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ROOF CASE 

Length 1 25/64 
Width 61/64 
Height 113/32 
Mounting 11/8 
Screws 4-40 FIL. 
Cutout 7/8 Dia. 
Unit Weight 1.5 oz. 

RC -50 CASE 

Length 1 5/8 
Width 1 5/8 
Height 2 5/16 
Mounting 15/16 
Screws #6-32 
Cutout 1 1/2 Dia. 
Unit Weight 8 oz. 

SM CASE 

Length 11/16 
Width 1/2 
Height 29/32 
Screw 4-40 FIL. 
Unit Weight 8 oz. 

The impedance ratings are 
listed in standard manner. 
Obviously, a transformer with 
a 15,000 ohm primary imped- 
ance can operate from a tube 
representing a source imped- 
ance of 7700 ohms, etc. In 
addition, transformers can be 
used for applications differ- 
ing considerably from those 
shown. keeping in mind th:.t 
imperr .ce ratio is constant. 
Lower source impedance wül 
improve response and level 
ratings... higher source im- 
pedance will reduce frequency 
range and level rating. 

For over fifteen years UTC has been the largest supplier of transformer compo- 
nents for military applications, to customer specifications. Listed below are a 
number of types, to latest military specifications, which are now catalogued as 
UTC stock items. 

111111111111111M. 1111111111111L 

Type 
No. 

MINIATURE AUDIO UNITS...RCOF CASE 
MIL Pri. Imp. Sec. Imp. DC in Response 

Application Type Ohms Ohms Pri., MA ± 2db. (Cyc.) 
Max. level 

dbm 
List 

Price 
H-1 Mike, pickup, line to grid TFIAIOYY 50,200 CT, 500 CT* 50,000 0 50-10,000 4- 5 $16.50 
H-2 Mike to grid TF1A11YY 82 135,000 50 250-8,000 +21 16.00 
H-3 Single plate to single grid TF1A15YY 15,000 60,000 0 50-10,000 + 6 13.50 
H-4 Single plate to single grid, 

DC in Pri. 
TF1A15YY 15,000 60,000 4 200-10.000 +14 13.50 

H-5 Single plate to P.P. grids TF1A15YY 15,000 95,000 CT 0 50-10,000 + 5 15.50 
H-6 Single plate to P.P. grids, 

DC in Pri. 
TF1A15YY 15,000 95,000 split 4 200-10,000 +11 16.00 

H-7 Single or P.P. plates to line TF1A13YY 20,000 CT 150/600 4 200-10,000 +21 16.50 
H-8 Mixing and matching TFIAI6YY 150/600 600 CT 0 50-10,000 + 8 15.50 
II -9 82/41:1 input to grid TFIA1OYY 150/600 1 meg. 0 200-3,000 (4db.) +10 16.50 
H-10 10:1 single plate to single 

grid 
TF1A15YY 10,000 1 meg. 0 200-3,000 (4db.) +10 15.00 

H-11 Reactor TFIA20YY 300 Henries -0 DC, 50 Henries -3 Ma. DC, 6.000 Ohms. 12.00 

H-24 Reactor 

Type 
No. 

COMPACT AUDIO UNITS...RC-50 CASE 

Application 
MIL Pri. Imp. 
Type Ohms 

Sec. Imp. DC in Response Max. level List 
Ohms Pri., MA 2db. (Cyc.) dbm Price 

H-20 Single plate to 2 grids, can 
also be used for P.P. plates 

H-21 Single plate to P.P. grids, 
DC in Pri. 

TF1A15YY 15,000 split 

TF1A15YY 15,000 

80,000 split 0 30-20,000 

80,000 split 8 100-20,000 

+12 $20.00 

+23 23.00 

H-22 Single plate to multiple line TF1A13YY 15,000 50/200, 8 50-20,000 +23 21.00 
125/500** 

H-23 P.P. plates to multiple line TFIA13YY 30,000 split 50/200, 8 30-20,000 +19 20.00 
125/500** BAL. 

TF1A20YY 450 Hys.-0 DC, 250 Hys.-5 Ma. DC, 6000 ohms ... 15.00 
65 Hys.-10 Ma. DC, 1500 ohms. 

c 

. 
Type 
No. 

SUBMINIATURE AUDIO UNITS...SM CASE 
MIL Pri. Imp. Sec. Imp. DC in Response 

Application Type Ohms Ohms Pri., MA ± 2db. (Cyc.) 
Max. level 

dbm 
List 

Price 
H-30 Input to grid TF1A10YY 50*** 62,500 0 150-10,000 +13 $13.00 
H-31 Single plate to single grid, 

3:1 
TF1A15YY 10,000 90,000 0 300-10,000 +13 13.00 

H-32 Single plate to line TF1A13YY 10,000**** 200 3 300-10,000 +13 13.00 
H-33 Single plate to low 

impedance 
TF1A13YY 30,000 50 1 300-10,000 +15 13.00 

H-34 Single plate to low 
impedance 

TF1A13YY 100,000 60 .5 300-10,000 + g 13.00 

H-35 Reactor TF1A20YY 100 Henries -0 DC, 50 Henries -1 Ma. DC, 4,400 ohms. 11.00 

* 200 ohm termination can be used for 150 ohms or 250 ohms, 500 ohm termination can be used for 600 ohms. 
** 200 ohm termination can be used for 150 ohms or 250 ohms, 125/500 ohm termination can be used for 150/600 ohms. *** can be used with higher source impedances, with corresponding reduction in frequency range. With 200 ohm source, secondary impedance becomes 250,000 ohms ...loaded response is -4 db. at 300 cycles. 

****can be used for 500 ohm load ... 25,000 ohm primary impedance ... 1.5 Ma. DC. 

1 5 0 VARICK STREET ' !' NEW YORK 13, N. Y. 

EXPORT DIVISION: 13 EAST 40th STREET, NEW YORK 16, N. Y. CABLES: "ARLAB" 
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electronics SEP Ì E1 BEB 1952 
A McGRAW - HILL 
PUBLICATION 

REFLEX RESNATRON FOR UHF TV-Connections and cooling system in experimental setup of tube developed by 
engineers at Westinghouse Research Laboratories, East P;ttsburgh (See p 116) COVER 

FIGURES OF THE MONTH 
Includes Electronics Output Index, a business barometer fo r management 

INDUSTRY REPORT 5 
Top-level news, trends and market interpretations 

EVOLUTION OF ELECTRONICS, by W. C. White 98 
History of electronics industry is charted as a family tree on which branches represent major tube developments 

MAGNETIC SORTING OF UNLABELED FOOD CANS, by D. G. Gumpertz 100 
Bottoms of empty cans are magnetized in patterns in fruit cannery, for automatic sorting after sealing and cooking 

TRANSISTOR POWER AMPLIFIERS, by Richard F. Shea 106 
How transistors may be utilized in circuits of audio amplifiers 

LOW -POWER DEFLECTION FOR WIDE-ANGLE C -R TUBES, by Carlo V. Bocciarelli 109 
Narrow -neck tube and tight -fitting deflection yoke provide better deflection power efficiency 

SATURABLE REACTORS AS R -F TUNING ELEMENTS, by E. Newhall, P. Gomard and A. Ainlay 112 
Inductance is controlled by d -c magnetization of ferrite core 

REFLEX RESNATRONS SHOW PROMISE FOR UHF TV, by G. E. Sheppard, M. Garbuny and J. R. Hansen 116 
Experimental tube produces 2,600 watts at 560 me with bandwidth of 8 me 

PROJECT VAGABOND, by Jean W. Seymour 120 
Floating Voice of America relays programs from fixed stations 

ELECTRO -OPTICAL SHUTTERS FOR BALLISTIC PHOTOGRAPHY, by B. James Ley and Philip Greenstein 123 
High-speed projectiles are photographed when trip -wire triggers lights and electronic camera 

FABRICATING CIRCUITS ON PLASTIC BREADBOARDS, by John H. Bigbee 126 
Metal components heated by a soldering copper are stuck into a plastic sheet that holds firmly until heated again 

MEAN SQUARE VACUUM -TUBE VOLTMETER, by Louis A.Rosenthal and George M. Badoyannis 128 
Instrument uses nonlinear resistance network that instantaneously squares input 

SYNTHETIC WAVEFORMS SPEED WAVE ANALYSIS, by Arthur A. Mahren 132 
Complex waveform generator aids amplifier designers 

FINDING PHASE SHIFT WITH SMITH CHART, by K. R. Mackenzie 136 
Rotation of vectors gives phase and magnitude of voltage and current at any point on line 

VIDEO TEST SIGNAL GENERATOR, by H. Borkan, W. C. Morrison and J. G. Reddeck 139 
Provides quick and accurate method for measuring video system response 

NARROW -BAND LINK RELAYS RADAR DATA, by John L. McLucas 142 
Video bandwidth is compressed to 2.3 kc using phototube technique 

SIMPLIFIED I -F AMPLIFIER DESIGN, by Essad Tahan 147 
Three simple steps provide complete solution with all necessary circuit constants 

ULTRAVIOLET TELEVISION MICROSCOPY, by V. K. Zworykin, L. E. Flory and R. E. Shrader 150 
Technique allows contrast in biological materials to be observed directly 

CHART SPEEDS DESIGN OF FEEDBACK AMPLIFIERS, by Norris C. Hekimian 153 
Active feedback is found using normalized gain concept 

SERIES -RESONANT HIGH -VOLTAGE SUPPLY, by Peter G. Sulzer 156 
Oscillator -type d -c supplies use series -resonant voltage step-up 

NOMOGRAPH AIDS FILTER DESIGNERS (Reference Sheet), by John L. Glaser 158 
Percent ripple in power -supply filter output is found graphically 

CROSSTALK 97 ELECTRONS AT WORK........162 PRODUCTION TECHNIQUES 262 NEW PRODUCTS 332 
PLANTS AND PEOPLE 380 NEW BOOKS 392 BACKTALK 412 INDEX TO ADVERTISERS (Last Page) 
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Shown Approximately Twice Size. 

Everything you need in standard terminal lugs 

... or made to your own specifications! 

C.T.C. has exactly the types and 
sizes of terminal lugs you want ... or 
will quickly make them to your specifi- 
cations in any production quantity. 
Very likely you'll find what you're 
looking for in the broad C.T.C. line of 
standard terminals. There are 28 dif- 
ferent types, each available in varied 
shank lengths. 

C.T.C. standard terminals are of 
silver plated brass coated with water 
dip lacquer to keep them chemically 
clean for soldering. 

In addition, combination screw and 
solder terminals are available in 3 
sizes, and a complete line of phenolic or 
ceramic terminals can be furnished. 

All materials, processes and finishes 
meet applicable government specifica- 

tions. Finishes include hot tinned, 
electro -tin, cadmium plate or gold 
plate on special order. In the event 
standard terminals don't meet your 
needs, C.T.C. offers a special consulting 
service to solve your solder terminal 
problems without extra cost or obliga- 
tion. 

For all specifications and prices, 
write to Cambridge Thermionic Cor- 
poration, 437 Concord Avenue. Cam- 
bridge 38, Mass. West Coast Manu- 
facturers contact: E. V. Roberts, 5068 
West Washington Blvd., Los Angeles 
16 and 988 Market Street, San Fran- 
cisco. California. 

CAMBRIDGE THERMION 
CORPORATION 

custom or stand teed components 

See our listing in Electronics Buyers' Guide 
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THIS INTERESTING QUARTERLY WILL BE 

MAILED FREE TO ANY PART OF THE WORLD 
AUSTRALIA 

Messrs. Watson Victor Limited, 
9-13, Bligh Street, 
Sydney, N.S.W. 

BELGIUM 
Paul Groeninckx, 
4-6, Avenue Hansen-Soulie, 
Brussels. 

CANADA 
The J. W. Ellis Industries, 
42, Lombard Street, 
Toronto. 

DENMARK 
Ditz Schweitzer, 
Norre Voldgade, 48, 
Copenhagen, K. 

FRANCE 
Jacques Pérès Fils, 
4, Avenue de l'Opéra. 
Paris 1. 

HOLLAND 
Geo. C. F. Kauderer, 
Muiden. 

INDIA 
Adair, Dutt & Co. (India) Ltd., 
5, Dalhousie Square, 
Calcutta. 

MUIRHEAD 

itc9 i(d ue 
Z! 

ITALY 
Ing. Silvio Garrone, 
Piazza Della Marina, 1. 
Rome. 

NEW ZEALAND 
Richardson, McCabe&Co. Ltd., 
P.O. Box 792, 
Wellington. 

NORWAY 
J. L. Nerlien A/S, 
Ncdre Slottsgt. 13, 
Oslo. 

SOUTH AFRICA 
Johnson & Phillips SouthAfrica 

(Pty.) Limited, 
P.O. Box 552, 
Germiston. 

SWEDEN 
Ingeniorsfirma Hugo Tillquist, 
Nybrokajen 7, Postbox 7026, 
Stockholm 7. 

SWETZERLAND 
Camille Bauer, 
Dornacherstrasse 18, 
Basel. 

U.S.A. 
Muirhead & Co. Ltd., 
Eimers End, Beckenham, 
Kent. England. 

TECHNIQUE IS ALSO PUBLISHED IN FRENCH. IF THIS EDITION 
IS REQUIRED, MARK YOUR COUPON "EDITION FRANÇAISE" 

FILL IN THIS COUPON AND MAIL TO US OR OUR AGENTS 

Please mail me, free of charge, 
the quarterly journal 

of instrument engineering 
" technique " 

published by 
Muirhead & Co., Limited. 

(SEE LIST ABOVE) 

NAME 

POSITION 

COMPANY 

ADDRESS 

ELECTRONICS 74 

MUIRHEAD & Co. LTD. 
PRECISION ELECTRICAL INSTRUMENT MAKERS 

BECKENHAM KENT ENGLAND 
Telegrams and Cables: MtIIRHEADS ELMERS-END 

PRECISION 

MUIRHEAD 
ELECTRICAL INSTRUMENTS 
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FIGURES OF THE MONTH 

Year 
Ago 

RECEIVER 
PRODUCTION 
(Source: RTMA) June'51 

Television sets 326,547 
Home Radio sets 346,135 
Portable sets 228,454 
Auto sets 494,202 

RECEIVER SALES 
(Source: Licensee figures) Apr. '51 

Television sets, units 285,498 
Electric radio sets, units 485,970 
Battery sets, units 136,981 
Auto sets, units 1,057,484 
Television sets, value $49,061,450 
Electric radio sets, value $11,222,433 
Battery sets, value $2,592,267 
Auto sets, value $26,076,566 

RECEIVING TUBE SALES 
(Source: RTMA) June'51 

Receiv. tubes, total units 
Receiving tubes, new sets 
Rec. tubes, replacement 
Receiving tubes, gov't.. 
Receiving tubes, export. 
Picture tubes, to mfrs.. 

27,667,099 
17,055,759 

7,462,606 
313,065 

2,835,669 
221,759 

BROADCAST STATIONS 
(Source: FCC) July'51 

TV Stations on Air.... 
TV Stns CPs-not on air 
TV Stns -Applications.. 

AM Stations on Air... 
AM Stns CPs-not on air 
AM Stns -Applications. 

FM Stations on Air... 
FM Stns CPs-not on air 
FM Stns -Applications. 

NETWORK BILLINGS 

107 
2 

424 

2,287 
101 
282 

Previous 
Month 

May'52 

309,375 
404,515 
128,351 
215,478 

Latest 
Month 

June'52 
361,152-p 
422,158-p 
205,186-p 
246,909-p 

TV AUDIENCE 
(Source: NBC Research Dept.) 

Yea r 
Ago 

July'51 
Sets in Use -total 13,093,600 
Sets in Use-netw'k conn. 11,045,800 
Sets in Use -New York. 2,435,000 
Sets in Use -Los Angeles 1,002,000 
Sets in Use -Chicago 940,000 

Previous Latest 
Month Month 

June '52 
17,627,300 
16,656,500 
3,005,000 
1,200,000 
1,160,000 

COMMUNICATION AUTHORIZATIONS 
Mar. '52 Apr. '52 (Source: FCC) June'51 

370,905 349,015 Aeronautical 34,061 

380,846 354,518 Marine 29,544 

68,339 82,873 Police, fire, etc. 9,129 

204,990 235,651 Industrial 9,551 

$62,988,663 $58,872,294 Land Transportation 4,253 

$7,963,825 $8,594,861 Amateur 90,585 

$1,332,640 $1,495,919 Citizens Radio 560 

$5,912,217 $6,700,718 Disaster 2 

Experimental 475 
Common carrier 815 

May'52 
23,636, 484 
15,807,449 

4,178,292 
2,433,605 
1,217,138 

247,724 

June '52 

108 
o 

716 

2,355 
65 

323 

June'52 
24,365,462 
15,770,335 

5,187,557 
2,477,569 

930,001 
285,975 

July '52 
109 

21 
838 

2,356 
95 

300 

EMPLOYMENT AND PAYROLLS 
(Source: Bur. Labor Statistics) May'51 

Prod. workers, electronic 
Prod. wkrs., radio, etc.. 
Av. wkly. earnings, elect. 
Av. wkly. earnings, radio 
Av. weekly hours, elect. 
Av. weekly hours, radio. 

247,200 
157,000 

$61.05 
$ 57.41 

41.0 
40.2 

STOCK PRICE AVERAGES 
(Source: Standard and Poor's) July'51 

Radio-TV & Electronics 233.6 
Radio Broadcasters 225.3 

INDUSTRIAL 
ó11 

47 
ó19 

29 
618 EQUIPMENT ORDERS 

7 9 12 (Source: NEMA) 

Dielectric Heating .... 
Induction Heating .... 

(Source: Pub. Info. Bureau) June'51 

AM/FM-ABC $2,720,268 
AM/FM-CBS $6,201,963 
AM/FM-MBS $1,191,691 
AM/FM-NBC $4,739,193 
TV-ABC $1,437,593 
TV -CBS $2,900,782 
TV-DuMont $564,478 
TV -NBC $4,244,240 

May'52 
$3,323,092 
$4,989,424 
$1,820,521 
$3,861,882 
$1,501,148 
$5,602,634 

$775,063 
$6,822,982 

June'52 
$3,001,314 
$4,590,536 
$1,632,977 
$3,708,014 
$1,276,250 
$5,385,820 

$758,356 
$5,904,546 

July'52 
17,983,200 
17,955,000 

3,040,000 
1,215,000 
1,185,000 

May'52 June'52 

32,852 
35,476 
10,965 
13,056 

4,966 
110,931 

1,175 
65 

357 
970 

Apr.'52 

32,603 
35,500 
11,143 
13,680 

5,027 
113,092 

1,401 
71 

488 
985 

May'52 
268,300 266,600-p 
168,100-r 167,200-p 

$63.75 $64.96-p 
$59.51-r $60.87-p 

40.3 40.6-p 
39.7 40.1-p 

June'52 
288.9 
276.7 

July'52 
295.7 
282.4 

Quarterly Figures - 
Year Previous Latest 
Ago Quarter Quarter 

1st '51 
$520,000 

$4,270,000 

4th '51 1st '52 

$560,000 $150,000 
$3,400,000 $2,400;000 

INDUSTRIAL TUBE SALES 
(Source: NEMA) lst'51 4th '51 1st '52 

Vacuum (non -receiving) $6,550,000 $14,300,000 $11,320,000 
Gas or vapor $2,230,000 $3,170,000 $3,100,000 
Phototubes $410,000 $400,000 $500,000 
Magnetrons and velocity 

modulation tubes $1,400,000 $6,670,000 $8,460,000 

p -provisional; r -revised; e -estimated 
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INDUSTRY REPORT 

electronics-SEPTEMBER 1952 

Manufacturers Set for UHF -TV Antenna Rush 

High -gain systems seen neces- 
sary for satisfactory reception 
in most locations 

ANTENNAS FOR uhf television have 
had manufacturers trimming and 
bending steadily ever since uhf -tv 
was officially announced. This rela- 
tively new commercial application 
of spectrum space will not enjoy the 
gradual break-in period that vhf -tv 
had. Uhf licensing puts pressure 
on the manufacturers, since con- 
sumers are accustomed to vhf con- 
ditions which promise to be difficult 
to duplicate at uhf. 

Antenna manufacturers' plans 
vary from simple wire dipoles to 
elaborate arrays of pipe, screen and 
tubing. Several new -to -the -public 
designs will appear, including sin- 
gle -mast rhombics, flat, corner and 
parabolic reflectors, Yagis, consist- 
ing of rows of smaller -than -usual 
elements, and arrays of stacked ele- 
ments in V's, X's, O's and A's. 

Time Will Tell-One set manu- 
facturer claims a built-in antenna 
that will pick up acceptable signals 
in 8 out of 10 locations. At the 
same time an antenna manufacturer 
uses the 8 out of 10 figure to de- 
scribe locations that will require 

high -gain outdoor antennas for sat- 
isfactory reception. Another manu- 
facturer says tests prove that 
high -gain antennas of the corner 
and parabolic reflector type will be 
needed at locations more than 15 
or 20 miles from a uhf station. 

The presently popular flat 300 - 
ohm twin lead will in many cases 
be too lossy for use at uhf fre- 
quencies. Tubular twin lead and 

even coaxial cable will often take its 
place. 

Many problems have yet to be 
solved-indeed, many problems have 
yet to be discovered. On occasion, 
New York can receive Bridgeport 
experimental uhf -tv signals when 
Bridgeport cannot receive Bridge- 
port, and so on. It remains to be 
seen if antennas can be designed 
to cope with such irregularities. 

Military Planners Take Look Ahead 
Seek means of holding produc- 
tion nucleus for special elec- 
tronic items 

MILITARY planners are anticipating 
the day when production of mag- 
netrons, crystals, synchros and 
other items used extensively in 
military equipment is cut back as 
government orders dwindle. 

Complete shutdown could well 
prove tragic in the event of a war 
that allowed for no preparatory 
time. 

Present Goal-Announced cur- 
rent aim of the military, to create 
a vast industrial capacity while 
only producing the quantities of 

end -items actually needed, is said 
to be rapidly nearing fulfillment. 
Government planners intimate that 
existing and scheduled electronics 
capacity, particularly for com- 
ponents, can with very few excep- 
tions produce the initial military 
requirements of full mobilization. 
Remembering how fast capacity 
evaporated after V -J day, however, 
they now seek practical ways of 
encouraging industry to maintain 
a broad electronics production base 
as military requirements stretch 
out over longer periods. 

Possibilities-No perfect solution 
is likely. Where highly specialized 
skills are needed, involving training 

Good high -gain television antennas will be even more essential at uhf than at present vhf. Typical of new configurations that 
will appear is Taco's line of uhf high -gain sky hooks 
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INDUSTRY REPORT-Continuea 

periods as long as 18 months, some 
planners favor keeping a nucleus 
of operators producing these items 
beyond current needs. 

Where production equipment is 
specialized but no high skill is 
required, warehousing of certain 
production equipment for military 
items is being considered. Synchros 
are an example here; these being 
variations of small electric motors, 
workers and much of the equipment 
can be diverted to civilian needs. 

Funds-Military budgets contain 
large sums for industrial mobiliza- 
tion planning. Some authorities 
want to use part of these funds 
to preserve and keep up-to-date the 
strategic electronic mobilization 
base we now have. As the first step 
toward this, a detailed study of each 
component parts field has been sug- 
gested. It is recognized that com- 
ponent manufacturers will be 
hardest hit by an eventual slacken- 
ing of military orders. 

Missile Computer Ready for Navy 
Big Navy computer for air de- 

fense points towards better 
business machines 

EXPERTS from Special Devices Cen- 
ter, Office of Naval Research, are 
tickled pink with their new digital 
automatic computer soon to be in- 
stalled at Point Mugu, California. 
Fed with radar and telemeter in- 
formation from guided missiles 
launched by BuAer technicians, it 
will not only analyze the flight pat- 
tern, but will also recheck its own 
computations. 

Since the overall cost of some 
launchings approximates a half mil- 
lion dollars (the missile itself con- 
tributes only a part of this cost) the 
value of immediate analysis and 

Test setup of RAYDAC before shipping to 

Point Mugu, California 

correction is apparent. At present, 
observations are amassed on each 
flight, but it takes a team of work- 
ers 20 or 30 days to evaluate the 
results. 

Machine Has Conscience-Be- 
cause it has so far proved impos- 
sible to design a perfect computer, 
this one has been equipped with a 
conscience that keeps it worrying 
about its own accuracy. In event 
of a mistake, the machine stops. 

Despite its size, 44 feet long plus 
a control console, it requires 25 
kilowatts of power, 5,000 tubes and 
18,000 germanium diodes. 

Experts are pleased by Raydac's 
diminutive proportions as compared 
with such versatile marvels as the 
Whirlwind computer, which require 
several times the space. 

Heat from many tubes and com- 
ponents requires the use of massive 
castings attached to hollow support- 
ing channels through which a liquid 
refrigerant is pumped. The en- 
closing room must also be air con- 
ditioned to prevent condensation of 
moisture on the cooling pipes and 
frames. 

Raytheon Manufacturing Co., 
which has been laboring over it 
since 1948, says Raydac can't think 
but will produce 1,900 additions, 
1,900 subtractions, 1,100 divisions 
or 1,400 multiplications a second 
from coded data and instructions 
fed in. Results are printed on a 
teletypewriter. 

EXPORTS n 
IMPORTS _ 

$ 48.9 
MILLION 

$07 

1949 

$50.4 
MILLION 

Electronic Imports Low; 

Trade Gap Widens 

Radio -tv apparatus and parts 
imports running 50 percent 
below last year 

ELECTRONIC imports are showing 
the same marked decline this year 
that is evident in total U. S. im- 
ports. Despite a substantial increase 
for April, radio -tv apparatus and 

EXPORTS VS IMPORTS 
RADIO-TV APPARATUS AND PARTS 

$ 93.6 
MILLION 

$ 277 
MILLION 

$ 5.3 
MILLION 

MILLION 
MILL ION $L6 

MILLION 

$ 3.0 

1950 1951 JAN -APR '52 

parts imports (which represent 
most of the dollar volume of all 
electronic imports) total only $1,- 
685,639 compared to last year's 
$2,308,620 for the same period. 

As shown in the graph, yearly 
imports of radio -tv apparatus and 
parts have steadily increased since 
1949 and last year reached the high- 
est volume since the war. But 1951 
U. S. exports of radio -tv apparatus 
and parts almost doubled the pre- 
vious year's volume, making the gap 
between exports and imports of this 
equipment the largest in history. 

With the import trend downward 
and exports increasing, this year's 
scale of trade in electronics will 
be even more unbalanced. 

Leading Countries-Since 1950 
Canada has exported more radio - 
tv apparatus and parts to the U. S. 

than any other country and con- 
tinues to lead at present. France 
became important as a U. S. elec- 
tronic equipment supplier in 1951. 
She replaced the United Kingdom 

(Continued on page 8) 
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Sylvania to Serve 
West Coast Electronics Market 

from 
California Location 

Sylvania has announced that construction 
is under way on a modern, completely 
equipped Electronics Division plant and 
laboratory in Mountain View, California. 

This up-to-date facility of 35,000 square 
feet is being made available to West Coast 
manufacturers as a source of electronic 
components including semiconductor devices, 
microwave components, and special purpose 
tubes. 

A research and development laboratory 
will be included to handle design and 
applications problems on these and other 
related products. 

The addition of this California location 
to Sylvania's existing electronics facilities 
marks another step in the company's long- 
term plan to provide the finest quality 
products and fastest service to all markets. 

For complete information on Sylvania 
Electronic Products, write Dept. E-2609, 
Sylvania Electric Products Inc., 
1740 Broadway, New York 19, N. Y. 

SYLV3NIA 
ELECTRONIC PRODUCTS; ELECTRONIC TEST EQUIPMENT; RADIO TUBES; TELEVISION PICTURE TUBES; FLUORESCENT TUBES, FIXTURES, SIGN TUBING, WIRING DEVICES; LIGH1 BULBS; PHOTOLAMPS; TELEVISION SETS 
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then in second place and continues 
to hold that position according to 
latest figures. Prior to 1950, the 
Netherlands was the top foreign 
electronics supplier. 

For any of the leading suppliers, 
the total yearly dollar volume of 
equipment sold to us is very small 
when compared to U. S. exports to 
these countries. For example, radio - 
tv apparatus and parts imports from 
Canada for the whole peak year of 
1951 totalled less than $1.5 million, 
while monthly U. S. exports of 
similar equipment approached $1 
million. 

Tariffs-The U. S. government 
appears anxious to increase imports 
and decrease tariffs so that foreign 
countries, especially in Western 
Europe, will have dollars available 
for defense purposes and for buying 
more U. S. exports. 

Tariffs now are estimated to be 
about 15 percent on the majority 
of electronic items. On precision 
electronic equipment such as the 
electron microscope the tariff is 
nearer 40 percent. With foreign 
labor costs only of U. S. rates, 
manufacturers of such equipment 
in this country feel that duties are 
fair and should be maintained so 
that the nation will not become de- 
pendent on foreign production. 

Pocket Volume Control 
Hearing -aid -type earphone and varia- 
ble attenuator for sound -level adjust- 
ment ore features of a new Airphone 
device, CAA approved for use with 
aircraft radio receivers 

V EDISON i 1 \f 
CITY OF I UNION 

LOS ANGÉLE --'- -ELECTRIC - 
I r I \ LAL 

I E ATTLE 

BONNEVILLE POWER-- 
MINISTR ï ION \ 

T L CENTRAL ÌLIN015 
1 - _ F-- PUBLIC SERVICE 

¡ ----1 1 
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MAJOR MICROWAVE SYSTEMS IN POWER DISTRIBUTION FIELD 

LEY 

JCENTRAL ARIZONA ` I /TENNEjH,TY 
POWER AND LIGHT -+ AU 1 

i I MIDDLÉ SOUTH -i I 

UTILITIES(, 
(PROPOSED) 

NEW radio -relay systems appear, as . . 

Power Companies 
Federal projects set trend but 
private users are numerous and 
increasing steadily 

MICROWAVE RADIO will soon furnish 
multichannel communication for 
nearly 30 electric power companies. 
The systems will span more than 
3,000 miles and use 219 towers. 

Largest systems will be operated 
by the federal government through 
the Bonneville Power Administra- 
tion and Tennessee Valley Author- 
ity. Bonneville, with 206 miles of 
microwave radio relay in operation, 
plans 1,006 miles using 47 towers. 
TVA will begin operating its first 
links this month; a 461.5 -mile sys- 
tem is planned using 36 towers. 

Large nongovernment systems in- 
clude Central Illinois Public Service 
(400 mi), Union Electric of Mis- 
souri (250 mi), Public Service of 
Indiana (180 mi), Central Arizona 
Light and Power (150 mi) and 
Southern California Edison (146 
mi). Other large systems are 
planned by Middle South Utilities 
and Carolina Power and Light. 

Smaller Users-Use of micro- 
wave by power companies is not 
limited to large systems. ELEC- 
TRONICS surveyed 12 power compan- 

Go Microwave 
ies whose present systems total only 
323.7 miles. Their investment is 
now $295,781, but they report that 
within the next five years $914,000 
will be spent to expand facilities; 
$183,000 is earmarked for this year. 

Outlook is bright for microwave 
sales in the electric power field. A 
large purveyor of power -line carrier 
equipment, backbone of power - 
company communications, discloses 
that most new inquiries request an 
estimate for alternate microwave 
facilities. Microwave has two ad- 
vantages over carrier : additional 
channels are available at slight ex- 
tra cost, and power -line relaying by 
microwave goes on if lines come 
down. 

Uses of Microwave-Multichan- 
nel communication by microwave 
fits well into the complex opera- 
tions of a power utility. Telephone 
channels are available for load 
dispatching, system operation and 
maintenance. Teleprinter and fac- 
simile channels speed adminis- 
trative functions. Channels are 
available for generator load control 
and supervisory channels permit 
unattended operation of remote 
stations. Automatic fault-finding 

(Continued on page 10) 
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SPRAGUE 

MOLDED 

PAPER 

TUBULAR 

CAPACITORS 

OVER LION -s- 

in u today!s 
An unprecedented failure -free service__....._ 

__,..._. _....._ __...._ 
________ 
______ 

based on the exclusive Sprague dry assembly proc- 
record is the proof of the pudding on the ess, which prevents contamination of capacitor 
quality of Sprague's Black Beauty phenolic- sections during manufacture. Not only is the 
molded paper tubular capacitors! 

And that's why service -conscious TV and radio 

molded housings are non-flammable and t offer excellent moisture protection. 

manufacturers are showing an increasing prefer- 
ence for these dependable capacitors which not only 
prevent expensive in -warranty service calls but which 
are insurance for years of set owner satisfaction. 

The superiority of Sprague molded capacitors is 

insulation resistance of these capacitors ex- 
tremely high, but their capacitance stability 

and retrace characteristics are unique. The 

Write on your company letterhead for 
Engineering Bulletins 210-B and 214-A. 

SPRAGUE ELECTRIC COMPANY NORTH ADAMS, MASSACHUSETTS 
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equipment that locates both per- 
manent and transient line faults 
uses a video timing pulse trans- 
mitted by microwave. 

Telemetering is becoming in- 
creasingly important. Not only are 
power, voltage and frequency tele - 
metered but also stream -gage read- 
ings to determine river flow for 
hydroelectric stations. 

TV Tower Delivery 
Lagging 

New cp's may have to impro- 
vise until steel is available; 
aluminum towers may be used 

STEEL fabricators estimate that tv 
tower deliveries for new tv cp's 
may not be forthcoming until the 
first quarter of next year as a re- 
sult of the recent steel strike and 
the consequent delivery restrictions 
imposed by the government. They 
say that the heavy angle, solid 
round and tubing steel needed for 
tower construction is not available 

Breaking The TV Tape 

in the quantities necessary and 
won't be for three to six months. 
As a result, many of this year's 
crop of new tv towers may be 
replicas of KFEL's 25 -foot wooden 
support (see below). 

Television transmitter manufac- 
turers who handle tower arrange- 
ments for their customers are more 
optimistic, however. They say that 
two-week delivery can still be made 
on smaller towers but admit that 
the larger ones may not be de- 
livered for months. It is reported 
that some companies, in an effort 
to bypass the bottleneck, are con- 
sidering the use of aluminum for 
tower construction and are having 
pilot models made for testing. 

Tower Facts-TV towers on the 
average use from 250 to 450 tons 
of steel, depending on the height, 
the antenna's weight and whether 
or not the structure is to be self- 
supporting or guyed. Guyed an- 
tennas use less steel, are easier to 
erect and thus cost less. If land is 
available at the transmitter site, it 
is likely that cp holders will use 
this type. 

First post -freeze television station on the air, Denver's KFEL-TV brought its 
viewers the Democratic National Convention via this temporary composite - 
dipole transmitting antenna. Located on Lookout Mountain and beamed 
toward the heart of the city 2,200 feet below, the antenna is mounted on a 
wooden structure 

Before the recent rise in steel 
prices, tower costs ranged from 
about $8,000 for a 200 -foot struc- 
ture to as high as $143,000 for a 
1,000 -foot tower. New steel prices 
may raise these costs as much as 
$2,700 more. 

Outlook-The steel industry has 
made rapid strides in getting 
back into production since the 
strike. Latest reports show that 
steel output is already up to 80 
percent of capacity and will be at 
full capacity much sooner than 
many observers predicted. This fast 
come-back coupled with the past 
output performance of the steel in- 
dustry, especially during World 
War II, indicates that the steel tv 
tower bottleneck may be broken 
even before it is seriously felt. 

Manufacturers Study 
Spare -Parts Business 

Most production orders for 
parts include estimated 10 - 
year demand for spares 

THE PHILOSOPHY of rendering a 
service rather than merely selling 
a product is creeping back into the 
thinking of more and more elec- 
tronic equipment manufacturers. 
This means seeing that each prod- 
uct gives good service for its ex- 
pected life span, long past the 
original guarantee or warranty 
period. 

Although extensive stocking of 
spare parts has generally been con- 
sidered a red -ink nuisance by in- 
dustry, a number of far-sighted 
electronic firms have found that 
with proper planning and manage- 
ment this part of the business can 
break even or show a small profit. 
The essential requirements include 
an efficient setup for estimating 
and ordering spare parts concur- 
rently with production orders. 

Crystal Ball-No formulas will 
tell exactly how many or what kinds 
of spare parts will be needed dur- 
ing the useful life of a given 
product, before production is even 
started. Yet this is the time when 

(Continued on page 14) 

10 September, 1952 - ELECTRON ICS 

www.americanradiohistory.com



PRINTED CIRCUITS ARE NOT 
PRINTED ELECTRONIC CIRCUITS are complete or partial circuits 
in truly miniature sizes - furnished complete with con- 
ductors, resistors, capacitors and brought out to -convenient, 
permanently anchored mechanical leads. Centralab, the orig- 
inators of Printed Electronic Circuits, makes the world's 
most complete line - from single resistor plates to com- 
plete speech amplifiers. 

PRINTED ELECTRONIC CIRCUITS 
A PRINTED CIRCUIT is a conductive pattern of an electric cir- 
cuit, but provides conductors only. Don't be misled. A 
Printed Circuit is not a Printed Electronic Circuit. There 
is a place for both in electronic design. Many times they 
can be used together in the same circuit. But don't expect 
Printed Circuits to do the job that can be provided only 
by Printed Electronic Circuits. 

For more information on how Centralab Printed Electronic Circuits can offer 
you big savings ...turn the page .. . 

www.americanradiohistory.com



CENTRALAB now offers 
smaller sizes in PRINTED 

t>a. 91 

ök 3 65 

Don't overlook the savings achieved by new, reduced prices on 
this "bargain group" of PEC's. Check coupon for bulletins. 
Pentodes (Bulletin 42-128), Vertical Integrators (Bulletin 
42-126), Audets (Bulletin 42-129), Pendets (Bulletin 42-149). 

Now - Centralab gives you even more versatility .. . 

still greater savings in electronic design. Yes, the 
prices of several Printed Electronic Circuits have been 
reduced. What's more, these components have been 
miniaturized to still smaller sizes. We've achieved max- 
imum compactness plus top performance ... at a new 
low price. 

If your designs specify the capacities fulfilled by Pen- 
todes, Vertical Integrators, Audets, or Pendets - look 
forward to savings ranging from 0.1 to 7 cents per unit. 

Compare the size of the former 
Vertical Integrator, (shown actual 

size at left) with Centrelab's new 

smaller design (actual size, below). 

Only 2/3 as much space is needed by 

this new miniaturized Printed 
Electronic Circuit. 

Actually, these miniature components have always 
saved you money in time and labor. Now, for the first 
time, their first cost is less than that of the components 
they replace. 

Add up these savings - lower first cost ... less pro- 
duction time and labor . . . reduced purchasing and 
inventory requirements. No wonder volume users find 
they can save thousands of dollars with Centralab Printed 
Electronic Circuits. 
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even greater savings, 
ELECTRONIC CIRCUITS 
Save time and money ... space and weight with these P E C's 

FILPLATES (2 resistors and 2 capacitors) for bypass and filter appli 
cation in TV, FM and AM, where filter networks of comparable 
component values and layout are needed. 28% less soldered connec- 
tions. Save vital low wattage resistor stocks. Technical Bulletin 42-131. 

60% Less Soldered Connections with 
Centralab Triode Couplates 

CENTRALAB TRIODE COUPLATES replace 5 components normally used 
in audio circuits. Triode Couplates are complete assemblies of 3 ca- 
pacitors and 2 resistors bonded to a dielectric ceramic plate. Available 
in a variety of resistor and capacitor values. Technical Bulletin 42-127. 

Standard Model 2 AMPEC Miniature 
3 -Stage Speech Amplifier 

AMPEC - A full 3 -stage speech amplifier. Povides highly efficient 
performance. Size 11/4" x 1W' x " over tube sockets! Used in 
hearing aids mike preamps and other applications where small size 
and outstancing performance count. Technical Bulletin 42.117. 

PLATE CAPACITORS AND RESISTOR -CAPACITORS. Excellent for miniature 
use. Actual size photograph. Because of size, they readily fit all 
types of miniature and portable electronic equipment - overcome 
crowded conditions in -TV, AM, FM and record player chassis. 
Technical Bulletin 42-132. 

New Model 3 AMPEC -A Sub Miniature 
3 -Stage Speech Amplifier 

CENTRALAB'S CONSTANT RESEARCH produced this amazing development 
in Printed Electronic Circuits.. The remarkably small dimensions of 
this new amplifier unit are approximately 11,32" x /ín" x 11/32". 
Check coupon for Technical Bulletin 42-130. 

A Division of GLOBE -UNION INC., Milwaukee 1, Wis. Ir..._____IM_-MIMI.. 
Centralab, A Div. of Globe -Union Inc. 
911 East Keefe Avenue, Milwaukee 1, Wisconsin 

Please send me the Technical Bulletins on 
Printed Electronic Circuits as checked below: 

D 42-128 D 42-129 D 42-131 

42-126 42-149 

42-127 42-117 

42-132 42-130 

Name 

Address 

Company 

Title 
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replacement parts must be ordered, 
in order to obtain the spares at the 
same low price as production 
components. 

One example of a successful 
spare -parts operation is that main- 
tained by RCA. Their catalog of 
home -instrument service parts lists 
more than 16,000 items, and about 
25,000 additional parts are stocked 
for other product lines. 

Over two-thirds of the employees 
in RCA Service Parts activity have 
been in it over 15 years. Their 
experience in crystal -gazing is con- 
sidered largely responsible for the 
success of file activity. Initial 

orders for spare are for estimated 
10 -year needs, but may be for 
much longer periods on special 
parts, for some equipment. 

®Yearly Parts Sales-One manu- 
facturer estimates the dollar -vol- 
ume of his spare -parts business 
per year as # percent of the accu- 
mulated past sales of all its prod- 
ucts, both figures being in terms 
of what the manufacturer gets. 

Discarding of early production 
is drowned out in this percentage by 
the exponential rise in electronic 
production and sales during the 
past ten years. 

Capacitor Makers Plan 

Factories In Brazil 

Two new radio capacitor factories 
are to be set up in Brazil, one by 
Cornell-Dubilier, the other by a 
U. S. group yet to be named by the 
Radio and Television Association 
of Sao Paulo. 

Low-priced sets are made almost 
entirely from locally produced com- 
ponents. 

Brazil's 18 manufacturing plants, 
located mainly in the Sao Paulo 
area, expect to produce 500,000 
radio receivers this year. 

COMMUNICATION AUTHORIZATIONS 
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Communication Authorizations Near Quarter Million 
Increasing demands for spec- 
trum space show up in latest 
analysis of FCC figures 

GRAPHIC proof of increased crowd- 
ing in the radio spectrum is pre- 
sented in the accompanying plot of 
monthly communication authoriza- 
tion statistics, seventh item on the 
"Figures of the Month" page (p 
4) . Amateurs and land transporta- 
tion equipment users are mainly 
responsible for the continuous up- 
ward trend. 

Communication authorization fig- 
ures presented monthly by ELEC- 
TRONICS include station licenses and 

other authorizations issued by the 
FCC for ten classes of stations. 
They give a rough index to the 
number of communication stations 
actually authorized to be on the 
air, but this does not apply in cer- 
tain fields, notably land transpor- 
tation, where a single license may 
cover a number of stations. 

Everything Going Up-The ac- 
companying charts show the trend 
in communication stations from 
January 1950 in eight of the ten 
listings. All classes of communica- 
tion stations, except common car- 
rier, have followed an upward trend 
during this period. Most numerous 

are the amateur stations, which now 
exceed 100,000 by a substantial 
margin. The amateur curve showed 
a sudden spurt as of June 1951, 
coinciding with the issuance of 
novice licenses, for which beginners 
can qualify under substantially less 
stringent requirements than for- 
merly applied. 

Figures, supplied monthly by the 
FCC, show the status of each class 
of authorization as of the first of 
the month in each case. Most of 
the listings are self explanatory. 
Our entry "police, fire, etc." corre- 
sponds to the FCC "public safety 
service" category. Further break - 

(Continued on page 16) 

14 September, 1952 - ELECTRONICS 

www.americanradiohistory.com



IF SHOCK IS YOUR PROBLEM 

How 

To Eeil4ote 
SI100( TEST¡ 

DESIGNING FOR 

SHOCK RESISTANCE 

YOU NEED THESE 
Rgm k>if, 

ENGINEERING REPORTS 
"Designing for Shock Resistance" sets forth the principles 

used by the Navy Department in design of shock -proof 
equipment for shipboard applications. Published in "Ma- 
chine Design" Dec. 1950 - Jan. 1951. 

"Shock Testing of Airborne Electronic Equipment" describes 
the characteristics of shock and tells how shock testing 
machines are used. A paper presented at the Dayton Air- 
borne Electronics Conference, 1951; later reprinted in 
"T el e -Tech". 

"How to Evaluate Shock Tests" tells how mechanical struc- 
tures respond to shock and shows how such response can 
be evaluated under controlled test conditions. Originally 
published in "Machine Design" December 1951. 

These Barry reports are part of the complete service we offer 
in handling shock and vibration problems. When you have an 
isolation problem, call the nearest Barry representative, or 
ask our field engineering service to help you. 

THE ASIR 
707 PLEASANT ST., WATERTOWN 72, MASSACHUSETTS 

SALES REPRESENTATIVES IN 

Atlanta Chicago Cleveland Dalles Dayton Detroit Los Angeles Minneapolis Nev. York Philadelphie 

Phoenix Rochester St. Loei, Soil Francisco Seattle Toronto Washington 

ELECTRONICS-September, 1952 
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downs (for which space is not avail- 
able) are available from the 
FCC under "industrial." The in- 
dustrial users include power, petro- 
leum, forestry, special, low -power 
industrials, relay press, motion pic- 
ture, agriculture, and land radio 
location. Separate figures on com- 
mon carrier services (experimental, 
domestic land mobile, fixed public 
telephone and fixed public tele- 
graph) are also available from the 
FCC. 

TV Type Scan Improves 
Search Radar Displays 
Memory tube stores ppi picture, 
tv provides image for comfort- 
able daylight viewing 

IMPROVED presentation of surveil- 
lance radar images is made possible 
by a new CAA -developed system. 

The cathode-ray tubes normally 
used for ppi presentation are in- 
herently low in light output and 
require at least partial darkness 
for viewing. With the new system 
of presentation, an RCA graphe- 
chon memory tube monitors the ppi 
sgreen and stores a complete picture 
of the situation. A television scan- 
ning system looks at the memory 
tube and presents a brightened 
image on an ordinary television pic- 
ture tube that can be viewed in a 
normally -lighted room. 

The new system permits viewing 

Improvement brought about by new 
CAA -developed radar presentation 
system is vividly illustrated by photo- 
graph showing the old (right) and the 
new (left) 

surveillance radar in the control 
tower, where such information is 
most necessary in air traffic control. 
Further advantage lies in the ease 
with which repeaters may be tied 
in to the system for auxiliary view- 
ing positions. 

Electronic Pilot 

Controls Rescue Craft 
REMOTE control system for emer- 
gency life boats, primarily for use 
in rescuing fliers downed in enemy 
waters, has been successfully tested 
by Bendix Aviation Corporation. 

In the tests, new type lifeboats 

Business Is Good 

This table shows net sales and profits for first half of 1952 for various companies 
active in electronics and allied industries. Figures for first half of 1951 are given for 
comparison. 

Company 
Sales 
1952 

(6 mos.) 

Sales 
1951 

(6 mos.) 

Net Profit 
1952 

(6 mos.) 

Net Profit 
1951 

(6 mos.) 

General Electric $1,171,202,000 $1,184,735,000 $57,119,000 $70,326,000 
Westinghouse 681,378,000 590,562,000 31,507,000 31,564,000 
Radio Corp. of America 305,838,000 302,333,000 11,300,000 15,703,000 
Philco 165,156,000 171,023,000 4,289,000 5,741,000 
Sylvania 104,227,000 103,823,000 3,399,000 5,681,000 
Admiral 83,015,000 103,587,000 2,523,000 4,093,000 
Motorola 69,793,000 73,450,000 3,130,000 3,757,000 
Stewart Warner 62,202,000 51,410,000 1,810,000 2,209,000 
Zenith 46,926,000 53,008,000 1,33 6,000 1,586,000 
Stromberg -Carlson 19,861,000 14,960,000 580,000 169,000 
Lear Inc. 17,903,000 8,660,000 426,000 222,000 

equipped with an automatic pilot 
capable of shortwave radio remote 
control were dropped from an air- 
craft to "survivors" adrift below. 
By means of pushbutton radio from 
the aircraft, the lifeboats were 
guided directly to the survivors, 
after which they were headed along 
a preset compass course by the 
same radio control from the plane. 

The heart of the phantom pilot, 
invented by Blair Dickinson, is a 
photoelectric cell which teams up 
with a light beam in the compass 
and an automatic rudder to start 
swinging the boat on course when- 
ever it deviates a fraction of a 
degree from the desired heading. 

Aluminum Wiring 
Copper shortage stimulates in- 
terest in more plentiful metal; 
soldering bugs being solved 

ELECTRONICS ENGINEERS have been 
reluctantly experimenting with 
hard -to -solder aluminum wire as 
insurance against any more serious 
future shortage of copper. And, 
surprisingly enough, this invest- 
ment of man-hours is beginning to 
pay off. 

Chief hope lies in development 
of equipment for continuous tinning 
of bare aluminum wire. Once 
tinned, it become just as easy to 
use as tinned copper wire. 

Ultrasonics the Answer-A new 
Mullard 1,000 -watt ultrasonic driver 
for large solder pots is said to 
make tinning feasible even at the 
high speeds required by wire -manu- 
facturing plants. The driver vi- 
brates standard lead -tin solder at 
around 20,000 cps, producing cavita- 
tion that destroys the tenacious 
oxide film on aluminum. The solder 
then alloys with the cleaned metal 
surface. 

Some 150 smaller ultrasonic sol- 
der pots are already in use in this 
country for tinning the ends of 
aluminum leads. 

Pros and Cons - Aluminum's 
lighter weight for a given conduc- 

(Continued on page 18) 
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. this Low -Distortion 
High -Stability Oscillator is the Answer 

The W Type 1301-A Low - 
Distortion Oscillator provides an 
exceptionally pure waveform ... less 
than 0.1% distortion between 40 
and 7,500 cycles, and not more 
than 0.15% at all other frequencies. 

For distortion measurements and 
audio facility checks at broadcast 
stations or in the laboratory, for 
production checking of high-fidelity 
audio equipment, and where dis- 
tortion measurements must be made 
rapidly and yet with confidence in 
the results, this instrument has 
proven most useful. 

Type 1301-A Low -Distortion 
Oscillator $425 

Type 1301-P1 Range Extension Unit 
(2 to 15 c.p.s.) $89 

Very Low Distortion - frequency selective 
network provides complete degenera- 
tion of all frequencies above and below 
frequency adjusted to 

5,000 -ohm output - distortion less than 
0.1% from 40 to 7,500 cycles; less than 
0.15% from 7,500 cycles to 15 kc; less 
than 1% with Extension Unit from 2 
to 40 cycles 

600 -ohm output - distortion less than 
0.1% from 50 to 7,500 cycles; 0.25% 
from 20 to 50 cycles and 0.15% above 
7,500 cycles 

Rapid 'Coverage of Audio Range - 27 fixed 
frequencies between 20 and 15,000 
cycles selected by push buttons. Any 
desired frequency between steps ob- 
tained by plugging in external re- 
sistors. Type 1301 -PI Range Exten- 
sion Unit covers 2 to 15 cycles 

High Stability - internal voltage regulator 
eliminates frequency drift due to varia- 
tions in plate supply. Changes in load 
have no effect upon frequency. Fre- 
quency drift not greater than 0.02% 
per hour after the first ten minutes 
operation 

Constant Output - AVC diode controls 
regenerative tube bias, holding output 
constant to within 1 db over the entire 
range. Three Outputs: 5000 ohms un- 
balanced, 600 ohms balanced and 
unbalanced. Outputs: 18 mw into 600 
ohm and 100 mw into 5,000 ohm loads 

Accurate Frequency Calibration - adjusted to 
within t (11z % + 0.1 cycle) 

No Temperature or Humidity Effects - opera- 
tion is substantially independent of 
climatic changes normally encountered 

GENERAL RADIO Company 
275 Massachusetts Avenue, Cambridge 39, Mass. 

90 est Street NEW YORK 6 920 S. Michigan Axas. CHICAGO 5 1000 N. Seward St. LOS ANGELES 38 
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tivity has tremendous appeal in air- 
borne equipment. 

Cost-The cost of aluminum 
(from one-third to one-half that 
of copper in the larger wire sizes) 
makes the white metal attractive 
for many other commercial appli- 
cations. 

On the other side of the picture, 
the greater bulk of aluminum for a 
given conductivity possibly pre- 
cludes its extensive use in iron -core 
components and other parts having 
critical space factors for windings. 

In the military category, the 
Navy is experimenting with alu- 
minum conductors for wiring in 
submarines, because of the metal's 
ability to resist acid fumes. The 
Signal Corps is experimentally 
dropping aluminum wire out of 
airplanes when establishing tele- 
phone lines across rough terrain. 
Here the lighter weight, and re- 
sistance to corrosion, are assets. 

The Atomic Energy Commission 
has been ordering hundreds of 
pounds of No. 22 aluminum wire 
monthly, for an unrevealed use. 

Commercially, the Bell System 

has gone to aluminum conductors 
for some of its multiconductor 
cables because of shortage of cop- 
per wire. Splices are made with 
squeezed -on sleeves. Gages currently 
used are No. 17, 20, 22 and 24. 

Motors for dishwashers and 
washing machines have been wound 
successfully with aluminum wire 
when copper supplies ran out. 

Bare aluminum wire for ground- 
ing television antennas is now avail- 
able at about half the price of 
equivalent copper wire. Much the 
same wire has long been used by 
farmers for electric fences and by 
housewives for clotheslines. 

Auto Uses-Firms are now using 
0 and 00 gage aluminum wire for 
battery and starter cables of auto- 
mobiles. The ends are tinned using 
ultrasonic solder pots, after which 
terminal lugs can be sweat -soldered 
conventionally. Compression -type 
terminals are also being used; these 
have long been satisfactory in the 
electric power field, where new high - 
voltage transmission lines use 
aluminum conductors almost 100 
percent today. 

Navy's New Electronic Plane 
The shark -like fin on top, and the "balloon" below this Lockheed Super 
Constellation are huge radomes incorporated in Navy's new WV -2. Exact 
mission of WV -2 is secret, but official reports describe it as a high -flying 
radar sentinel for domestic defense 

Electronics Expansion 

Program Set by U.S. 

ELECTRONICS industry has been 
called on by the Defense Produc- 
tion Administration to complete a 
$396 million expansion in manufac- 
turing facilities by 1954. Already 
a total of $288 million for expansion 
has been certified through govern- 
ment -incentive fast -tax -amortiza- 
tion certificates, so that only $108 
million more will actually be pro- 
moted. 

High on the list of facilities to 
be expanded are those used to pro- 
duce such items as special -type 
radar antennas, hydrogen -thyra- 
tron tubes, transistors, dies for 
mica separators, industrial televi- 
sion and highly specialized end 
equipment. 

The total electronics expansion 
program of $396 million was set 
after a study of the level of pro- 
duction necessary to support our 
permanent military preparedness 
program. Consideration was given 
to such factors as stockpiling, allow- 
ance for civilian consumption, in- 
creases in technological change, 
costs, delays and scarce material 
substitutes. 

Microwave Radio Relay 

Aids Airport Control 
MICROWAVE LINKS installed at sev- 
eral international airports are mak- 
ing a major contribution to air 
safety. Used to transmit signals be- 
tween airport control towers and 
air -to -ground antenna arrays, they 
keep major antenna arrays out of 
the path of incoming planes. Air - 
to -ground communication is im- 
proved since receivers are removed 
from the ignition noise area. An- 
tenna towers in many cases may be 
erected atop neighboring mountains 
to extend the range of air -to -ground 
signals. 

First of these installations links 
Mexico City airport with the re- 
ceiving station at Maria Licia, nine 

(Continued on page 20) 
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RESISTOR CORES 
For Power Resistors 

For Deposited Carbon Resistors 

f For Deposited Metal Resistors 

For Precision Wire Wound Resistors 

For Enameled Resistors 

A co-nptete new pLa 
designed for precise and 

economical manufoc.rre of resis-or cores to your 

most exacting speci1kotions is now in production. 

50TH YEAR OF CERAMIC LEADERSHIP 

AMERICAN LAVA CORPORATION 
CHATTANOOGA 5, TENNESSEE 

OFFICES: METROPOLITAN AREAL 671 Broad St., Newark, N. J., Mitchell 2-8159 PHILADELPHIA, 1649 North Broad Si., Steveesen r.-2823 
SOUTHWEST: John A. Green Co., 6815 Oriole Drive, Dallas 9, Dixon 9918 NEW ENGLAND, 1374 Massachusetts Ave., Cambridge, Moss., Kirkland 7-4498 
LOS ANGELES, 5603 North Huntington Drive, Capitol 1.9114 CHICAGO, 228 North LaSalle St., Central 6-1721 ST. LOUIS, 1123 Washington Ave., Garfield 4959 
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miles away. Aeronautical Radio de 
Cuba operates a similar link at Ha- 
vana airport. Both of these links 
employ Federal equipment. 

Aeronautical Radio of San Fran- 
cisco operates microwave links 
using Motorola equipment at Seat- 
tle, San Francisco, Honolulu, and 
Tokyo. At Honolulu, the microwave 
equipment is used to carry signals 
over the mountains around the air- 
port and bring planes in over a 
1,200 -foot path in the mountains 
to the airport at sea level. 

United Radio Communications of 
San Francisco has recently ordered 
a microwave remote -control link 
from the General Electric Co. 

Raydist Checks Speed 
of SS United States 
Radiolocation system finds new 
application about new luxury 
liner in speed tests 

ANOTHER "first" was added to the 
already lengthy list established by 
the new liner United States when 
an electronic system was used for 
the first time in determining speed 
at sea. 

The Old Way-Under normal 
procedures, a ship's speed is de- 
termined by using a stopwatch and 
a measured -mile course. The only 
course capable of meeting the deep - 
water requirements of the United 
States was at Guantanamo Bay, 
Cuba. However, the water there 
was too warm for efficient con- 
denser operation under full throttle 
operation. 

And the New-Raydist, a precise 
radiolocation system developed by 
Hastings Instrument Co., enabled 
the speed trials to be conducted 
in the open sea. The system con- 
tinually measured the distance be- 
tween a floating buoy and the ship 
with an accuracy of one part in 
5,000. 

The system proved reliable and 
easy to use. Before the first mile 
run was completed, the speed at- 
tained during the first half of the 
run had been calculated and 
delivered to the bridge. 

Radar -controlled camera overlooking New Jersey's busy Route 4 photographs 
license plate of any New York -bound car doing 55 mph or more 

Lawful Cyclops Snaps Speeders 

MYTHOLOGICAL Cyclops was a one - 
eyed, lawless giant who forged 
thunderbolts for Zeus. His fabulous 
modern counterpart, using a camera 
eye triggered by a microwave radar 
thunderbolt, is aligned on the side 
of law and order. He gets the goods 
on speeders whose contribution to 
modern slaughter would amaze even 
the old giant. 

Many motorists are already fa- 
miliar with radar speed indicators 
in use by Connecticut State Police 
and others. Ordinary radar sends 
out a pip of energy that is reflected 
from an obstacle. The time between 
sending and receiving indicates the 
distance. When the obstacle is 
changing distance, the time differ- 
ence between :two successjve reflec- 
tions can be used to determine the 
speed. 

The Radar Control Devices Co., 
taking technology one step farther, 
has married 32,000 -megacycle radar 
to a 16 -mm movie camera that snaps 
one frame at a time. Mounted on a 
pole and aimed up the road, it 
photographs the license plate as it 
records date and time. Speed is 
not indicated, but the device is set 
to trigger whenever an approaching 
car exceeds .the legal maximum. In 

a 50 -mph zone, for example, it 
might be set to operate the shutter 
at 55 and above. Cars approaching 
at 54.9 would not be photographed. 

Leased Cop-The company, still 
operating at the production -proto- 
type stage, plans eventually to 
rent equipment to municipalities 
at a cost between $30 and $50 a 
day, servicing the device daily and 
delivering a roll of developed film 
to the police within a day of the 
infraction. 

Diathermy Users 

Given One More Chance 

FCC extends deadline for com- 
pliance with radiation regula- 
tions to June 30, 1953 

A YEAR'S EXTENSION has been 
granted by the FCC for medical 
diathermy users to comply with 
Section 18.51 of the Rules and Reg- 
ulations governing radiation from 
such equipment. This action results 
from pleas from users claiming 
inability to meet the original dead - 

(Continued on page 22) 
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MANUFACTURERS OF RUGGEDIZED, 

MEASURES 
SENSITIVITY AND RESISTANCE 

for testing and calibration of D. C. instruments in the 
laboratory and on production lines 

Marion's New Metertester (Model M-2) retains proven Marion fea- 
tures but increases application flexibility. In addition to improved 
circuitry for sensitivity measurement it also measures internal resist- 
ance of sensitive instruments without exceeding full scale rating of 

the instrument under test. 
FEATURES 

Regulated Power Supply 
Stepless Vacuum Tube Voltage Control 
Illuminated 8'/2" Mirror -Scale Standard 
Instrument, Hand Calibrated 
Marion Ruggedized Null Indicator 
movement for bridge balance indication 
Decade of .1 % accurate Manganin 
Wire Wound Resistors 0-25UA 0-200UA 0-800UA 0-10 MA 

Direct Reading Bridge Circuit using Helipot 0-5OUR 0-400UA 0-1 MA 0-100 Volts 

Complete. No accessories required 0-100UA 0-500ÚA 0-5 MA 

The New M-2 Model can also be used for additional purposes, 
such as a precise source of DC current and voltage and as a pre- 
cision Wheatstone bridge in the 0-5000 ohm range. 

For further information write Marion Electrical Instrument Co., 
401 Canal Street, Manchester, N. H., U. S. A. 

marion rs 

SPECIFICATIONS 
ACCURACY: Overall better than 1/2 of 1% 

RESISTANCE RANGE: 0-5000 ohms 
POWER SOURCE: 115V A C 60 cycles 
CASE SIZE: 15W' s 10W x 53/3" 

WEIGHT: 15 lbs. 

SENSITIVITY RANGES 

HERMETICALLY SEALED AND STANDARD PANEL INSTRUMENTS 
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line because of curtailed produc- 
tion of new models during the 
defense buildup. 

Procrastinators are warned by 
the FCC, however, that any further 
requests for extensions will be 

handled on an individual basis, with 
consideration given to efforts made 
in each case to replace nonconform- 
ing equipment during the period 
for which extension is being 
granted. 
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1,600 X X X X X X X X X X X X X X X X X X 

700 X X X X 

1,250 X X X 

440 X X 

300 X X X X 

11,500 X X X X X X X X X X X 

150 X X X 

3,000 X X X X X X X X 

14,500 X X X 

400 X X X X X 

700 X X X 

4,100 X X X X X 

160 X X X 

1,500 X X 

1,300 X X X 

1,200 X X 

4,000 X X 

1,700 X X X X 

2,400 X X X X 

800 X 

4,000 X X X X x X X X X X X X X X X X X X X 

450 X X 

400 X X X 

5,360 X X X 

1,050 X X 

2,250 X X X 

2,350 X X X X X X X X X X X X X X 

600 X X 

1,000 X X X X X 

660 X X 

740 X X X X X X X 

2,500 X X X X X 

370 X 

1,550 X X X X 

200 X 

3,300 X 

3,500 X X X X X X X X X X 

10,000 X X X X X X X X X X X X X X X X X X X X X X X X 

3,500 X X X X 

600 X 

1,000 X X X - X X X X X 

1,200 X X X X X X X X X X X 

4,860 X 

10,300 X X X X X X X X X X X X X X X X 

190 X X X 

2,600 . X X 

3,800 X X X 

240 . X X 

450 X X X X X X 

300 X X X X X X 

Electronics Industry of Western Germany 
Electronic equipment and components are being made by 74 firms employing 
158,000 people in Western Germany, according to on Office of Economic 
Affairs tabulation. Product breakdowns and employment figures are given 
here for 50 of these firms, of which the four largest are Robert Bosch, Brown 
Boveri, Telefunken and Siemens & Halske 

Small Electronic Firms 

Share in Navy Contlracts 

OF $900 million in prime electronic 
contracts awarded by the three 
Navy bureaus, Aeronautics, Ship: 
and Ordnance, approximately $200 
million was awarded to small com- 
panies during the first 10 months 
of this fiscal year. 

The ratio is in keeping with the 
Navy's overall procurement figures, 
which show that for the same 
period small business in all lines 
received $1,795 billion or 22.7 per 
cent of the total Navy procurement 
dollar. 

By the end of the current fiscal 
year it is estimated that small busi- 
ness will have received over $2 
billion in prime Navy contracts, 
compared to $1.2 billions last year. 

Remote Gearshift 

Moves Robot TV Camera 
Armed services get preview of 

versatile television pickup for 
viewing dangerous operations 

MOVING OBJECTS can be followed 
with a camera equipped for remote 
as well as manual control, demon- 
strated by engineers of General 
Precision Laboratory of Pleasant- 
ville, N. Y. If desired, continuous 
remote control can be switched off 
and pushbutton movement to any 
one of six preset positions used. 
Often proposed as a means of view- 
ing dangerous operations from a 
distance, television has so far been 
limited to a single -angle shot for 
each camera. 

How It Works -Heart of the sys- 
tem is the standard GPL camera 
with four -lens turret in which lens 
selection, focus and iris settings 
are already connected for remote 
control. This camera is mounted 
upon a newly designed pan -and -tilt 
pedestal and the five different 
operational features wired through 
a 1,000 -foot cable to a miniature 
control unit somewhat resembling 
the gear shift lever on the steering 

(Continued on page 24) 
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Bogue Magnetic Amplifiers 
for 

PRECISION CURRENT 

CONTROL WITHOUT 

MOVING PARTS 

Bogue Power Supplies 

for 
CONTROLLED CURRENT & 

VOLTAGE - OUTPUT REGULATED 

TO 1%, LESS THAN 1% RIPPLE 

Bogue Control Panels 

for 
ALL TYPES OF PRECISION 

AUTOMATIC PROCESS 

AND ELECTRIC CONTROL 

HIGH QUALITY 

CURRENT' 
its production 
and contro' 
that's where Bogue's 
outstanding engineering 
ability is best able 
to help you, today! 

Full control in one plant 
over the design of specialized 
equipment, plus extreme pre- 
cision in production results 
in a quality of equipment 
not ordinarily available in an 
assembled unit. 

The following .high quality 
is available in Bogue -built 
power equipments: Practically 
pure DC supplies with voltage 
regulation and ripple held to 
within a small fraction of a 
percent... 1 KW to 150 KW; 
AC supplies at frequencies up 
to 20 KC with voltage regula- 
tion and harmonie content 
held to within a small fraction 
of a percent ... 1 KW to 150 
KW. 

If you have a requirement 
along these lines, give us a call 

engineers who are really 
experts in their chosen fields 
will be glad to discuss your 
problems. 

e1 seer. 

W 

SNE Noes 

BOGUE ELECTRI 
MANUFACTURING CO. 

PATERSON 3, I 
NEW JERSEY 

606ÚE 

Bogue DC Generators 
for 

LOW RIPPLE 

PRACTICALLY PURE 

DC CURRENT 

Bogue 400 Cycle Power 

for 
LABORATORY PRODUCTION 

TESTING OF 

ELECTRONIC EQUIPMENT 

Bogue Motor Alternators 
for 

CONVERTING DC POWER 

TO SPECIFIED FREQUENCIES 

OF ALTERNATING CURRENT 

PRECISION POWI 
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column of an automobile (see tech- 
nical description and photographs 
beginning p 252 of this issue). 

Servomechanical devices make 
the camera and its pan -tilt pedestal 
slave to the orders transmitted from 
the control unit by the remote 
cameraman. In addition to con- 
tinuous servo -manual control, the 
unit has a memory that enables 
shifting instantly to any of six 
preset positions. Other refinements 
include automatic rate pan, which 
keeps the camera moving in the 

desired direction at any uniform 
speed and a stiffness control. The 
latter operates only in the manual 
position and can be adjusted to 
eliminate jerky movement when 
making panoramic shots under diffi- 
cult conditions. 

Although suggested for use in 
military action as a robot observer, 
its inventors also think the device 
may have advantages. over manned 
cameras in overcoming the hazards 
of maneuvering in political conven- 
tions and other public gatherings. 

Public Tests Plated Circuit Radios 

New process shows promise for 
automatic production methods 
in radio and television 

LARGE-SCALE commercial application 
of plated circuits has resulted from 
a six -year million -dollar research 
and development program at Motor- 
ola. Suitability of plated circuitry 
was verified by marketing some 
10,000 radio sets incorporating 
chasses fabricated by the new pro- 
cess. No news from consumers 
turned out to be good news, and as 
a result the company plans to adapt 
the process to other models of home 
and portable radios and eventually 

to television receiver production. 

Placir-The plated circuit pro- 
cess, called "placir" consists of plat- 
ing a thin copper pattern on a 
stamped plastic base. This replaces 
the conventional chassis and much 
of the usual sub -chassis wiring. 
Sockets are made at the time of 
plating by boring holes in the plas- 
tic base. All of these operations 
are done by automatic machinery. 

The process is expected to per- 
mit high-speed production of radio 
and television sets, with advan- 
tages in small size, light weight, 
improved operating characteristics 
and greater reliability. 

Plated parts for a 5 -tube miniature broadcast set and television receiver- 
products of Motorola's million -dollar "placir" process 

BBC Adopts F -M for 
VHF Broadcasting 
BRITISH Broadcasting Corporation, 
queen mother of government -oper- 
ated radio systems, finds her plan 
for complete national coverage by 
three programs running into a 
dead end. 

Failure of the Copenhagen 
Wavelength Plan for Europe, in- 
creased jamming by skywave- 
propagated foreign signals and 
technological difficulties in main- 
taining synchronized transmitters 
on exactly the same frequency are 
partial roadblocks. Worst trouble 
is plain lack of radio roads or 
channels. 

More Paths-Usual cure for 
allocations ills is to whack out 
new trails higher up in the fre- 
quency spectrum. Britain has 
long had available 88 to 100 
megacycles, but has been loath to 
use frequency modulation, which 
makes the region habitable. Igni- 
tion noise is bad here for standard 
broadcast amplitude modulation. 
After extensive tests, BBC is 
enthusiastic about f -m and has 
extensive plans for coverage of the 
United Kingdom. 

What will this mean to Ameri- 
can manufacturers? Probably 
little. Coupled to dollar shortages 
in Britain is the generally cool 
attitude of receiver manufactur- 
ers, busy with tv, towards produc- 
ing enough good f -m sets to 
satisfy even the U. S. market. 

Auto Radio Business 

Triples in Six Years 

Set manufacturers compete 
with automobile business itself; 
both do well 

In 1946 there were approximately 
8 million radio -equipped passenger 
cars in the U. S. Today, the Broad- 
cast Advertising Bureau estimates 
that there are over 24.5 million. 
This represents more than 65 per - 

(Continued on page 26) 
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KROHNH1ÏE is Setting the Pace for 
Low Frequency Electronic Instrumentation 
QUALITY INSTRUMENTS with PROVEN PERFORMANCE 

moderately priced 

* Oscillators - .009 cps to 520 kc 

The Models 400-A, 
420-A, and 430-A 
are compact RC Os- 
cillators with out - 

Models 400-A, 420-A, 430-A standing perform- 
12'wide,7'high ance, moderately 

priced. The Models 400-A and 420-A provide 
both sine and square wave output. 

Models 410-A, 400-C, 420-C 
19' wide, 83/4' high 

The Models 410-A, 
400-C, and 420-C 
are designed with 
sturdy steel cabinets 
for rack panel 
mounting. These 

units feature sine and square wave output. 
The Model 400-C provides either balanced 
or single ended output. 

Model Featuring Frequency Range Distortion Output Power 
I'd"Consumptbn 

400-A 
Sine and Square Wave 

True RC Oscillator 
Compact Design 

.009 cps to 1.1 kc 1% 25 mw/10 v 45 watts $350.00 

410-A 
Sine and Square Wave 

Amplitude ±.25 db 
Low Distortion 

.02 cps to 20 kc 1/4% 10 mw/5 v 150 watts $950.00 

420-A 
Sine and Square Wave 
Audio and Sub -Audio 

Compact Design 
.35 cps to 52 kc 1% 25 mw/10 y 45 watts $290.00 

430-A 
Wide Range 

Compact Design 
Outstanding Value 

5 cps to 520 kc 1% 50 mw/10 v 45 watts $145.00 

400-C 
Sine and Square Wave 

Rack Panel 
Balanced Output 

.009 cps to 1.1 kc 1% 100 mw/10 v 65 watts $375.00 

420-C 
Sine and Square Wave 

Rack Panel 
Audio and Sub -Audio 

.35 cps to 52 kc 1% 100 mw/10 v 65 watts $325.00 

440-A 
Push -Button Controlled 
Excellent Resetability 

Low Distortion 
.01 cps to 100 kc 1/10% 100 mw/10 v 120 watts $450.00 

* Filters .01 cps to 200 kc 

Models 310-A and 360-A 
12' wide, 7' high 

The Models 350-A and 
360-A are variable re- 
jection filters which 
provide either a rejec- 
tion band in which the 
gain falls at a rate of 
24 db/octave or a 
sharp single frequency 
null. Both high and low 
frequencies are inde- 
pendently adjustable. 

The Models 310-A 
and 330-A are vari- 
able band-pass fil- 
ters with unity pass 
band gain and 24 
db/octave outside 
the pass band. Both 
high and low cut-off 
frequencies are in- 
dependently adjust- 
able over the entire 
Frequency range. 

Models 330-A and 350-A 
18' wide, 10' high 

Model Type Featuring Frequency Range ¿false 
d Hum 

Power 
Consumption 

Price 

310-A Band -Pass 
Variable Band -Width 
Zero db Insertion Loss 
24 db/octave Slope 

20 cps to 200 kc 3 mv 40 watts $275.00 

330-A 

Band -Pass 
Low Internal Noise 

Zero db Insertion Loss 
24 db/octave Slope 

.02 cps to 2 kc 0.1 mv 50 watts $450.00 

Band -Pass 
Audio and Sub -Audio Range 

24 db/octave Slope 
Variable Band -Width 

0.2 cps to 20 kc 0.1 mv 50 watts $450.00 

340-A Servo 
Proportional -Plus -Derivative 
Proportional -Plus -Integral 

Servo -Design Filter 
.01 cps to 100 cps 10 mv 40 watts $350.00 

350-A Rejection 
Low Internal Noise 

Refection Band or Null 
24 db/octave Slope 

.02 cps to 2 kc 0.1 mv 50 watts $450.00 

360-A Rejection 
Variable Refection Band 

Variable Null 
24 db/octave Slope 

20 cps to 200 kc 5 my 40 watts $275.00 

ABOUT THESE INSTRUMENTS 
The Oscillators and Filters described here are being 
effectively used in a growing number of interesting 
applications for engineering, research, and production. 

WRITE FOR A FREE DESCRIPTIVE CATALOG 

All instruments are fully guaranteed for one year 

against defective materials and workmanship. 

Prices Net F.O.B. Cambridge 

KROHNHIIE 
INSTRUMENT COMPANY 
580 MASSACHUSETTS AVENUE 
CAMBRIDGE 39, MASS., U.S.A. 
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i1DUSTRY REPORT-Continued 

cent of the nation's 37 million auto- 
mobiles and 22 percent of all radios 
in the U. S. 

Much of the growth has taken 
place since 1949. Over 14 million 
car sets have been produced since 
then, equaling about 75 percent 
of automobile production for the 
period. 

Leaders-A leading factor in the 
huge auto -radio business is General 
Motors, whose Delco division has 
produced more than 7 million auto 
sets. In 1950 alone, Delco made 
nearly 2 million of the 4.7 million 
sets produced that year by the 
entire industry. It makes radios for 
all GM divisions and for other car 
manufacturers as well. However, 
not all GM divisions use Delco sets 
exclusively. Some of them purchase 
from outside radio companies. 

No other car manufacturer makes 
its own sets, so that a very substan- 
tial market is available for auto 
radio producers. For example, the 
Ford Motor Company is a good cus- 
tomer of such firms as Bendix, 
Motorola and Sylvania. The Chry- 
sler Corporation uses Motorola 
sets and buys from Philco as well. 

These two car manufacturers, 
along with General Motors, have 
accounted for much of the auto- 
radio business, although a large 
volume is also done through regular 
radio outlets and mail-order chains. 
Between 1949 and 1951 the follow- 
ing percentages of cars sold have 
been radio -equipped: General Mo- 
tors, '74.1 percent Ford, 70.4 per- 
cent; Chrysler, 66.7 percent. 

Outlook-Despite past perform- 
ance, the immediate trend in car - 
radio production and business is 
not dazzlingly bright. A 50 -percent 
decline in auto set production has 
taken place this year, reflecting the 
slump in auto sales last spring. 
Units produced during the first half 
of the year total 1,543,877 while 
in 1951 production had reached 
2,969,632 for the period. 

But auto -radio manufacturers 
are optimistic about the future. 
The effect of the steel strike, even 
though it may cut total car output, 
has put the automobile back into a 
seller's market-and that is when 
auto -radios really sell. 

MEETINGS 

SEPT. 3-13: International Elec- 
trotechnical Commission Meet- 
ing, Scheveningen, Nether- 
lands. 

SEPT. 5-7:Fourth Preconference 
ISA Instrument Maintenance 
Clinic, Cleveland, Ohio. 

SEPT. 8-10: American Standards 
Association, Third National 
Standardization Conference, 
Museum of Science and Indus- 
try, Chicago, Ill. 

SEPT. 8-12: National Instrument 
Conference and Exhibit, 
Cleveland, Ohio. 

SEPT. 10-12: Convocation of the 
Centennial of Engineering, 
Congress Hotel, Chicago, Ill. 

SEPT. 13-22 : Italian Radio and 
Television Fair, Sports Palace, 
Milan, Italy 

SEPT. 20: Cedar Rapids Section, 
IRE, Communications Confer- 
ence, Roosevelt Hotel, Cedar 
Rapids, Iowa. 

SEPT. 22-25: NEDA Third An- 
nual Convention and Manu- 
facturers' Conference, Ambas- 
sador, Atlantic City, N. J. 

SEPT. 23-30: Conference on In- 
struments and Measurements, 
Stockholm, Sweden. 

SEPT. 29-OcT. 1: Eighth Annual 
National Electronic Confer- 
ence and Exhibition, Hotel 
Sherman, Chicago, Ill. 

OCT. 1-3: Canadian Electrical 
Manufacturers Association, 
General Brock Hotel, Niagara 
Falls, Ont. 

OCT. 6-8: NAED, Fall Meeting 
of the Pacific Zone, Hotel del 
Coronado, Coronado, Calif. 

OCT. 13-17: AIEE Fall General 
Meeting, New Orleans, La. 

OCT. 20-22: Radio Fall Meeting, 
RTMA Engineering Depart- 
ment, Hotel Syracuse, Syra- 
cuse, N. Y. 

OCT. 20-24: National Metals 
Show, Philadelphia Auditor- 
ium, Philadelphia, Pa. 

OCT. 21-23: Twenty Ninth An- 
nual Session, Communications 

Section, Association of Ameri- 
can Railroads, Edgewater 
Gulf Hotel, Edgewater Park, 
Miss. 

OCT. 26-29: NAED, Meeting of 
Board of Governors, Grove 
Park Inn, Asheville, N. C. 

OCT. 28-30: AIEE Middle East- 
ern District Meeting, Commo- 
dore Perry Hotel, Toledo, 
Ohio. 

OCT. 29 -Nov. 1: Audio Fair, 
Hotel New Yorker, New York, 
N. Y. 

Nov. 5-7: Sixteenth Annual 
Time and Motion Study and 
Management Clinic, Sheraton 
Hotel, Chicago, Ill. 

Nov. 10-13: NEMA, Haddon 
Hall, Atlantic City, N. J. 

Nov. 10-30: International Radio 
and Electronics Exhibition, 
Bombay, India. 

Nov. 17-18: AIEE, Technical 
Conference on Recording and 
Controlling Instruments, Ben- 
jamin Franklin Hotel, Phila- 
delphia, Pa. 

Nov. 19: American Standards 
Association, 34th Annual 
Meeting, Waldorf Astoria, 
N. Y. 

Nov. 21-22: Fourth Annual IRE 
Regional Papers Technical 
Conference, President Hotel, 
ter Conference, Park Shera- 

DEC. 10-12: IRE-AIEE Compu- 
ter Conference, Park Shera- 
ton Hotel, New York, N. Y. 

JAN. 14-16, 1953: Joint AIEE- 
IRE Conference on High Fre- 
quency Measurement, Wash- 
ington, D. C. 

FEB. 5-7: IRE Southwestern 
Conference and Electronics 
Show, Plaza Hotel, San An- 
tonio, Texas. 

MARCH 23-26 : IRE National 
Convention, Waldorf-Astoria 
Hotel and Grand Central 
Palace, New York, N. Y. 

MAY 11-13: National Conference 
on Airborne Electronics, Day- 
ton, Ohio. 

Business Briefs 

FCC has granted a special tem- 
porary authorization to RCA to 
operate four modified Signal Corps 
transmitters at the site of WOR- 
TV. They will be used to obtain 
data concerning the effect of an- 
tenna height on tropospheric and 
ground wave propagation in the 
upper portion of the uhf television 
band (842-845 mc). 

Sale of aircraft -quality steel by 
warehouses, for use in military 
electronic and communications 

equipment bearing allotment sym- 
bols A-7, was authorized by the 
National Production Authority on 
July 30. 

Transistor licensees under West- 
ern Electric patents now total 26 
domestic and nine foreign firms. 

Savings of over $2.5 million in 
labor and metal costs will be effected 
as a result of a new schnorkel-sub 
extensible radio and radar mast de- 
sign. The new mast is made from 
monel-covered low -alloy steel tub- 
ing instead of stainless steel billets, 
according to the Navy. 

26 September, 1952- ELECTRON ICS 

www.americanradiohistory.com



A scrap of paper that led to a 

Class A product improvement.. Let us 
prove that these savings are possible 

in your plant, too. 

WRITE: Belden Manufacturing Co. 
4625 West Van Buren Street 

Chicago 44, Illinois 

To You, Belden's Golden 
Anniversary Means 

-product performance 
that can come only 
from a "know-how 
that has grown 
through actual serv- 
ice since the early 
days of the electri- 
cal industry. 
-an ability to co- 
operate in pio- 
neering new 
wires to meet or 
anticipate in- 
dustry's grow- 
ing needs. 
In the years 
that follow 
This Belden 
Program Is 

-TO BE 

CONTINUED 

Complete Cord Sets 
Finished to your exact requirements. 

Save production time. Cut out rejects 
and failure in service. 

ecedtid-Ftee at,4 

Belden 
WIR EM AK E R F O R I N D STR Y 
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approval is 

rs /leg 
I n all our experience, no resistor has 

been so extensively tested-and so 
unanimously approved-as IRC's new Type 
BOC Boron -Carbon %-watt PRECISTOR. 

Of the 3,000,000 already manufactured, 
more than 100,000 were given the most 

stringent tests -in -production, 
including critical temperature cycling and 

500 -hour load -life tests. Result:- 
Type BOC conforms to all requirements 
of MIL -R -10509A! Also, customers have 

conducted their own laboratory and 
field tests-and they express their 

approval of Type BOC in letters 
like those shown here. 

In the case of IRC's new JAN Type 
Precision Wire Wounds and Advanced Type 

BT Resistors, too, rigid quality control 
and continued testing have won 

industry -wide approval. Most stable 
and reliable of all precision wire wounds, 

Type WW's far surpass JAN -R-93 
Characteristic B Specifications. 

And Type BT's continue to meet 
and beat JAN -R-11 Specifications. 

2, 
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m portant 

New JAN Type Precision Wire Wound Resistors 

Excel JAN -R-93 Churacteristic B Specifications - 
1st 2nd 3rd 

Original Cycle Cycle Cycle 
Resist. % % % 

Chge Chge Chge 

4th 
Cycle 

% 
Chge 

Resist 
al End 
of 100 

Ars load 

% Chge 
Total from Last 

% Temp Cycle 
Chge to End of 

IOU his load 

Resistance Ch le 
at End of l01 
His Load only 

% 
no cycling, 

1 100,010 + 04 +.04 + 05 +.05 100,050 +.04 - 01 100.040 -.0! 
2 100.000 + 03 +.04 +.03 + 05 100,060 + 06 + 01 100.000 0 

3 100000 +.01 +.02 +02 +.05 100,000 0 +.05 100.050 -.02 
4 .100.000 + 02 0 +.02 +.02 100.000 0 -02 100.040 - 01 

5 100.010 + 03 + 04 + 04 + 05 100.000 0 - 05 100,030 -03 
6 100.000 0 + 03 + 04 + 04 100.100 + 1 + 06 99.980 C 

7 100.000 + 04 + 05 + 04 + 04 100.070 4- 07 +.03 100,000 C 

8 100.000 + 03 + 05 + 05 + 05 100,050 + 00 0 100.000 C 

9 100.000 + 04 + 03 + 05 .+ 04 100,010 + 01 - 03 100.050 l 

10 100.000 + 02 + 02 + 02 +- 04 100,010 + 01 -.03 100.000 C 

11 100.000 0 + 01 i ill 03 100.000 0 -.03 

Most reliable and stable of all wire -wound precisions, these 
new Type WW's hove proved their superiority in unbiased 
tests. Severe cycling and 100 -hour load tests resulted in v r- 

tually zero changes in resistance. Other stringent tests proved 
JAN Type WW's high mechanical st-ength, freedom from 
shorting, resistance to high humidity. New winding forms-new 
winding technique-new type insulation-and new termina- 
tions assure long life, occuracy, ruggedness in service. IRC JAN 
Type WW's are becoming the choice of leading producers 
of military equipment. Get full techrical data in Catalog 
Bulletin D-3. 

Boron -Carbon PRECISTORS Power Resistors Voltmeter 
tipliers Insulated Composition Resistors Low Wattage Wire 
Wounds Volume Controls Voltage Dividers Precision Wire 
Wounds Deposited Carbon PRECISTORS Ultra HF and High- 

istors In Chokes Selenium Rectifiërs 

INTERNATIONAL RESISTAN " OMPAN 
401 N. Broad Street, Philadelphia 8, Pa. 

In Canada: International Resistance Co., Ltd., Toronto, Licensee 

Type BOC Boron -Carbon '12 -Watt Resist rr 

Surpasses Signal Corps Specification M1L-R-10504, 

5. 

450 

c 400 

350 

300 

Eli 250 

U 200 

150 

ó. 
100 

" so 

o 

111111111TAPPROXIMA-E 
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,111111 

t111111 
1 
I 

TEMPERATURE COEFFICIENT1IIIIII 
(Measured At O'C. to 100`C.) 

%s Watt Boion-Carbon Resistor Type BOC 

Note: Coefficients OF Boron.Carbon Are Negative 

r ni, OI Wire Are Positiva 

J.111111 L.......11_.......1._....1.1 
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I111111 ICoen 111111 
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IR:Iiiiii111i11111 
i!!:;¡¡1 
inineil W re Type (High Resistivi Nickel -Chrome 

1111111 alllllll 
100 1,000 10,000. 

Ohn,; 

100,000 1,000,000 

The ultimate in stable, ref able non -wire -wound resistors, 

Type BOC's are especially designed for military electronic 
equipment-radar, gunnery control, communications, tele - 
metering, computing and service instruments. Greatly im- 

proved temperature coefficients of resistance permit their 
use in place of costlier wire wound precisions in many 
critical applications. Lower capacitive and inductive re- 
actance suit them to circuits where wire -wound stability is 

needed. Small size makes them ideal in limited space. 
Tolerance: -1%, 2% and 5%. Resistance Values: -10 
ohms to 1V2 megohm. Send for full technical data in Catalog 
Bulletin B-6. 

Type BT Advanced Fixed Composition P" ,.. Meat 
emit Pnrrt tAl_R_ll r.nri +: - 

Type BTS Meets and Beats Rigid G Characteristic 
These are the famous Advanced Type BT's whose characteristics set 

new performance records for fixed composition resistors. They com- 
bine a unique filament -type resistance element with exclusive con- 
struction features to assure extremely low operating temperature 
and excellent power dissipation. Yet they are compact, light in 

weight, fully insulated. Intensive tests by independent agencies have 
proved their superiority under actual field conditions. For full tech- 

nical data, send for Catalog Bulletin B -l. 

Mail Coupon Today for Full Details of These IRC Resistors 

INTERNATIONAL RESISTANCE COMPANY 
403 N. Broad St., Philadelphia 8, Pa. 

Please send me full data on the following checked items:- 

Li Type BOC Boron -Carbon PRECISTORS 

Lj Type WW Precision Wire Wound Resistors 

Type BT Advanced Fixed Composition Resistors 

Name and Address of Nearest IRC Distributor 

NAME 

TITLE -- 

COMPANY 

ADDRESS 

CITY ). P. ARr+DT elf CO ADO ANCN0.Y 7ONE- STATE 

www.americanradiohistory.com



If MAGNET WIRE IS 
FulFil 11111111E has the 

MOST COMPLETE AND 
UP-TO-DATE LINE OF MAGNET 

WIRE IN THE INDUSTRY 

iTOEVERY TYPE OF INSULATION 

MEET DESIGN REQUIREMENTS 
Black Enamel Formvar Sodereze`' 8ondeze'', Nylon 

Glass Paper Cotton Multiple Combinations 

iAVAILABLE IN ALL 

SIZES AND SHAPES -ROUND, 
SQUARE, RECTANGULAR... 

Over 400 different types! 

llobL lAkE6 -62E Ú2ó 

PHELPS hflßßEL!UPPER PRllßh/CIß 
CORPORATION 
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ifuickest, Easiest Afiswer! 

-Eo wk&kst/11 
INCA MANUFACTURING DIVISION 

FORT WAYNE. INDIANA 
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TOPS IN 
HERMETIC 
SEALING 

HERMETIC SEAL TERMINALS - Applicable on MIL require- 

ments. Will withstand thermal shock, vibrations, mechanical 

strains, and excessive pressures with no impairment of the seal or other functional char- 

acteristics. E-3LW terminals are now being used at 1000 psi static oil pressure and 

undergo 5000 psi tests for two minutes. 

n EO-x I L> OCTAL TYPE PLUG IN HEADERS - Applicable for MIL require - 

rents. These units can undergo sustained vibrations, large 

temperature changes, and other strains without impairment to the seal or other func- 

tional characteristics, Available with eight and twelve pins. 

(i EO_xiî) 

MULTIPLE PIN HEADERS - Applicable for MIL requirements. 

Presently being used on MIL -T-27 transformers. These units 

are available with 2 to 10 pins. These units can undergo conditions mentioned above 

with no Impairment to the seal or other characteristics. 

FUSE HOLDERS. HERMETICALLY SEALED - Available for 

3 -AG and 4 -AG fuses, These units are completely sealed from 

moisture with or without the cap or fuse inserted. They are applicable on pressurized 

and gas BIN lljmoments, 

CABLES, HERMETICALLY SEALED - The cables are hermet 
ically sealed at the plug on thru to the panel. 

ROTARY WATERSEAL PANEL ASSEMBLIES - These units have 

an excellent seven year customer history on gas filled pressurized 
components. They are available for 1/4" shafts and for potentiometers and switch bushings. 

n Eo-x 11. LINE CORDS WITH PLUGS FOR EUROPEAN USE, HERMET- 

ICALLY SEALED - These units are completely sealed at the 

plug ad are Wag used a pressurized nñs. 

GASKETS, METER, PANEL, COVER, ETC. - Molded from Neo- 

prete for complete sealing. 

CnEO-SIL 

nEO-SIL 

al- o x a 
ADAPTERS, U. S. TO EUROPEAN, AFRICAN, SOUTH AMERICAN 

SOCKETS - Der 200A and 300A together will adapt mhatly 
Mt staedad plugs, sockets, aid lamp sockets of the above mentioned areas. 

COIL FORMS, CRYSTAL CONTACTS, and other molded halehde 

ad Nee -SH ribber eery. 
`WISO -x11.1 

We welcome your inquires on any phase 
of design, development or production. 

PLUC Ie TYPE HEADERS 

OC -6 }_ 0G-12 
`C ARACTERS 0p3GPI 4.1#1.2,-.- 1CNAl1AGTER3 o,Su.la IrUan ooo o 

g _ C 
/ 

d IN: . . , a g b 'I'F.l 
Itl I t_ 

IztF, -, I-1 
FLASH OVER VOLTAGE 

6000v PIN TO RIM 

MULTIPLE 

1000 SERIES AVAILABLE 
WITH 2 TO 10 TERMINALS 

r,LRACTm 

5 

73i 2u.ac 

11II 

I 

r 

FLASK OVER VOLTAGE 
6500V PIN TO RIM 

CEO-SIt HERMETIC SEALS 
INDIVIDUAL TYPE TERMINALS 

E -I 

¿Ijn 
- 

t- I; 
6500V PIN TO RIM 961- 

TYPE HEADERS 

2000 SERIES AVAILABLE 
WITH 2 10 6 TERMINALS 

CNARACTERS RFTAINLR 
'S R RIN RIBS 
32 0A0 

r 

FLASH OVER 
2500V VOLTAGE 5500V 

TEST DATA 
The result of the Electrical Testing Laboratories 

inc., Report #330655, dated March 18, 1949, on 
this material shows the following: 

Volume Resistivity at 800 Volts d -c 
Room Temperature 255C R.H. 30 percent 

Mcgohm-iarhes ohm-ren!mrter, 
1.4,,10' 3.5x101 

Dielectric Constant and Dissipation Factor 
Dielectric Dinipatioo 
Constant Factor Lan Factor 

@ 60 cycles per second 
9.22 .058 5.32 

@ 1 megacycle per second 
6.17 .0455 .28 

@ 50 megacycles per second 
5.35 ' 0.20 1.1 

Dielectric Strength t 60 cycles 
Volts per mil - 370 

Durometer Average - 80 ± 5 
Temperature - Rated as Class A material con- 

farvatively t 175' to -70' centigrAde. 
The Flashover Voltages indicated were taken at 
temperature of 68' Fahrenheit, and 47' Rela- 

tive Humidity. 

.!1 
-1195 

6500V PIN TO RIM 

5500V 

CORPORATION 

26 CORNELISON AYE. JERSEY CITY 49 N..J. 
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James Clerk Maxwell 
1831-1878 

This distinguished Scottish physicist and 
mathematician ceveloped the theory of 
electromagnetic waves. By reasoning with 
mathematical precision from known facts, 
he advanced the hypothesis that electro- 
magnetic waves could travel through 
space. Nine years after Maxwell's death, 
his ideas were substantiated by Hertz. The 
maxwell, one magnetic line of force, is 
named for him. 

,, z o 
. 

From an original drawing made for OHMITE. 

1 

!'J in Rheostats 

'ez iewad 

RHEOSTATS 

RESISTORS 

TAP SWITCHES 

e Mars manufacturers have standardized on 
Ohmits rheostats for their products ... more 
companies are buying these rheostats for their 
own use ... than any other make on the market. 
The reason for this prefere<ce . . . Ohmite 
rheostats provide longer lite and unfailing 
dependability even under adverse operating 
condit ons. It pays to standardize on Ohmite. 
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MORE O HMIITE®RHEOSTATS 
SOLD THAN ALL OTHER MAKES COMBINED! 

and here are 

some 

11(5-74/4.1j L 1 l 

METAL -GRAPHITE 

BRUSH 
Perfect contact with neg- 
ligible wear on the wire 
is insured by the metal - 
graphite contact brush 
(varied to fit the current 
and resistance) and the 
large, flat contact surface. 

LARGE SLIP- RING 

AND SHUNT 
Current is carried d. rectly 
to the slip -ring by a pig - 
ail shunt of ample size, 
assuring an uninterrupted 
connection at all times. 
Large slip -ring minümizes 
mechanical wear. 

SHAFT INSULATED 

FROM LIVE PARTS 
High -strength ceramic hub 
insulates shaft and bush- 
ing from all live parts. 
Testing at 3000 volts a.c. 
will not cause flashover. 

UNIFORM CONTACT 

PRESSURE 

Tempered steel contact 
arm forms a long spring 
which assures uniform 
contact pressure. Pivoted 
action of brush maintains 
"flush -floating" contact. 

LOCKED -IN 

WINDING 
Special alloy resistance 
wire is wound over a 
ceramic core. Each turn 
is permanently locked in 
place by vitreous enamel. 

There are a lot of other good reasons, too, 
for the Ohmite rheostat's position as "best- 
seller." Its all -metal and ceramic construction 
contains nothing to char, burn, shrink, or de- 
teriorate ... it provides a smooth, evenly grad- 
uated, close control ... and it is engineered to 
Ohmite's high standards. The industrial buyer 
can select rheostats from Ohmite's extensive 
series of ten stock sizes, ranging from 25 to 1000 
watts, or special units can be made to order. 

OHMITE MANUFACTURING CO. 
4817 FLOURNOY STREET, CHICAGO 44, ILL. 

WRITE on ,.) 
Company yJ 
Letterhead 
for Complete 
Catalog 

sie Zeite wad 

I6 Fintl2A11-11` 
RHEOSTATS RESISTORS TAP SWITCHES 

I 
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Doep-sea dog fight 
Our sea battles of the future may be fought by 
high-speed submarines on the eeriest battle- 
ground of all time - deep beneath the sea. For, 
the first time in naval history submarines are 
now being designed expressly to track and de- 
stroy other submarines while totally submerged. 

The detection and missile -guiding systems 
which make this possible are the result of bring- 
ing the magic of electronics, to problems of 
automatic control and computation too com- 

plex for rapid solution by man. Working closely 
with the Armed Forces for 34 years, Arma Cor- 
poration has played a leading part in this field 
in basic- research, design, development and 
production. 

Electronics provides a whole new arsenal of 
defense weapons. In important areas of this field 
Arma is pacing the developments. Arma Corpora- 
tion, Brookly#, N. Y.; Mineola, N. Y.; Subsidiary 

e 

of American Bosch Corporation. A ADVANCED ELECTRONICS FOR CONTROL AFM 
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HERMETICALLY SEALED 

Diameter 3/16" to 1-1/4" 
length 9/16" to 10" 
Current: half-wave..1 5 ma to 60 ma 
Voltage: DC output 20 volts to 

4,000 volts 

A recent month's production 
included Rectifiers to supply 
40 microamperes, 1,000 volts, 
and Rectifiers with a capacity 
of 140,000 amperes, 14 volts. 

EL SEGUNDO 
CALIFORNIA 

SELENIUM DIODES 

Diameter 
Length 

100" to 0.300" 
210" to 0.250" 

Output Voltage.... ....20V to 80V 
Output Current... s uo to 1.5 ma 
Temperature Range 50°C to 100°C 

Cons 
single 
produce 

gest 
stack 

PHENOLIC CARTRIDGE 

Diameter t/e" to I" 
Length t/t" to 12" 
Current: half -wave.. 1.5 ma to 60 ma 
Voltage: DC output.. 20 volts to 

10,000 volts 

Owned and managed by En- 

gineers who are specialists 
in the design and manufac- 
ture of Selenium Rectifiers. 
Submit your problems for 
analysis and we will be glad 
to offer our recommendations. 

INTERNATIONAL RECTIFIER 
C o R P o R T o N 
General Offices: 1521 E. Grand Ave., El Segundo, Calif. Phone: El Segundo 1890 
Chicago Branch Office: 205 West Wacker Drive Phone: Franklin 2-3889 
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MUST YOUR 

EQUIPMENT BE 

RADIO 73114jitT4FI*d FREE? 

IF YOURS IS A TOUGH RF INTERFERENCE 

PROBLEM - LET FILTRON SOLVE IT ... . 

FILTRON'S engineering department, cooperating with engi- 
neers of leading companies, has solved RF Interference 
Suppression problems throughout the country. 

If your equipment must meet the RF Interference limits set 
by -he military specifications, consult with FILTRON'S engi- 
nees in the earliest stages of design. FILTRON can furnish 
RF Interference Suppression Filters whose she, weight and 
overall configuration will fit into your equipment. 

FILTRON has custom designed over 1000 different types of 
RF Interference Suppression Filters for equipment that 
meets military RF Interference Suppression limits and 
specifications. 

FILTRON'S completely equipped screen rooms are 
always available for the RF Interference testing 
of your units and equipment. 

An inquiry on your company letterhead 
will receive prompt attention. 

FILTRON can best solve your RF Interference problems because: 

FILTRON'S engineering, research and design divisions are staffed by 
experienced RF Interference Suppression filter engineers. 

FILTRON'S modern shielded laboratories are equipped to measure 
RF Interference from 14 KC to 1000 MC in accordance with 
military specifications. 

FILTRON'S production facilities, comprising a capacitor manufactur- 
ing division, coil winding division, metal fabrication shop, 
metal stamping and tool and die shops, are exclusively 
producing the highest quality components for FILTRON'S 

RF Interference Suppression Filters. 

FILTRON'S extensive production facilities permit us to meet your 
delivery requirements. NOW! 

8 circuit miniaturized filter for wide band 
RF Interference Suppression. 

Miniature 3 amp. -125 VAC -400' filter -hermetically sealed - 
size 1tí'" x 1" x t%5" 

15 amp. -28 VDC filter, size 2" x 2" x 1t/4", with pressurized 
AN connectors -high attenuation from 150 KC to 400 MC. 

RF INTERFERENCE SUPPRESSION FILTERS FOR: 

Motors 
Generators 
Inverters 
Electronic 

Controls 

Dynamotors 
Power Plants 
Actuators 
Gasoline 

Engines 
And other RF Interference producing equipment 

FALTiPON 

THE AU111CO., INC. 
FLUSHING, LONG ISLAND, NEW YORK 

LARGEST EXCLUSIVE MANUFACTURERS OF RF INTERFERENCE FILTERS 

ELECTRONICS-September, 1952 
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FOR 

SERVICE 
GREATER VARIETY 

HIGHER QUALITY 

AN" 
STAINLESS STEEL 

FASTENERS 
MACHINE SCREWS NUTS BOLTS WASHERS PINS RIVETS 

AVAILABLE IMMEDIATELY FROM STOCK, an 
endless stream of first quality "AN" stainless fasteners is 

Allmetal's answer to the exacting demands of defense pro- 
duction . . . in aircraft, electronics, ordnance, in industry 
everywhere. Always remember Allmetal, to get the fasteners 
you want-when you want them. 

WRITE FOR 

CATALOG, 
ON YOUR 
LETTERHEAD, 
TODAY! 

OFFICIAI. DEPT. 
OF DEFENSE PHOTOGRAPHS 

FOR EMERGENCY 
ORDERS: 

WIRE Allmetal Screw Products Co. 

WUX, New York 

or PHONE 
Worth 4-6444 

e.NESS s>t 
MANUFACTURERS 

h ,, \ SCREW PRODUCTS COMPANY, INC. 
'T NE? 33 GREENE STREET NEW YORK 13, N. Y. 

J 

7 

SINCE 1 9 2 9 ALL M E TA.L 
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A variety 
of ingenious 
tension devices 
to meet all 
requirements. 

Extremely easy 
and rapid 

gear changes, 
making for 

quick set up. 

Wide range 
of wire sizes 
handled on 
each machine. 

From England 

e roost rugged 
th sable 

ñtoSt 
ver 

dens 
t 

oíl 
,>a 

vt°rld 

Very 
high 

winding 
speed. 

Precision 
manufacture... 
heavy castings 
... oversize 
shafts ... extreme 
ruggedness... 
designed expressly 
for production. 

"Douglas" WW Universal Winder 
(Progressive Universal 
Winder also available) 

A universal or honeycomb 
winding machine for all types 
of wave wound coils from 
3/32" (2.4 mm) to 13/4" (45 mm) 
wide and up to 4" (102 mm) 
diameter. Two coils can be 
wound at one time and the 
wire range is from 0.036" (0.91 
mm) to 0.0024" (0.06 mm). Litz 
wires having an overall di- 
ameter within this range can 
also be handled. No cam 
changes required on Univer- 
sal Winder or Progressive 
Universal Winder. 
Bench Space: 25" x 25" (636 
mm x 636 mm). Height: 33" 
(840 mm). 

re. 
"DOUGLAS" & "MACADIE 
Automatic Coil Winding Machinery 

"Douglas" No. 6 Coil Winder 
A general purpose Coil Winding 
Machine to handle wires be- 
tween 0.001" (0.025 mm) and 
0.07" (1.78 mm) and for winding 
coils up to 91/4" (235. mm) in 
length and 71/2" (191 mm) diam- 
eter or diagonal. The traverse 
motion is obtained by means of 
a lead screw operated by a train 
of four readily changed gears. 
Twelve headstock spindle speeds 
varying between 350 r.p.m. and 
3500 r.p.m. allow for the wind- 
ing of a very wide range of coils. 
Bench Space: 34" x 27" (864 mm 
x 686 mm). Height: 33" (840 mm). 

"Douglas" & "Macadie" automatic coil wind- 
ing machines are precision -built to meet the 
demands of the most exacting engineer, and 
have established enviable records for produc- 
tion output and long life in plants throughout 
the world. Easy to set up, they will duplicate 
coils at highest speeds with absolute accu- 
racy. Models are available for every coil 
winding application, from single, universal, 
solenoid, or bobbin to multi -winder with auto- 
matic paper insertion. Engineering service 
facilities and stocks of spare parts are avail- 
able from New York. 

Built by the Automatic Coil r 
Winding and Electrical 

Equipment Co., Ltd., 3 

London, England. 

I 
I 

BRITISH INDUSTRIES CORPORATION 164 Duane St. N.Y. 13, N. Y.1 

1 

COMPLIMENTARY CATALOGUE 

BRITISH INDUSTRIES CORP. DEPT. E-9 

164 Duane Street, New York 13, N. Y. 

Gentlemen: Please send complete catalogue of 
"Douglas" & "Macadie" automatic coil winders. 

Name 

Firm 

Position 

Street 

City State 
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650 VTVM 

There's Nothing finer for 

This combination of features explains why 
Complete frequency coverage 

with one probe, 20 cps to over 110 - 
mc. Insulated and shielded RF tube 
probe, found usually only with lab- 
oratory instruments, is included. 

Peak to Peak ACV and RF with 
probe.. 

One volt full scale reading on 
AC & DC. 

U.S.A. Dealer Net $6950 Prices subject to change without notice. 

TRIPLETT ELECTRICAL INSTRUMENT CO., BLUFFTON, OHIO 

One main selector switch, 
all ranges. 

ACrms-Peak to Peak 
32 Ranges 
Zero center mark for FM dis- 

criminator alignment plus any 
other galvanometer measurements. 

High input impedance 11 meg- 
ohms on DC. Triplett 

Ft1tEt J 
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IGNITION SHIELDING 

Complete harness assemblies with 
detachable unit leads or rewirable 
leads. Igniter or ignition lead assem- 
blies for jet and reciprocating air- 
craft engines and military vehicles. 

FLEXIBLE METAL TUBING 

For electrical shielding, mechanical 
protection, fluid lines, conduits and 
ducts, pressure lines, and high and 
low temperature applications. Mate. 
rial, shapes and sizes to specification. 

"AERO -SEAL" HOSE CLAMPS 

Precision worm drive - for aircraft, 
automotive, marine, special-purpose 
and industrial use. Vibration -proof - will not work loose. Corrosion - 
resistant steel. 

ACTUATING SYSTEMS 

Electrical, mechanical, and hydraulic 
actuators for aircraft controls, valve 
closures, landing gear, or virtually 
any other type of equipment to man- 
ufacturer's specifications. 

WELDED DIAPHRAGM BELLOWS 

"Job engineered" to meet your re- 
quirements and make possible the 
use of bellows in applications where 
they could not previously be con- 
sidered. 

F 
SPECIALIZED CONNECTORS 

For electronic, aircraft, ordnance 
and communications equipment. 
Water -tight or pressure sealed types, 
panel types, quick disconnects, or 
other types for your new and special 
applications. 

A Quarter Century 

of Design 

Experience backs 

products 

You benefit from 25 years of 
engineering design and manufacturing 
experience when you call on Breeze 
for precision production. Breeze offers 
an extensive line of quality products 
for aviation, communications, 
automotive and general industry. 
In addition, Breeze offers complete 
engineering services for the design 
and development of specialized 
electrical and mechanical devices. 

Breeze products meet the latest government specifications. 

41 South Sixth St., Newark 7, N. J. 
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If you 

want to get tough 

in your assemblies, 

specify 

power resistors 

* The green -colored power resistors so conspicuous 
these days in dependable radio -electronic and elec- 
trical assemblies, are GREENOHMS. No tougher 
resistors made. That statement is sustained by labora- 
tory tests. Likewise by countless case histories out 
in the field. 

Unimpaired wire winding firmly imbedded in exclu- 
sive cold -setting inorganic cement. Exceptional heat 

In the 
heavy -weight 
division - 

fixed and 
adjustable 

Greenohms - 
up to 200 watt. 

conduction and surface radiation. Heavy overloads 
handled without damage. Severe heat -shock 
resistance permits extreme on -off operation without 
flinching. And Greenohms last and last. 

Choice of standard types. Also in virtually unlimited 
special types. Wide selection of resistance values, 
wattages, taps, terminals, mountings. And remember, 
Greenohms cost less though they offer you more! 

Greenohm Jr. rpoint-to- Flat Greenohms for flat In the bantam -weight 
point wired power resis- mounting individually, division -5 and 10 watt 
tor sealed in ceramic or for stacked arrays. 30 fixed Greenohms. 
tubular casing. 4, 7 and to 75 watt. 
8 watt. 

Standees - convenient 
above -chassis 
mounting Greenohms in 
ceramic casings. 10 to 
25 watt. 

you can stand pat with clarostat 
Engineering data 

What is the ideal resistance value? That's 
easy. With the Clarostat Power Resistor 
Decade Box inserted in actual circuit, 
handling actual load, you try the six 
knobs for anything from 1 to 999,999 
ohms. When right operating conditions 
are attained, read resistance directly off 
dials. Quick, simple, positive, economical. 

on request. Send us your resistance 

or control requirements for engineering aid 

and quotations. Try Greenohms! 

and Resistors Controls 
CO INC., DOVER, NEW HAMPSHIRE 

tIAROSTAT MFG.Toronto, Ontario 

In Canada: Canadian Marconi Co., Ltd., 
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See how Alden "Ever -Functioning" Principles KEEP YOUR 
ELECTRONIC EQUIPMENT ALWAYS OPERATIVE UNDER CONDITIONS OF ACTUAL USE 

Electronic -controlled equipment - a plane, T -V set, 
machine-functions badly or not at all when its electronic 
heart goes bad; always a nuisance, sometimes with loss of 
life. To keep the electronic heart always going is the 
Alden Concept and we furnish you all needed econo-made 
components to build this Ever -functioning Heart Prin- 
ciple into your equipment. 

BUILD 

STRONG 

ISOLATE 
TROUBLE 

illillem-'sms.r.mommag, 

ALDEN UNIT 
PLANNING SHEET 

DESIGN FOR 30 -SECOND REPLACEMENT 
Alden Planning Sheets and Terminal Mounting Cards are thought - 
through to help your "function -cell" planning of circuitry giving 
functional sub -units that can be monitored and instantly replaced, 
without tools. 
Mount on standard Alden Basic Chassis, Alden Plug-in Packages, and 
Alden Unit Cables that slide on, plug in, lock in or eject easily, with 
obvious color coding so layman can make no mistake. 

1) Extreme resistance to getting out of 
order, by simple, rugged components and 
unique "function -cell" design principles. 

2) Preventative sensing of trouble, by tiny 
indicators and test points super -easy to 
build in wherever needed. 

"SERVE -A -UNIT" LOCK 
Locks in or bocks off chassis 

Mwaed 

ALDEN 
BASIC CHASSIS COPea,de 

Many sixes, shapes and 
dimensional variations 

ALDEN BACK CONNECTORS 
Positioned on beck of chassis. 
Provide orderly, color 

leads 

coded, 

gli 
dedslide-in a arrangement of 

m chassis. 
Avoids rat í nest of congested 
wiring and back connecting 
thru conventional plugs. 

YOUR EQUIPMENT 

SENSING ELEMENTS TO FORSEE, LOCATE TROUBLE % / 
MINIATURE 
PAN -i -LITE 

MINIATURE 
TEST JACK 

MINIATURE 
FUSE HOLDERS 

These tiny components give complete miniaturized sensing service, especially 
designed for Alden Plug-in Unit Construction, and so flexible they can be stand- 

ardized for all your equipment. See details below. Ale 

PLUG-IN 

SPARES 

LAYMAN 
MAINTAINS 

ALDEN "20" 
PLUG-IN PACKAGE 

FAMOUS 
TOP"CONNECTED 

CONTACT 
CONNECTORS 

\N\ 
ALDEN 

TARGET SCREWS 
Hove aced heed for 

n be 
ccaiWer 

driver; 
operat' d a in field. 

With bulle direction I 

ends for sure locating 
fast production. 

TUBE CAP 

CONNECTORS 

All tines, with leads ,. 
tailored to you, needs. 
We have the all arts Alden principles et mini - 
for 

um 
every possible tube m pace requirements, 

with both molded f ard connected contacts 
and insulation, - here in action g, e pat. 
meet any current or fro fee insulation with the 
aveney- economy of simplicity. 

3) 30 -second replacement of inoperative 
unite, through plug-in unit construction of 
spare elements, whether tiny packages or 
complete chassis. 

4) enti ion assured, because 

'entrained user personnel can locate trou- 
ble, make replacement, without needing 
to know exact nature of trouble. 

"20" Rack and Chassis 
Mounting Sockets 

Open 

Non -In Cterchenawble 
Shielded 

Construction 

100% molded insula- 
tion surrounds h 
lip and lead. 

CATHODE RAY 
TUBE CONNECTORS 

ALDEN UNIT CABLE 

{Quick 
sure moons of 

toting and restoring 
inlenunit circuit. 

Solder bonded for 
greet th 

.veeal 

strength 

STATIC MAGNETIC 
MEMORY 

Alden Basic Unit ready for 
adaptation to your require- 
ments for medium speed pulse 
techniques and computers 

SIMPLICITY AND ECONOMY OF MANUFACTURE - EASE OF SERVICING AND MAINTENANCE 

MINIATURE 
TERMINALS 

For simple assembly an 
Alden Terminal Cords, one. 
motion terminals, stoked 
into place; ratchet slot 
holds lead while soldering. 

HINGED CHASSIS PANEL 
Hinged front anal allows 
lalacks, t indicabo for 

nted an 
panel as another easy -to -work 
sub -assembly. 

Alden Ever -Functioning Principles enable you to get into production quicker and to save time and money in manufacture. Circuits are 

organized in "function -cells", giving easy, natural subdivision of labor. All parts are accessible and assemble with the minimum 

number of operations by standard methods of eyelet, rivet, spot weld or press fit into simple punch holes. When it comes to servicing 

in field, shop, or office, your equipment maintenance is reduced to 30 second changeovers. Basic replacement elements are small 

enough in weight and size to be shipped by parcel post for repair. 

SAVE ENGINEERING LAYOUT & PRODUCTION TIME - WHY WORK YOUR ENGINEERS ON PROBLEMS ALREADY SOLVED? 

Let your engineers concentrate on circuity and electronic design problems, which can then be carried forward by Alden Principles into ideal groupings of "function -cell" sub -assemblies to 

get "Ever -functioning" results. Component problems are already solved: utilize econo-made Alden components thought -through and integrated to supply your electronic and electrical 

equipment needs to: chassis -and -package; circuitize; connect; fasten; memorize -and -direct; sense; indicate. 

Ready-made, these components conserve design effort and eliminate procurement headaches. 

GET THE WHOLE OF THIS VITAL STORY. SEND FOR ALDEN'S "HANDBOOK OF 

ELECTRICAL -ELECTRONIC COMPONENTS-IDEAS, DESIGNS, TECHNIQUES." 

"Pan -i -Lite" Indicator Light Really 
MAKES SENSE. Why use any other? 

PAT PEND. 

Bulb end Las ors 1 

pc. instantly, reelable 
able with breakable 
spore. 

Quickly replete 
bulb from front 

panel. 

1L'!. 

ALDEN TERMINAL 
MOUNTING CARD 

]48 

7a 

ib 
The panel lights you've used - were 
bulbs easy to replace? Were spares dur- 
able and always on hand? Did the user 
have to call a service man to replace a 

light? Was it hard to find panel room 
to build in the light you wanted? Did 
your equipment look like a Christmas 

,yam 
tree, with a confusing glare of lights? 

Irsrl At last - here's a Pan -i -Lite so well 
thought out you need never use any other. 
You know a dead light means danger. 
Pan-i-Lite's 1 -piece bulb -and -lens is so 
easily replaceable, it's never neglected. 
Spares are unbreakable, easily kept in kit, 
vest pocket, or taped right in a recess of 

equipment. Instantly replaceable. Glow like a red hot poker, yet 
never with glare that gives false signal. Tiny Pan -i -Lites punch into 
a .348" drill hole, take about th" behind panel, mount on centers 
-44" apart, allowing 729 Lites per sq. ft. of panel. 

Now you can use indicator lights wherever needed. Avoid hazard of 
dead light, because bulb replacement instant, easy, by anyone. 
For ALL indicator needs, standardize on Pan -i -Lite, the light that 
really makes sense! 

Send for Samples of 3 Pan -i -Lites with 4 brilliant color replace- 

ment bulbs. Laboratory Work Kit No. 33, price $6.00. 

Get instant voltage checks from 
front of your equipment panel . . . 

ALDEN MINIATURE TEST POINT JACK 

FITS ANYWHERE 
TAKES UP TO 8.000 V. 

25 32 BEHIND PANEL 

25- p11 1" 
32 ! 32 

257- 
pIw 

T- 
For a front panel test point of any 

critical voltage in your equipment, use 

this Alden Miniature insulated lack. 

Standard on major Govt. contracts and equipments. Soldered in 

"nothing flat", it takes very little space, can be located in any acces- 

sible place-all you need is a '/a" hole, yet stands up to 8,000V. 

breakdown lesi. 

Special punch press beryllium copper contact - retains live action 

over thousands of insertions - has generous solder tab with wire 

hole for rapid, fool -proof soldering. 

insulation: available with phenolic insulation for low water absorp- 

tion, high heat resistance and excellent aging characteristics, in red, 

black, brown (MIL -P -MA) and blue, green, tan colors. Also avail- 

able with nylon insulation in brilliant black, red, white, orange, blue, 

yellow colors. 

Send for Lab Work Kit No. 9 containing 27 Jacks and 

1 Test Prod. $5.00. 

. . . 1 JACK TO 

STANDARDIZE ON 

"Fuselite" spots blown fuses 
instantly - follows U. S. Govt. 
Miniaturization principles 

Build ultra -modern convenience and control into your equip- 
ment with fused circuits monitored by Alden "Fuselites". 
Thumb -and -finger replacement of fuses from front of panel. 
"Fuselite's" minimum space requirements, ease of assembly, 
low cost make it practical to have indicatoring fuse holders in 

all circuits - a convenience your users need. 

FUSE BLOWS, LITE GLOWS 

?I 

FUSELITE-440.4/7FH 
220V, 110V, 28V Circuits 

SAFETY TYPE 
4a0FH Salety Type 
with coin -slotted 
fuse post had. 

THUMB -AND -FINGER 
FUSE REPLACEMENT 

"1). IMAM/ CONTACTS 

EJECTOR 

INTERNAL SPLIT SPRING 
FERRULE p a 

E prevents pusha. lasa 
exc proa- ut 

n ºlass 
fusa bodies. 

ou. ititoes 

Mounts with standard production tools. Rivets or spot welds to 
panel. 1 13/32" behind panel. Generous solder tabs. 

Send for Laboratory Kit No. 32, giving your model shop a 

comprehensive assortment of fuseholders and fuses to help 
solve almost ell your rninieeeee fusing problems. $10.00 

'te 
NA -ALO ,,,i 

OTHER KITS Kit #4 Alden "20" Plug-in Packages _ _ $10.00 Kit #26 Basic Terminal Staking Tools 

TO SEND FOR: 
Kit #24 Alden Basic Chassis $36.50 Kit #8 Target & Cap Captive Screws 

Kit #25 Terminal Card Mtg. System $11.50 Kit #29 Color Coded Back Connectors $ 440 

(15.00 'Prices shown are for sample kits only - 
5 2'00 For production runs send us your schedule. 

ALDEN PRODUCTS COMPANY 127 North Main Street, Brockton, Mass. 
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The tinned leads of Bradley - 
units are differentially tem- 
pered. This graduated softness 
of leads near the body of the 
resistor prevents sharp bends 
and damage to the resistor. 

STRONG INSULATING SHELL 

The resistor element of all 
Bradleyunits is encased in a 

strong plastic shell, which in- 
sulates the resistor complete- 
ly. Hence, these units can be 
closely grouped with safety. 

STANDARD R.T.M.A. CODING 

Bradleyunits are made in all 
standard R.T.M.A. values from 
10 ohms to 22 megohms in 1/2 

and 2 watt sizes, and from 2.7 
ohms to 22 megohms in 1 watt 
size. Standard color coding. 

The leads of all Bradleyunits 
are enlarged at the resistor 
end to produce a conical sec- 

tion. Ample contact and great- 
er mechanical strength are 
thereby obtained. 

ACCURATE RESISTANCE VALUES 

For stability and permanence, 
Bradleyunits are rated at 70 C 

. . . not 40 C. Available in 
three tolerances-plus or minus 
5%, 10%, or 20%. They with- 
stand heat, cold, and moisture. 

04k z4c1Q, for ALLEN -BRADLEY RESISTOR QUALITY 

A.... 
r...... 

Bradleyunits are solid molded resistors with high me- 
chanical strength. Due to the plastic shell in which they 
are encased, they need no wax impregnation to pass salt 
water immersion tests. 

Bradleyunits are small in size . . . but super in quality 
performance demanded by electronic engineers. Under 

Allen-Bradley Co., 110 West 

continuous full load for 1000 hours, the resistance change 
is less than 5 per cent. 

They are packed in honeycomb cartons that keep the 
leads straight and avoid tangling of the resistors during 
assembling operations. 

Let us send you a complete Allen-Bradley resistor chart. 

Greenfield Ave., Milwaukee 4, Wis. 

ALLEN -BRADLEY 
FIXED & ADJUSTABLE RADIÓ RESISTORS 

Sold exclusively to manufacturers 
A L I T V 

of radio and electronic equipment 
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2 WALDES TRUARC TRIANGULAR RETAINERS REPLACE NUTS... 

CUT MATERIAL AND ASSEMBLY COSTS 52% 

OLD WAY-Tie rod for thermal tubes required threading at both ends, 
a ¡am nut at top, a drilled and tapped cast iron tube -rest at bottom. 
Assembly was slow, costly. 

When the Grinnell Co., Providence, R. I. redesigned their 
Thermolier Unit Heater to include Waldes Truarc Retaining 
Rings, they were able to cut down on scarce raw material... 
eliminate the many machine operations entailed in nut fasten- 
ing-for a savings of 261/2¢ per unit! Truarc Triangular Retain- 
ers are self-locking...have unusually high thrust capacity... 
can be applied at high speed by unskilled labor. 

Re -design with precision engineered Truarc Rings and you 
too will cut costs. Wherever you use machined shoulders, bolts, 
snap rings, cotter pins, there's a Waldes Truarc Retaining 
Ring designed to hold parts together better, with a never - 
failing grip. Quick, easy to assemble and disassemble. 

Find out what Truarc Rings can do for you. Send your 
blueprints to Waldes Truarc engineers for individual attention, 
without obligation. 

NEW WAY-Truarc Retainers (triangular type) simply push into position 
at both ends of rod...hold securely without grooves, threads, or nuts. 
Assembly is inexpensive, speedy! 

WALDES TRUARC RINGS MADE THESE 
SAVINGS POSSIBLE... 

OLD WAY 
Parts: Cost Per Unit 

tube rest, threaded 

NEW WAY 
Parts: Cost Per Unit 

plain rod, 
rod, jam nut $.306 2 Truarc Rings $.060 

Assembly .202 Assembly .183 

$.508 $.243 

TOTAL SAVINGS PER UNIT WITH TRUARC RINGS $265 

For precision internal grooving and undercutting...Waldes Grooving Tool. 

SEND FOR NEW BULLETINS 

WALDES 

TillARE 
REG. U. S. PAT. OFF. 

RETAINING RINGS 
WALDES KOHINOOR, INC., LONG ISLAND CITY 1, NEW YORK 
WALDES TRUARC RETAINING RINGS AND PLIERS ARE PROTECTED 0T ONE OR MORE OF THE FOLLOWING 

2.441.046: 2.455.165; 
PATENTS PENDING. 

U. S. PATENTS: 2.302.947: 2.202.940: 2.416.952: 2.429.921: 2.420.241: 2.439.705: 
2.402.200: 2.402.202: 2.407.002: 2.407.003: 2.491.206: 2.509.001 AND OTHER 

Waldes Kohinoor, Inc., 47.16 Austel Place, L. I. C. 1, N. Y. 

Please send engineering specifications and data on Waldes 
Truarc Retaining Ring types checked below. E-094 

Bulletin #5 Self-locking ring types 
Bulletin #6 Ring types for taking up end -play 
Bulletin *7 Ring types for radial assembly 
Bulletin 4t8 Basic type rings 
Send me information about the Waldes Grooving Tool. 

Name 

Title 

Company 

Business Address 

City Zone State 

1 

5678J L 
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It -take a 

of Copper 

to make. a Lot of Chetnìr4k! 

These photographs show a lot of copper bus bar in a 
new plant of a great chemical company, whose name 
and location cannot be disclosed. The copper carries 
heavy currents to electro -chemical equipment for the 
production of valuable products used in national defense 
and in industry. Revere furnished 325,000 pounds of 
bus bar for this service, the bar going into substations, 
rectifier stations, and cell houses. In addition, at the 
time of installation the Revere Technical Advisory 
Service collaborated with the customer in working out 
some difficult details in the design of switches. If you 
need electrical conductors, remember that copper has 
the highest electrical conductivity of all the commercial 
metals, that Revere makes bus bar, and that the Revere 

Technical Advisory Service is always ready to work with 
you on any problem concerning copper and its alloys 
or aluminum alloys. Call the nearest Revere Sales Office. 

REI/ERE 
COPPER AND BRASS INCORPORATED 

Founded by Paul Revere in 1801 
230 Park Avenue, New York 17, N. Y. 

Mills: Baltimore, Md.; Chicago and Clinton, Ill.; Detroit, Mich.; 
Los Angeles and Riverside, Calif.; New Bedford, Mass.; Rome, N. Y.- 

Sales Offices in Principal Cities, Distributors Everywhere 

SEE REVERE'S "MEET THE PRESS" ON NBC TELEVISION EVERY SUNDAY 
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For Industrial Electronic Designers 

A NEW WAY TO GET 

GREATER CIRCUIT RELIABILITY! 

Now, when designing equipment, you can 
freely specify 5 -Star Tubes knowing they 

will be available in quantities when you need 
them. Greatly expanded G -E output offers 
you ... for the first time ... an assured 
supply of these famous types that are designed 
and built for highest reliability. 

Take advantage of 5 -Star availability, to 
develop new electronic circuits that excel in 
their dependable performance ... in freedom 
from tube replacements ... in lower 
maintenance needs. 

Gain the benefits of 
Buyer preference because your equipment 
is more dependable. 
Lower designing costs! 5 -Star Tubes come 
to you uniformly predictable in performance. 
Lower manufacturing costs in your plant! 
Fewer rejects from tube causes mean 
fewer units to be reworked. 
Lower warranty -servicing costs on your 
equipment in users' hands. 

Prompt study of G -E 5 -Star advantages will 
strengthen your competitive position and 
point the way to important savings. Ask for 
the facts ... by return mail, or visit from a 

G -E tube engineer! General Electric Company, 
Tube Department, Schenectady 5, N. Y. 

1 -a 

Booklet ETD -548 contains a cross-reference, 
table of ratings and characteristics for ap- 
plication use when substituting 5 -Star Tubes 
for standard types. Wire or write for it! 

PROTO 

riar 

When designing new circuits, most of your tube needs can be met with high -reliability 

5 -Star types now in production...as the prototype -vs. -5 -Star list below demonstrates. 

STANDARD TYPES REPLACE WITH THESE 5 -STAR TYPES 

2C51 01-5670- h -f medium -mu twin triode. 

2D21 GL -5727- thyratron. 

5Y3 -GT GL -6087- full -wave rectifier. 

6AK5 GL -5654- sharp -cutoff r -f pentode. 

6AL5 GL-5726-twin diode. 

6AQ5 GL-6005-beam power amplifier. 

6AS6 GL-5725-dual-control sharp -cutoff r -f pentode. 

6AU6 GL-6136-sharp-cutoff pentode. 

6BA6 01-5749-remote-cutoff r -f pentode. 

6BE6 GL-5750-pentagrid 'converter. 

6C4 GL-6135-medium-mu triode. 

6SK7 01-6137-remote-cutoff r -f pentode. 

12AT7 GL-6201-high-Gm medium -mu twin triode. 

..0 
mee 

12AU7 GL-5814-medium-mu twin triode. 

12AX7 GL-5751-high-mu twin triode. 

12AY7 GL-6072-low-noise medium -mu twin triode. 

GL-5686-beam power amplifier. 

GENERAL ELECTRIC 
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eL(,te for your copy of Hermetic's 
new 32 -page brochure, the most 
complete and informative pres- 
entation ever made on hermetic 
seals. 

For EVACUATING 

Or GAS FILLING 

EN N! VILE 

Series 900 Multi -Terminal Header is made 
with a central exhaust tube through which a 
relay enclosure may be exhausted without 
the need for additional holes in the can or 
cover. The complete assembly can then be 
filled with inert gas, such as helium or dry 
nitrog n. The exhaust tubing is soft -annealed, 
thin- ailed and hot tin dipped to facilitate 

hing off and sealing. 

On the bottom side of the header, the tub- 
ing is flush with the ceramic, thus allowing 
maximum space inside the can. The length 
of the tubing extending through the top may 
be increased to meet specific requirements. 

Ceramic -Metal, Multi -Terminal Headers with 
exhaust tubulations are also available in 
Hermetic Seal's 800 Series, 750 Series and 
600 Series. 

For your requirements in hermetic seals, for 
information and help in planning a product, 
consult the one and only dependable source 
for quality seals and be right every time. 

pi 

FIRST 8 FOREMOST IN MINIATURIZATION 

31 SOUTH SIXTH STREET, NEWARK 7, NEW JERSEY 
' 
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manufacturers y matter of a year or two until all FULLwere doing the same thing ...providing RANGEc coverage. 
Today, we have a similar problem facing the industry, 

The FCC has indicated that the frequency range from 470 
megacycles to 890 megacycles (UHF) will be 
shortly for about seventy new Television of course, opened 

in addition to the t 
Channela. These, VHF. This allocation will 

twelve now available for Television stations to 
allow several thousand 

States. 
Is the Televisioni industry o 

operate all over themore United 
challenge 

honestly and courageously'gomg to face 
design andm- ufacture Television sets s that 

going 
he 

to 
man- 

ufacture 
the years to co AMERICAN PUBLIC -- Frequency when itn ants 

tan get FuLt RANGE Ultra High Or, is the industry going to temporize . oppor- 
tunistic ... and insinuate it has the answer to UHF through 
single channel strips? . sing a UHFehanne?l herein, each time the set owner service of a VHFstrip in his tuner he loses the channel! possible Is the industry going 

UHF 
up to its responsibility and 

provide for FULL 
Or, is it going to try to 

some of the 
fool 

time,seat 
e of 

the ha people 
all of the time and all the people Y can't fool all the people all the time." 

In the early-ABRAHAM LINCOLN 

even the days of commercial Television (1946-47) major manufacturers of receivers thought that a 
7 to 9 channel tuner was sufficient to take care of reception 
in any area. They maintained the distributors and dealers 

could easilretune or change strips to suit their own n 
We believed then that since 13 channels were avai 

for Television, tuners should be designed and built t 
the FULL RANGE of Television frequencies. We built 
tuners then-as we are building now-to take c 

channels. It was onl a 

REMEMBER THISAD? 

Let's be HONEST with the 
IT American Public 

and ourselves ab 

This message to the industry appeared in Trade Magazines 
a year ago. 

And, the Tarzian Tuner for full range coverage was dem- 
onstrated at Bridgeport early in October, 1951. 

Read the ad again, won't you, in the light of present-day 
circumstances. 

Don't you agree that the full band-all channel-approach 
is the ONLY logical, and HONEST, approach to UHF. 

A message from 
Sarkes Tarzian, president of Sarkes Torzinn Inc the largest producer 

of switch -type tuners. 

Tr,mmero 

STATIONS 
OWNea ANI) 

(50E0 
WATTS OPERATE¢ 

Sefeerwn 

eecfrqe+r Corbode.p;l°nd 
Itereír;nº TuAe. ANDrTv 

I CNANNEt lot 
IN BLOOMINGTON 

avoid immediate engineering and manufacturing problems 
(which it must eventually face) by just providing LIMITED 
RANGE receivers now ... letting the public distributors 
and dealers "hold the bag" in the future? We believe the logical-and honest-approach 

to tuners now n 
Wproblem is to design and produce VHF 

have addedw to them at 

that 
and at nominal cost-ma Channel)y a later date FULL RANGE (70 coverage whenever the customer wants 

UHF service. 
We have such a VHF Tuner available now to the in- 

dustry. It's the Tarzian TT76. Cost of this tuner 
eeds. manufacturer is table about the same as that for dhe regular 

the VHF Tuners in general use now. However, g o use TT16 Tuner the manufacturer can honest) 
only tomer that the set is designed 

by using the 
of ºi! ice geed fo p Y show his cus- Cost-wise, the LL RANGE UHF Serv- TTI6-which includes this added featureacturer 

is 

-costs 
because the than regular VHF Tuners. We estimate that the additional 

cost to the set ownermore 
beo less than cofor FULL RANGE UHF Service will p1ecemeal. 

of adding 2 or 3 channel strips 
The manufacturer, 

by adopting this policy ofproducing sets which now-or later-can have incorporated 
FULL 

RANGE UHF Service, enjoys these advantages: 1-He has a distinct competitive advantage over other only partial UHF. 

manufacturers who do not follow this plan and can offer 2-He eliminates future problems and headaches for 
himself; his distributors, and the dealers by giving 
buyer FULL RANGE Service once and for 3-He contributes his efforts towards 

the 
all. 

Television on a sound basis. B 
placing 

what he 
rightfully ex y givingthe UHF 

.fdds 
expects, he gains the confidence ce of his ec customer prestige and value to his product, and his own 

name on that product. 
So, let's be honest with the AMERICAN PUBLIC 

and 
SELVES about UHF, and provide for FULL Service NOW. 

OUR - 
RANGE UHF 

Sarkes Tarzian, Inc, TUNER DIVISION 
Bloomington, 

Indiana 
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Westinghouse Instruments 

to measure current? 

www.americanradiohistory.com



Product Engineers 
The wide variety of Westinghouse Instruments helps you to realize primary design 
objectives-to make your product look better, perform better, sell better. For any 

application there's extra design freedom in the unusual diversity in size, types of 
mounting, accuracy and styling ... the almost unlimited variety of ratings and style 
combinations. And the performance of all Westinghouse Instruments meets ASA 

Standards. 

Production Chiefs 
Proper instrumentation of production machines, processes or power supply can help 
you to attain more production, closer quality control or lower production costs. 
Whether your needs involve measurement of amperes, volts, watts, vars, power 
factor, frequency or synchronism, there's a Westinghouse Instrument for the job. 
The line also includes many types to measure position, time, temperature and speed. 
And Westinghouse Instrument Application Engineers are ready to assist you in 
applying them most effectively. 

Purchasing Agents 
In the full line of Westinghouse Instruments, you have a complete source of supply 
-one responsibility-for all of your electrical measurement needs. Moreover, West- 

inghouse offers you faster service because all designs are keyed to chassis stocking 
and assembly procedures. 

Benefit this way ! 

Here's an example. A leading pipeline company, in a radical departure from con- 
ventional pipeline instrumentation, is using Westinghouse Electrical Measuring 
Instruments in pumping stations for pressure and flow indications at various points 
on the system. The result: More efficient control without fire hazard; greater accuracy; 
substantially less maintenance-a big, long-range saving! So if you design a product, 
produce it, or buy for it ... specify Westinghouse Electrical Measuring Instruments! 

J-40420 

The extensive coverage of Westinghouse 
current -measuring Instruments is further 
emphasized by the fact that there are 32 
different instruments lust to measure 
microamps. 
For complete information about all West- 
inghouse Electrical Measuring Instru- 
ments, write for Booklet B-4696. Address: 
Westinghouse Electric Corporation, P. 0. 
Box 868, Pittsburgh 30, Pennsylvania. 

YOU CAN BE SURE... IF IT15 

Westinghouse 

INSTRUMENTS 
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TYPE 252, JAN -R-19, Type RA20 

2 watt, 117/64" 
diameter variable 
wirewound 
resistor. Also 
available with 
other special 
military features 
not covered by 
JAN -R-19. 
Attached Switch 
can be supplied. 

Resistance 

50±10% 
100±10% 
250±10% 
500±10% 
1000±10% 
1500±10% 
2500±10% 
5000±10% 
10,000±10% 

1A20. JAN Shaft Type SD RA20 High Torque, JAN Shaft Type SD 
.-:TS Part JAN -R-19 TYPE CTS Part JAN -R-19 TYPE 
88079 RA20A1SD500AK X3496 RA20A2SD500AK 
W6929 RA20AISDIO1AK L9388 RA20A2SDIO1AK 
X3497 RA20A1SD251AK M9879 RA20A2SD251AK 
W6931 RA20A1SD501AK X3498 RA20A2SD501AK 
W6932 RA20AISD102AK X3499 RA20A2SDIO2AK 
W6933 RA20A1SD152AK M9809 RA20A2SD152AK 
W6934 RA20A1SD252AK L9103 RA20A2SD252AK 
W6935 RA20A1SD502AK L9104 RA20A2SD502A K 

W6936 RA20A1SDIO3AK H8979 RA20A2SD103AK 

TYPE 25, JAN -R-19, Type RA30 (May also be used as Type RA25) 

4 watt, 117/32" 
diameter variable 
wirewound 
resistor. Also 
available with 
other special 
military features 
not covered by 
JAN -R-19. 
Attached Switch 
can be supplied. 

...... JAN . ,,,e: I ypc SU HAM) High Torque, JAN Shaft Type SD 
Resistance CTS Part JAN -R-19 TYPE CTS Part JAN -R-19 TYPE 

50±10% X3502 RA30A1SD500AK W2837 RA30A2SD500AK 
100±10% X3503 RA30A1SD101AK X3504 RA30A2SD101AK 
250±10% X3505 RA30A1SD251AK X3506 RA30A2SD251AK 
500±10% X3507 RA30A1SD501AK M7566 RA30A2SD501AK 
1000±10% X3508 RA30AISDI02AK S2444 RA30A2SDI02AK 
1500±10% X3509 RA30A1SD152AK X3510 RA30A2SD152AK 
2500±10% X3511 RA30A1SD252AK S2736 RA30A2SD252AK 
5000±10% Q1409 RA30A1SD502AK X3512 RA30A2SD502AK 
10,000±10% X3513 RA30A1SD103AK R1561 RA30A2SD103AK 
15,000±10% X3514 RA30A1SD153AK L9107 RA30A2SD153AK 

Immediate delivery from stock 
JAN -R-94 AND JAN -R-19 TYPE MILITARY VARIABLE RESISTORS 

Preference given to orders carrying military contract 
number and DO rating. Other JAN items or special 
items with or without associated switches can be 
fabricated to your specifications. Please give complete 
details on your requirements including electrical 
and mechanical specifications. 
UNPRECEDENTED PERFORMANCE CHARACTERISTICS 
Designed for use in military equipment subject to 
extreme temperature and humidity ranges including 
jet and other planes, guided missiles, tanks, ships 
and submarines, telemetering, microwave, portable 
or mobile equipment and all other military 
communications. 
For further information, write for Stock Sheet No. 162 

NEW 38 -PAGE ILLUSTRATED CATALOG-Describes 
Electrical and Mechanical characteristics, 
Special Features and Constructions of a complete 
line of variable resistors for military and 
civilian use. Includes dimensional drawings of 
each resistor. Write today for your copy. 

SHAFT TYPES 

AVAILABLE 

ON STOCK CONTROLS 

REPRESENTATIVES 
Henry E. Sanders 

John B. McClatchy Bldg. 
69th & Market SL 

Upper Darby, Penna. 
Phone: Flanders 2-4420 

cprriaI' 

W. S. Harmon Company 
1638 So. La Cienega Blvd. 

Los Angeles 35, Calif. 
Phone: Bradshaw 2-3321 

John A. Green Co. 
6815 Oriole Drive 

Dallas 9, Texas 

types 
IN CANADA 
C. C. Meredith & Co. 
Streetsville, Ontario 

SOUTH AMERICA 
Jose Luis Pontet 
Buenos Aires, Argentina 
Montevideo, Uruguay 

Rio de Janeiro, Brazil 
Sao Paulo, Brazil 

OTHER EXPORT 
Sylvan Ginsburg 
8 West 40th Street 
New York 18, N. Y. 

CHICAGO TELEPHONE SUPPLY 

production of variable resistors 

FOUNDED 1896 ELKHART. INDIANA 

CTS SHAFT TYPE LT -2 
LOCK/NG BUSH/NG 

Ipp 
/25". oa/ ' 

IIIIIIICIBOOf,I' SCREW DR/VER III I]I101180iI SLOT 
.040 003 W/DE X 

I 3 ̀ 
4'44 ±.0/o ' DEEP ç -3íP - NEF -,Z THD 

2 
MOUNT/NG HARDWAREg ASSEMBLED 

MOUNT/NG NU_T 9 HFX a 32 
LOCK NUT d HEX a d 
LOCK WASHER M/9/4A 

MOUNT/NG HARDWARE ASSEMBLED 
MOUNTING NUT ß HEX. X z 
LOCK WASHER a'/9/4A 
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CTS Part 
TYPE 65 

Resistance 
CTS Part 
CTS Shaft Type RE 

Locking Bushing 
CTS Shaft Type LT -2 watt 70° C, %" 

250±10% X3516 X3530 diameter 
500+10% X3517 X3531 miniaturized 

variable 1000+10% X3518 X3532 
2500+10% X3519 X3533 composition 
5000+10% 
10,000+10% 

X3520 
X3521 

X3534 
X3535 

resistor. 
25,000+10% X3522 X3536 
50,000+10% X3523 X3537 
100,000+10% X3524 X3538 
250,000+10% X3525 X3539 
500,000±10% X3526 X3540 
1 Meg±20% X3527 X3541 
2.5 Meg±25% X3528 X3542 

Resistance 

JAN -R-94 
TYPE RV4 
JAN Shaft Type SD 

JAN -R-94 
TYPE RV4 
JAN Shaft Type RJ 

100+10% RV4ATSD1OIA RV4ATR110:A 
250+10% RV4ATSD251A RV4ATRJ25!A 
500+10% RV4ATSD501A RV4ATR1501A 
1000+10% RV4ATSDIO2A RV4ATR1102A 
2500+10% RV4ATSD252A RV4ATR1252A 
5000+10% RV4ATSD502A RV4ATRJ502A 
10,000 ±10% RV4ATSD103A RV4ATRJ103A 
25,000+10% RV4ATSD253A RV4ATRJ253A 
50,000+10% RV4ATSD503A RV4ATRJ503A 
100,000+10% RV4ATSDIO4A RV4ATRi1044 
250,000+10% RV4ATSD254A RV4ATRJ254 4 

500,000+10% RV4ATSD504A RV4ATR15044 
1 Meg±20% RV4ATSDIO5B RV4ATRJ1053 
2.5 Meg±20% RV4ATSD255B RV4ATRJ255B 
5 Meg±20% RV4ATSD505B RV4ATRJ505B 

RV2, JAN Shaft Type SD 
CTS Part 
Non -JAN Locking Bushing 

CTS Part JAN -R-94 TYPE CTS Shaft Type LT -I 
100±10% A5876 RV2ATSD101A A5922 
250±10% A5877 RV2ATSD25IA A5923 
500+10% A5878 RV2ATSD501A A5924 
1000+10% A5879 RV2ATSDIO2A A5925 
2500+10% A5880 RV2ATSD252A A5926 
5000+10% A5881 RV2ATSD502A A5927 
10,000+10% A5882 RV2ATSDIO3A A5928 
25,000+10% A5883 RV2ATSD253A A5929 
50,000+10% A5884 RV2ATSD503A A5930 
100,000+10% A5885 RV2ATSD104A A5931 
250,000±10% A5886 RV2ATSD254A A5932 
500,000±10% A5887 RV2ATSD504A A5933 
1 Meg±20% A5888 RV2ATSDIO5B A5934 
2.5 Meg±20% A5889 RV2ATSD255B A5935 

RV3, JAN Shaft Type SD 

CTS Part lAN-R-94 TYPE 

100±10% A5861 RV3ATSDIOIA 
250+10% A5862 RV3ATSD251A 
500+10% A5863 RV3ATSD501A 
1000+10% A5864 RV3ATSD102A 
2500+10% A5865 RV3ATSD252A 
5000+10% A5866 RV3ATSD502A 
10,000+10% A5867 RV3ATSD103A 
25,000+10% A5868 RV3ATSD253A 
50,000+10% A5869 RV3ATS0503A 
100,000+10% A5870 RV3ATSD104A 
250,000+10% A5871 RV3ATSD254A 
500,000+10% A5872 RV3ATSD504A 
1 Meg±20% A5873 RV3ATSD105B 
2.5 Meg±20% A5874 RV3ATSD255B 
5 Meg ±20% A5875 RV3ATSD505B 

TYPE 95, JAN -R94, Type RV4 

CTS Part 
Non -JAN Locking Bushing 
CTS Shaft Type LT -1 

W3160 
W3161 
W3162 
W3166 
W3163 
W3164 
W3167 
W3168 
W3169 
W3170 
W3171 
W3172 
W3173 
W3165 
W3159 

2 watt 70°C, 11/8" 
diameter variable 

composition 
resistor. Also 

available with 
other special 

military features 
not covered by 

JAN -R-94. 
Attached Switch 
can be supplied. 

TYPE 45, JAN -R-94, Type RV2 

VI watt, 15/16'i 
diameter variable 

composition 
resistor. Also 

available with 
other special 

military features 
not covered by 

JAN -R-94. 
Attached Switch 
can be supplied. 

TYPE 35, JAN -R-94, Type RV3 

CTSPart 
No Non -JAN Locking Bushing 
CTS Shaft Type LT -1 

A5907 
A5908 
A5909 
A5910 
A5911 
A5912 
A5913 
A5914 
A5915 
A5916 
A5917 
A5918 
A5919 
A5920 
A5921 

watt, 11/8" 
diameter variable 

composition 
resistor. Also 

available with 
other special 

military features 
not covered by 

JAN -R-94. 
Attached Switch 
can be supplied. 

JAN SHAFT TYPE SD 

eso - t00, 

IIIJuuuuuu, 
3 é 32P- NEE 1 TND. ~ P 

SCREW DP/VER 
SLOT 

.047"±005 WIDE - 

.063..'.óóó DEEP 

MOUNT/NG. HARDWARE ASSEMBLED 
MOUNT/NG NUT e HEX. X jz 
LOCK WASHER '/920A 

IF 
JAN SHAFT TYPE RJ CTS SHAFT TYPE LT-I 

LOCK/NG BUSH/NG 

250"too- 

iúúúii 
1IIiú t oa 

MOUNTING HARDWARE ASSEMBLED 
MOUNT/NG NUT 2 -HEX. x f1 
LOCK WASHER #/,920A 

-SCREW DR/VER 
SLOT 

047"±005" WIDE x 
óóa.: DEEP 

1-21 -32P -NEF-2 THO 

S -B MOUNTING HARDWARE ASSEMBLE 
MOUNT/NG NUT 6 HEX x 

LOCK NUT ,2 HEX.' 
LOCX W,4SHER '/920A 
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Ço«&de dede 

Brown Electronic Components 

Brown Converters are precision, 
vibrator -type converters for use 
with any system requiring the con- 
version of low power direct voltage 
signals of the order of 100 micro- 
volts to 60 or 400 cycle alternating 
voltages. 

The Brown 60 Cycle Balancing 
Motor combines reversibility and 
low inertia ... is designed to have 
a tapered curve of speed versus 
voltage and, at the same time, to 
maintain high torque at low speeds. 

The ElectroniK Amplifier is a 
precise, rugged and reliable "con- 
tinuous balance" system which is 
rapidly becoming the heart of a 
host of devices and apparatus re- 
quiring automatic zeroing or 
standardizing. 

- .. in research, testing and other applications 
Great numbers of these special Brown Elec- 
tronic Components are daily playing a vital role 
in the efficient and effective performance of 
a variety of servos. Just like the thousands 
of modifications of the ElectroniK Potenti- 
ometer which are serving in extensive pro- 
grams of scientific research and development 
. . . the qualities of these components are 
recognized and valued not only in the lab- 
oratory but also by a growing list of manufac- 

turers of highly sensitive research equipment. 

Your own development program may benefit 
from such specialized instrumentation and tools 
for research. Our local engineering representa- 
tive is qualified to discuss your requirements .. . 

and he is as near as your phone. 

MINNEAPOLIS -HONEYWELL REGULATOR CO., 
Industrial Division, 4428 Wayne Ave., Phila- 
delphia 44, Pa. 

:i -i 
MINNEAPOLIS oneywe 

BROWN INSTRUMENTS o.H 

%Nlf emttuet 1G e jeoreatce Data 
Write for Data Sheets No. 10.20-1, 10.20-2, and 10.20.3... and for Bulletin 15-14, "Instruments Accelerate Research." 
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Eimac Power Tetrodes 
1ependable 

Cconomical 

Years of dependable operation have established Eimac 

tetrodes as economical, incomparable performers. Econ- 

omical because of low driving power, long life and 

simple circuit requirements. Incomparable because of the 

many Eimac features, including high power gain, ability 

to withstand great amounts of mechanical and thermal 

shock and stability of operation. Eimac tetrodes range 

in plate dissipation ratings from 65 to 20,000 watts and 

operate over the spectrum from audio frequencies to 

the ultra high frequencies of television. Eimac tetrodes 

are used as oscillators, modulators or amplifiers by those 

who demand the ultimate in transmitter performance. 

We invite consultation concerning your 
electronic problems and needs. For 

free information about any of Eimac's 

complete line of power tetrodes write 
our application engineering department. 

EITEL-McCULLOUGH, INC. 
SAN B R U N O, CALIFORNIA 

Ex{;crt frazar F Hanse,, 301 Cl2. Sr.. S Fa,.sco. G.I í7,=-.a 

Now available for 25 cents is the Eimac 

application bulletin number eight, "The 

Care and Feeding of Power Tetrodes". 

This 28 -page booklet was written by 
vacuum tube engineers to help you 

get the most out of your tetrodes. 
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HAYDON 
AT TORRINGTON 

HEADQUARTERS FOR 

TIMING 

r 
MI .1k. 

111 .:::. 
1311.111111111111 . .Na-, , . i rrri ._ ri.i` 
III rd:i . , ./ . .., i iéíi i'.. i :5: =1s:. .. . _ ...I 

400 CYCLE, Hermetically Sealed 

ELAPSED TIME INDICATOR 
ACTUAL SIZE 

SMALL AND LIGHT ENOUGH 

FOR AIRBORNE EQUIPMENT. 

FAR EXCEEDS SPECIFICATION 

MIL -I-7793 (AER). 

TRIGGER TRIP 

TIME DELAY RELAY 
A FUNDAMENTALLY NEW APPROACH TO THE 

DESIGN OF DELAY TIMERS ... SPECIALLY DESIGNED 

FOR MILITARY USAGE ... HERMETICALLY SEALED ... 
READILY ADAPTABLE TO SPECIAL APPLICATIONS. 

1/2 SIZE 
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NEW HAYDON ELAPSED TIME INDICATOR 

OFFERS OUTSTANDING ADVANTAGES 
HAYDON* introduces with considerable pride this new 7008 Series Elapsed Time Indicator 
which offers a major advance over previously available equipment. 
Designed specifically for 400 cycle operation in airborne equipment,the barrel diameter is only 
1.525'; length 2-45/64', weight 6 oz.,power consumption less than 3 watts. Indicates in units of 
tens of hours up to 10,000 and repeats. 
This meter indicates operating time of components with specific life or servicing requirements. 
This unit offers the unusual advantages of small size, hermetic sealing and 400 cycle operation 
for such applications as electronic devices, where tubes or other components should be replaced 
at specified intervals. Running time indicators can prevent unnecessary servicing, insure timely 
maintenance that protects against failure in operation. For full particulars write for Engineering 
Bulletin No. 4. 

NEW TIME DELAY RELAYS 
for 60 and 400 cycle A.C., and D.C. 

The HAYDON 5103 trigger trip Time Delay Relay is designed so that the synchronous motor 
performs its true function as a time standard. Switching work is accomplished by a relay coil, 
which, when energized, cocks the load switch for release at the end of the delay time. Hair 
trigger release point assures snap action. The time cycle is necessarily completed before the 
motor is de -energized, since an inherent safety factor is provided in control of the motor by a 

separate switch, which is opened only after closure of the load circuit. Reset is fast and positive, 
upon release of the relay, due to low friction and inertia in the single moving element. Since the 
controlled switch is independent of the operating circuit, various A.C. and D.C:. voltages and 
various frequencies can be handled, both in the line circuit and in the controlled load. Engineer- 
ing Bulletin No. 3 contains complete data, write for it. 

HAYDON TIMING MOTORS and TIMING DEVICES 

HAYDON specializes in the manufacture of timing components for standard applications and 

also in the design and mass production of custom -engineered timers for volume applications. 

The basic element of all HAYDON timers is our own rugged industrial motor. 

This means that HAYDON timing devices can be depended upon to give long, quiet operation. 

They are small and compact and offer designers unusual latitude in that they may be mounted 

and will operate in any position. For military applications various motors are available either 

separately or in many types of timers; HAYDON engineers will be pleased to review your 

requirements and specifications. Write for literature you need. 

HAYDON Manufacturing Company, Inc. 
Subsidiary of GENERAL TIME CORPORATION 

2433 ELM STREET, TORRINGTON, CONNECTICUT 

"eft', , 13Z44, --Th 

No. 3 

6B 1XG ,6 

r,....,_ 

TRADEMARK. REG. U.S. PAT. OFF. 
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A High 

VACUUM 

FURNACE 
for the 

ELECTRONIC 

INDUSTRY 
For Producing: 

Germanium Silicon 
Degassed Tube Parts 
Vacuum melted tube materials 
A versatile and valuable 
production tool. 

For Research 
and Development: 

Complete flexibility for almost 
any purpose. 

There is now available a single furnace 

that does away with the need to pur- 

chase equipment for each phase of your 
high -vacuum, high -temperature work. 
Because of its modest price, it will fall 

within the budget of most laboratories. 

With this new furnace you can melt 

and solidify - melt and pour - add to 

the melt - stir - look into the hot 
zone - measure hot zone temperatures - introduce controlled atmospheres - degas - heat treat. It's a complete, 
versatile unit, capable of handling the 

widest variety of metallurgical research 

work. Write today. 

FEATURES - 
Ultimate vacuum of less than 
5 x 10-5 mm. Hg. 

Heating element temperatures 
up to 2000° C. 

Temperature controllable 
within ± 5° C. 

Hot zone reaches temperature 
within one minute. 

No refractories used in 
hot zone. 

INDUSTRIAL RESEARCH PROCESS 
DEVELOPMENT HIGH VACUUM 
ENGINEERING AND EOUIPMENT 

4" purifying type diffusion 
pump insures high capacity 
for out -gassing. 

Utilizes single turn low voltage 
resistance element of tungsten. 

Integral power supply. 

Either manual or automatic 
temperature control or both. 

.....-------.5.,- 

, ., ,:__ 
METALLURGY DEHYDRATION ' M° -e= DISTILLATION 
COATING APPLIED PHYSICS 

\ational research Corporation 
EQUIPMENT DIVISION 

Seventy Memorial Drive, Cambridge, Massachusetts 
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SELECTROL required a switch with 

As we ter level variations ]re signaled, 
these mercure swi.rher ar< operated by the sevolvL+c, discs. 

Seven Honeywell Mercury Switches pro- 
vide selective operation of this SELECTROL 
pump programming control. Steel tape 
(right) leads from tank floats to signal 
water lever. Changes in,woter level cause 
switches to open or shut off pumps. 

Segments on this disc are adjustable to 
permit switch to operate and start 

or stop pump at predetermined levels. 

M1C 
MAKERS OF PRECISION SWITCHES 

FREEPORT, ILLINOIS 

...FOUND THEM ALL IN 

HONEYWELL MERCURY SWITCHES 

When engineers of the Automatic Control Company, 
St. Paul makers of equipment for liquid level and pres- 
sure control, designed their SELECTROL automatic 
pump controls for sewage disposal plants and water 
works, they required switches with five vital character- 
istics. These switches must be- 

O Highly resistant to humidity © Unaffected by corrosive gases 

© Operated by low energy input 0 Capable of wide overtravel 

O Flexible in adjustment 

Honeywell Mercury Switches fully met all these re- 
quirements-and were selected for this widely used 
system of controls. The glass enclosures provide pro- 
tection from atmospheric conditions. The switch used 
in this application is operated on a maximum tilt of 5 

degrees. Unlimited overtravel is inherent in the switch 
design. 

There are over 90 designs of Honeywell Mercury 
Switches from which to select the exact switch char- 
acteristics to meet your specific problems. MICRO field 

engineers are located near you to help in the selection 
of switch characteristics, mountings, actuating link- 
ages, lead supports, terminal blocks, embedments and 
enclosures. You are invited to contact the nearest. 
MICRO branch office for complete information. 

Let a MICRO Engineer 

show you how you can 

"use Honeywell Mercury Switches 

as a principle of good design" 

A DIVISION OF 

MINNEAPOLIS -HONEYWELL REGULATOR COMPANY 

H 
xo.nwm 
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The Electric Candy Floss Machine Co. 

rA pink cotton candy machine 
rheostat must provide 

exact temperature control" 
says John G. Pettyjohn, John G. Pettyjohn Company, Knoxville, Tennessee, 

representative fo- Ward Leonard Electric Company. 

Spinning sugar into fine, fluffy foss for pink cotton 
candy requires precise heat control. Unless a high degree 
of heat is closely cont:olled, candy becomes too thick or 
too tl-in. Since these rr.achines are used at circuses, travel- 
ing carnivals, resorts, and similar places, machines must 
be ruggedly built. They must also be able to compensate 
for variance in voltage and surrounding temperature, de- 
pending upon the location. 

The Electric Candy Floss Machine Company, Nash- 
ville, Tenn., uses Ward Leonard vITRoHM plate rheostats 
in the heater circuits on the spinner heads of their new 

super deluxe candy floss machines for two reasons: 
(1) VITROHM rheostats are the only rheostats they have 
found that would stand up and give good service, 
(2) they are able to get a much better grade of candy. 

Ward Leonard rheostats are available in several mul- 
tiples of resistance values to meet various operating con- 
ditions. Special purpose rheostats requiring non-standard 
values and tapers can also be supplied. 

Our engineering department is always ready to work 
with you to design the most economical rheostat for your 
particular application. Write for Rheostat Bulletin 60A. 

WARDLEONARm 

WARD LEONARD 
ELECTRIC COMPANY 

MOUNT VERNON, NEW YORK 

R emir- E 9.4cee.ted CoTls SisocG /192 
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ERICK SCHNEIDER, a company employee for 
over 23 years, operates a hydraulic press 
for securing the bushing assembly to the 
rheostat base plate. 

VITROHM 
rheostat construction 

assures smooth, precise 
control and long life 

Five features of VITROHM rheostat 
construction important to efficient 
operation are: 

(1) Pressed steel plate forms a rigid, 
durable, but lightweight base. 

(2) Resistance element of special al- 

loy wire, of low temperature coefficient 
of resistance assures permanent resist- 
ance values. 

(3) Stationary contacts are solidly 
anchored to the resistance element by 

a patented Ward Leonard process as- 

suring a perfect junction. 
(4) Movable contact is made of 

solid metal graphite having self-lubri- 
cating properties for smooth operation. 

(5) VITROHM insulation applied over 
the resistance wire holds the wire and 
contacts in place and protects them 
against corrosion, mechanical damage. 

Consult Ward Leonard on the adapt- 
ability of standard or modified electric 
controls to meet your particular needs. 

MOTOR -DRIVEN RHEOSTAT undergoes a thor- 
ough electrical test prior to final inspection. 
Ian Scott, a company employee for 17 
years, is the electrical tester. 

HEAT -RESISTANT FINISH is automatically ap- 
plied and infrared baked. Arthur Vasoäd 
removes finished plates and loads sand- 
blasted plates on continuous conveyor. 

REVOLVING BALI. 4IIl L5 grind the frit to the 
exact fineness needed to produce the per- 
fect vitreous enamel used in the manufac- 
ture of the VITROHM rheostat. 

DISTRICT OFFICES 
AND REPRESENTATIVES 

Atlanta 5, Georgia 

Baltimore 18, Md. 

Charlotte 1, N. C. 

Chicago 4, Illinois 

Cincinnati 2, Ohio 

Cleveland 14, Ohio 

Corpus Christi, Texas 

Denver 2, Colorado 

Detroit 21, Michigan 

Hartford 6, Conn. 

Houston 1, Texas 

Kansas City 2, Mo. 

Knoxville, Tennessee 

Los Angeles 13, Calif. 

Memphis 3, Tenn. 

Minneapolis 5, Minn. 

Newark 2, N. J. 

New Orleans 13, La. 

Philadelphia 17, Pa. 

Pittsburgh 16, Pa. 

Roanoke, Virginia 

Rochester 7, N. Y. 

St. Louis 10, Mo. 

Salt Lake City 1, Utah 

San Antonio, Texas 

San Francisco 3, Calif. 

Seattle 4, Wash. 

Tucson, Arizona 

Washington 5, D. C. 

C. B. Rogers and Associates 

Dueling Electric Co. 

James L. Highsmith & Co. 

Ward Leonard Electric Co. 

Sheldon Storer and Assoc. 

The Ambos -Jones Co. 

BranceKrachy Co., Inc. 

Mark G. Mueller 

Jesse W. Eakins Co. 

Ward Leonard Electric Co. 

BranceKrachy Co., Inc. 

Maury E. Bettis Co. 

John G. Pettyjohn 

Ward Leonard Electric Co. 

E. E. Torkell 

Marvin H. Kirkeby 

Ward Leonard Electric Co. 

Electron Engineering Co. 

Ward Leonard Electric Co. 

W. A. Bittner 

Lynn H. Morris 

Ward Leonard Electric Co. 

Ward Leonard Electric Co. 

Leonard M. Slusser 

BranceKrachy Co., Inc. 

L. F. Church Co. 

Northwestern Agencies, Inc. 

Central Station Equipment Co. 

Federal Engineering Co., Inc. 

CANADA 
Edmonton, Afta. 

Halifax, N. S. 

Montreal 25, P. Q. 

Toronto 1, Ont. 

Vancouver, B. C. 

Winnipeg, Man. 

D. M. Fraser, Ltd. 

D. M. Fraser, Ltd. 

D. M. Fraser, Ltd. 

D. M. Fraser, Ltd. 

D. M. Fraser, Ltd. 

D. M. Fraser, Ltd. 

EXPORT 
New York 4, N. Y. I Ad. Auriema, Inc. 

Ward Leonard's com- 
plete engineering text- 
book, "Handbook of 
Power Resistors," $3. 
per copy. 
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Other Jeffers Products 
ceramic capacitors disc capacitors 

high voltage condensers capristors 

Other Speer Products 
for the Electronics Industry 

anodes contacts resistors iron cores 

discs brushes molded notched* coil forms 

battery carbon graphite plates and rods 

* Patented ' 

All wound up 
trying to make your own 

R. F. Choke Coils? 

Standardize on Jeffers 

save time, labor 
and expense 

Now you can stock a wide range of R. F. choke coils 
just as you do resistors, capacitors and 
other similar components. 

Jeffers Electronics is ready to deliver to you a 
complete line of R. F. choke coils with the widest 
range of inductance values available. No longer 
do you have to waste time, labor and money on slow, 
tedious hand assembly from miscellaneous forms, 
wires and coatings. - 

Instead you receive a standardized product from 
Jeffers, completely assembled and ready for use. 
Coils that are well made, too. Insulated copper wire 
instead of bare wire for windings ... husky, molded 
jackets instead of those fastened by glue. All 
windings are soldered to leads ... shorted 
end -turns completely eliminated. 

Why not give Jeffers R. F. choke çoils a try on your 
next order? Write today for our specification sheets. 

Jeffers Electronics Division 
Speer Carbon Co. 
Du Bois, Pennsylvania 

Other Divisions: Speer Resistor, International Graphite & Electrode 
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f-' 

for electronic advancement 

die t1 
di de., 

11111111111Mamr 
High Voltage Power Supply Unit 

Model BP -01 

Dummy Load 
Model BL -07 

Manual Coaxial Switch 
Model CA -36 

RF & Power Switch 
Model CA -60 

Transfer Switch 
Model CA -19 

28 Volt D.C. Motor 
Actuated Coaxial Switch 

Model CA -71 

Motor Actuated Coaxial Switch 
Model CA -26 

Antenna Switch 
Model CA -57 

Logarithmic Amplifier 
Model BA -01 

Lobing Switch 
Model CA -31 

1P -2T Coaxial Switch 
Model CA -20 

Polar Recorder 
Model PRS -1A 

Ever since the electronic industry wore diapers, the research facilities of 
Thompson Products have been helping in its development. In fact, many of 
the major electronic developments owe part of their creation to Thompson 
research or Thompson -made equipment. 

We are proud of our contributions-and, we think, justfully so. On the 
other hand-we should do a top job! We are equipped to solve tough prob- 
lems. Thompson has two great plants-one in Cleveland, another in Columbus, 
Ohio-devoted exclusively to research engineering and manufacturing of 
electronic equipment. And our vast facilities stand ready, willing and able to 
help you solve your every problem-whether today's production or tomor- 
row's design-in coaxial switches, antennae, specialized test equipment or 
wave guide and coaxial components and accessories. 

For complete information, we invite you to write, wire or telephone! 

YOU ; SON 

fhompsou Products, Inc. 
ELECTRONICS DIVISION 

2196 Clarkwood Road Cleveland 3, Ohio 
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of this important new book 
will be mailed on request 

G A & F Carbonyl Iron Powders are unique ... This new book is unique ... Here is 
the most comprehensive treatment ever given to the characteristics and applications of 
Carbonyl Iron Powders. (The 3 -page bibliography alone is a valuable addition to your 
reference library.) 

This book was written for the manufacturer or engineer who wants a maximum 
of facts with a minimum of verbiage. 80% of the story is told with photomicrographs, 
diagrams, performance charts and tables. Established applications are fully coveted; 
new applications are suggested. Ask your core maker, your coil winder, your industrial 
designer, how G A & F Carbonyl Iron Powders can improve the performance and reduce 
the cost of the equipment you manufacture. Write us-without obligation-for your 
copy of this new book. Kindly address your inquiry to Department 30. 

ANTARA CHEMICALS 
DIVISION OF 

GENERAL DYESTUFF CORPORATION 
435 HUDSON STREET NEW YORK 14, NEW YORK 

G A & F Carbonyl 
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4pT4a4 
GENERAL 

arEii 

r 

the technical 
portrait 

of an Unusual 
Product 

For data on 

unique features 

Production Method 
Analytical Data 
Size Distribution 
Quality Control 

electromagnetic data 

Types L, HP and C 

Types E, TH and SF 

design data 

Turn to page: 

Steps in Core Fabrication 
Separation of Q into different loss components 
Effects of Varying Insulation 
Effects of Varying the Amount of Binder 
Effects of Varying the Molding Pressure 

Effects of Form Factor 

stability 

under Temperature 
under Humidity 
under Magnetic or Mechanical Shock 
with Aging for Long Periods 

in closed magnetic circuits 

Initial Permeabilities 
Hysteresis Loss Coefficients 
Special Properties of the HP Type 
Remanence 

in powder metallurgy 

Sintering without Compression 
Compression Characteristics 
Extrusion 
A Source of Pure Iron 

High Magnetic Values 

formulae frequently used 

bibliography of pertinent publications 

other applications 

Iron Powders... METAL PIMOER 
ASSOCIATION 

14 

14 

16 

18 

19 

19 

22 

22 

23 

23 

24 

24 

24 

25 

25 
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For du.p at high voltage ar.d Eigh current, Lapp 

Gas -fillet Cond=nsers offer the Ldvantages of ex- 

treme coanpactcess ... low loss ... high safet; 
factors ... p.:attire-proof deeigi ... constant capac- 
itance under temperature variation ... grounded 
tuning s_zaf_ ... corznlete reliability-electricallo 
and mechanically. Mo3els 50_ :apacitanc_s up to 

60,000 rim(; current ratings tc 525 amps at 1 mg 
voltages to 100 kv peak. 

Write for descrip:ioin ind specifications. 
Radio Specialties Division, Lapp 
Insulitor C ., In_., Le Roy, N. Y. 
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BULLETIN g 5 3 

E1 

INC 

EDI INDIVIDUAL, COLOR -CODED 

//erffleîfèd4' Sedel 

RM ; aas 
Illustration shc ws typical 
applications of =-I colorec 
terminals. Case cid covers 
are not suppliec. 

These terminals ar> oval - 

able with glass inserts colored 
in standard, easy -to- dentify 

RMA color _cde-ticck (0), brawn (1), 
red 12), orange (3), yellow (4), green (51, 

blJe, (6), purple (7) grey (8) and white 191. 

Cols -s are not lacquer or enamel applied 
to the glass surface. but c vivid colcring of 

the glass itself, providing pos tive, pe-manert 
idenigcation without sacri:ice of d electrc 

propert es or surface insulctian quali' es. See 
reverse site of this sheet far complete info --nation. 

ELECTRICAL INDUSTRIES, INC 44 SUMMER AVE., NEWARK 4, N. J. 
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COLOR-CODED TERMINALS 
When ordering these terminals specify the color as 80W -HP -GREY. The types listed below are the 
a suffix to the code number. For example: CCS- only E -I terminals available in color. 

PHOTOS 
ACTUAL SIZE 

TYPE CCS-80W-HP 

'RMS TEST VOLTS 
1800 

"CURRENT CAPA 
16 

WIRE DIAMETER 

O LTS 

ITY: 
AMPS 

HOLE DIAMETER 
.090" 

LOOP INSIDE DIAMETER 
.120" 

MOUNTING HOLE í 
19/64 DRILL 

TYPE ABS -40W -HP 

'RMS TEST VOLTS: 
1000 VOLTS 

"CURRENT CAPACITY: 
5.5 AMPS 

WIRE DIAMETER 
.040" 

HOLE DIAMETER 
.045" x .080" 

LOOP INSIDE DIAMETER 
.070" 

MOUNTING HOLE 
#6 DRILL 

OW -HH 

'RMS TEST VOLTS: 
1000 VOLTS 

"CURRENT CAPACITY: 
5.5 AMPS 

WIRE DIAMETER 
.040" 

LOOP INSIDE DIAMETER 
.070" 

MOUNTING HOLE 
#6 DRILL 

Illustration shows typical 
applications of E -I colored 

terminals. Case and covers 
are not supplied. 

TYPE I 

'RMS TEST VOLTS: 
1800 VOLTS 

"CURRENT CAPACITY: 
16 AMPS 

WIRE DIAMETER 
.080" 

HOLE DIAMETER 
.090" 

MOUNTING HOLE 
19/64 DRILL 

:CS -80W -P 

TYPE ABS -40W -P 

'RMS TEST VOLTS: 
1000 VOLTS 

"CURRENT CAPACITY: 
5.5 AMPS 

WIRE DIAMETER 
.040" 

HOLE DIAMETER 
.045" x .080" 

MOUNTING HOLE 
#6 DRILL 

FOR O' 

- of E -I 

SEALED LEADS AND 

MULTIPLE HEADERS 

consult these 

new catalogs- 
Bulletins contain complete 

data, engineering drawings 
and recommended applica- 
tions. Call or write mention- 
ing the bulletin numbers 
listed 

EHER TYPES 

BULLETIN 949-A 
Hermetically Sealed Leads 

BULLETIN 950-A 
Hermetically Sealed Headers 

BULLETIN 951 
Hermetically Sealed Octal 
Plug-in Headers 

BULLETIN 952 
Type 73S and 90SR 
Plug-in Headers 

BULLETIN 954 
Hermetic End Seals and 
Sealed Covers 

'At 90% Humidity at Sea Level. "Continuous Duty for 
40°C Rise. NOTE: All Fractional Dimensions ± I/32". On 
Decimal Dimensions :Jr .005". 

The devices shown in this bulletin are covered 
by patents pending and all rights are reserved. 

ELECTRICAL INDUSTRIES INC 
MANUFACTURERS OF SPECIALIZED ELECTRONIC EQUIPMENT 

44 SUMMER AVE., NEWARK 4, NEW JERSEY Printed in U.S.A 
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FROM 150 VA 

TO 100 KVA 

POWERSTAT 
PROVIDE A CONTINUOUSLY - ADJUSTABLE 
SOURCE OF A -C VOLTAGE 

EFFICIENTL Y 

ACCURATELY 
DEPENDABLY 

Today's requirements for variable a -c voltage control are 
numerous. Variable transformers are needed for applica- 
tions involving loads as low as 100 watts and as high as 
100 KVA. Only POWERSTAT variable transformers are 
provided in a range of models to fulfill the demands of 
individual needs. Standard types are available for manual 
or motor -driven operation in ratings of 115, 230 and 460 
volts; 25, 50/60 and 400/800 cycles; single and three 
phase; 0.15 to 100 KVA. Oil -cooled and Explosion -proof 
POWERSTATS are offered for use in corrosive and hazard- 
ous atmospheres. 
All POWERSTATS feature excellent regulation, high effi- 
ciency, conservative ratings, zero waveform distortion and 
accurate adjustment to fractions of a volt. Mechanical con- 
struction is rugged and provision has been made for easy 
bench, wall or back -of -panel mounting. 
Whatever your variable a -c voltage needs, there is a 
POWERSTAT variable transformer to do the job - and do 
it better. 

SEND NOW FOR COMPLETE INFORMATION 

BRISTOL, CONNECTICUT 

STABILINE AUTOMATIC 
VOLTAGE REGULATORS 

POWERSTAT 
VARIABLE TRANSFORMERS 

VARICELL 
D -C POWER SUPPLIES 

VOLTBOX 
A -C POWER SUPPLIES 

SUPERIOR 
5 -WAY BINDING POSTS 

POWERSTAT 
LIGHT DIMMING EQUIPMENT 

TYPE I 0 
INPUT: 120 VOLTS, 60 CYCLES, 1 PHASE 
OUTPUT: 0-120;132 VOLTS, 1.25 AMPERES, 

150; 165 VA 

TYPE MW 1 1 5aL-6Y 
UT: 230 VOLTS, 50 60 CYCLES, 3 PHASE 

TPUT: 0-230 VOLTS, 90 AMPERES, 35.6 KVA 

MO MI OM WIN 

The SUPERIOR ELECTRIC Co., 
209 Thure Ave., Bristol, Conn. 

Please send free copies of the POWERSTAT bulletins 
P550 and P252. 

NAME 

POSITION 

CO NAME 

CO. ADDRESS 

CITY ZONE - STATE 
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To Guarantee 
QUALITY BEYOND QUESTION 

in 

90 SERIES 
SKIRTED ROUND 

125 SERIES 
DIAL SKIRTED 

ROUND 

90 SERIES POINTER 

90 SERIES SKIRTED PONTER 

175 SERIES CRANK 

Standard Control Knobs 
So that you may specify them with confidence for the finest 
electronic and electrical equipment, Raytheon Standard 

Control Knobs must pass these quality control tests: 

HUMIDITY - 48 hours of 95% relative humidity at 65°C. 

SALT SPRAY- 50 hour fog test in accordance with Specifi- 

cation QQ-M-151. 

VIBRATION -tested in 3 planes from 10 CPS to 33 CPS at 

an amplitude of .072" for 3 minutes each way in accord- 
ance with Specification 40T9. 

IMPACT - blows of 400, 800 and 1200 foot pounds 
through each of 3 axes in accordance with Specification 
40T9. 

HIGH TEMPERATURE -4 hours at 85°C combined with 
torque test. 

TORQUE - 25 to 50 pound -inches applied in one direc- 
tion, then opposite while under high temperature test. 

ROTATION -crank knobs rotated 200,000 times with 11/2 

pound load applied intermittently to handle during each 
rotation. 

EXTREME TEMPERATURE - knobs subjected for 2 hours 
to 95% relative humidity at plus 65°C, then minus 40°C 
for 21/4 hours, then quickly back to room temperature. 

RAYTHEON STANDARD CONTROL KNOBS are made in 
five basic sizes and six functional styles of tough, durable 
"Tenite II" (cellulose acetate butyrate), injection molded 
with anodized aluminum inserts and dual setscrews. Black 
knobs available in "matte" or "mirror" finish. 

RAYTHEON 
MANUFACTURING COMPANY 

EQUIPMENT SALES DIVISION 
DEPT. 6270 -KA, WALTHAM 54, MASSACHUSETTS 

DISTRICT OFFICES: BOSTON, NEW YORK, CLEVELAND, CHICAGO, NEW 

ORLEANS, LOS ANGELES (WILMINGTON), SAN FRANCISCO, SEATTLE 

INTERNATIONAL DIVISION: 19 RECTOR ST., NEW YORK CITY 

RAYTHEON PRODUCTS INCLUDE; WELDPOWER* welders; Voltage stabilizers (regulators); Transformers; Sonic oscillators for laboratory research; Standard con- 
trol knobs; Electronic calculators and computers; Radio, television, subminiature and special purpose tubes; and other electronic equipment. *Reg. U.S. Pot. Off. 
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A lot better than "Gimmicks"... and 
Just as Cheap in the Long Run! 

Because they're so much easier to install, Stackpole 
Type GA low -value capacitors cost no more than 
makeshift twisted -wire "gimmicks" in the long run. 
What's more, they offer much greater stability, 
higher Q, better insulation resistance and higher 
breakdown voltage. They are far superior mechani- 

cally and eliminate the induc- 
tive characteristic common to 
twisted wires. 

Samples on letterhead request. 

Two big little helps 
to 

BETTER DESIGN 
and PRODUCTION 

For Smaller Coils ... Simplified 
Equipment Assembly 

Chances are you'll gain in several ways by using Stackpole 
Molded Coil Forms as mechanical supports for windings! 
They cost little. They permit smaller coils. They simplify 
equipment assembly with point-to-point wiring and require a 
lot fewer soldered connections. Forms 
are available with iron core sections 
that increase Q materially while de- 
creasing the amount of wire needed 
for a given inductance. Stray magnetic 
fields are greatly reduced. 

Electronic Components Division 

STACKPOLE CARBON COMPANY 
St. Marys, Pa. 

FIXED and VARIABLE RESISTORS SPECIAL RESISTORS LINE and 

SLIDE SWITCHES IRON CORES CERAMAG® CORES (FERRITES) 
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Bendix makes scores of products in this field alone 

Whether you are seeking the ultimate 
ceiling of flight or sounding the depths of 
the seas . . . whether your interests are 
faster transportation or factory automation ... whether you are forwarding industrial 
progress or national defense, electronics and 
Bendix can speed you to your goal. Bendix 
produces electronic devices and compo- 
nents for industries of every type-and 
Bendix engineers are constantly revealing 
new applications of this immensely useful 
science. Here are a few suggestive ex- 
amples from a constantly lengthening list. 

Aviation - Modern planes and guided 
missiles typify the peak advancements of 
electronics-and Bendix is deeply engaged 
in both fields. 

Q)d(II.!4;;2 ti 

BENDIX-BUILT BRAINS 

control aircraft, guided missiles 

Pioneer in the use of VHF radio for 
aviation, Bendix builds a complete line of 
airborne transmitting and receiving equip- 
ment. Bendix electronic navigation aids in- 
clude radio compasses, a wide range of 
remote indicating instruments and controls, 
ILS bad weather landing systems, and 
Omni -Range equipment. Other electronic 
muscles and brains for this field are exem- 
plified by the Bendix automatic pilot and 
by the OMNI-MAG, which automatically 
solves complicated orientation, navigation 
and landing approach problems and gives 
the answer to the pilot as a single pointer 
reading. 

In the kindred field of guided missiles 
Bendix-built brains include even more ad- 
vanced electronic guidance and navigation 
devices, and electronic maneuvering, sta- 
bility and fuel system controls. And for 

SEE 

Brilliant Bendix TV 
The Finest Picture Science 

has ever Produced. 

closely allied work in meteorology, Bendix 
radiosonde equipment is carried aloft by 
balloon or rocket to transmit and record 
vital facts about upper air conditions. 

Radar-Active in radar from its very in- 
ception, Bendix engineers have developed 
a whole range of search and surveillance 

BENDIX RADAR 

safeguards the nation 

radar equipment from the smallest air- 
borne models to the largest fixed stations, 
as well as mobile trailer and portable field 
units. Over the years, Bendix GCA radar 
has guided aircraft to thousands of safe 
landings at airports closed in by bad 
weather. 

Industry - The knowledge gained in 
these advanced operations has been used 
by Bendix to forward progress in many 
other fields. Bendix experience has evolved 
the VHF railroad radio which speeds 
freight on leading lines, and the new Cen- 

BENDIX CRC SYSTEMS 

add to railroad efficiency 

tralized Radio Control that links the entire 
communication facilities of a railroad into 
a system enabling dispatchers or operators 
to talk to conductors of any train over any 

distance or any terrain. 
The same outstanding quality and per- 

formance is available in a mobile radio 
unit for taxicabs, police and fire vehicles, 

BENDIX MOBILE RADIO 
speeds transport and commerce 

buses, trucks and factories. Featuring ex- 
clusive Clear Channel Construction, this 
unit produces better selectivity, sensitivity 
and watt output for current input than any 
other mobile radio. 

A further example of the wide utility 
of Bendix electronic equipment is supplied 
by the electronic depth recorder. Originally 
produced as a navigation aid to show a 
constant visual picture of the ocean floor, 
it has also proved invaluable for locating 

BENDIX DEPTH SOUNDER 

makes fishing pay 

schools of fish-and is in world-wide use 
by commercial fishermen. A smaller model 
finds fishing holes for week-end fishermen. 
Other Bendix electronic actuating, com- 
puting and remote indicating devices have 
equally practical potentials limited only by 
the ingenuity of the users. To guarantee 
Bendix quality, Bendix builds most of its 
own electronic components, such as elec- 

PRINCIPAL DIVISIONS I BENDIX RADIO: auto, railroad, mobile, aviation radio; radar. BENDIX 

RESEARCH LABORATORIES. ECLIPSE MACHINE: Stromberg* carburetors; electric fuel pump; starter drives; coaster brakes. 

instruments. RED BANK: dynamotors; inverters; special vacuum tubes. PACIFIC: telemetering; hydraulic and electrical 

MAGNETO: aviation and small engine magnetos; diesel fuel injection; electrical connectors. BENDIX ECLIPSE OF CANADA, 
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trical connectors, a wide range of ruggedized 
electronic tubes, servo -mechanisms and dy- 
namotors. All are available to other manu- 
facturers for the production of electronic 
devices for use in the rapidly expanding 
electronic -mechanical applications. 

Entertainment-Bendix electronic expe- 
rience reaches the general public in the 
form of superior home radio, automobile 
radio, and television. As you would expect, 
Bendix auto radios set new standards for 
fidelity and trouble -free operation, while 
Bendix Television offers the finest picture 
science has ever produced and brings to 

BENDIX TELEVISION 

sums up TV progress 

fringe areas a new concept of television 
performance. 

This considerably abbreviated list will 
suggest that if electronics enter your picture 
in any way you ought to know more about 
Bendix. For this purpose Bendix offers you 
a 40 -page book "Bendix and Your Busi- 
ness," which discusses Bendix electronic 
devices and also tells about the hundreds 
of additional products which are helping 
industry to improve present lines, create 
new products, speed production and cut 
manufacturing costs. A copy is yours for 
the asking. 

Learn how Bendix can better any business, 
including yours. Write on your letterhead 
for a free copy of the informative 40 -page 

book, "Bendix and 
Your Business," to 
Bendix Aviation 
Corporation, Fisher 
Building, Detroit 2, 
Michigan. 

.+,, 
" °.' e'm: ,,. ̀ .a 
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AVIATION CORPORATION 

THE NAME MILLIONS TRUST 

PRODUCTS: automotive brakes; power steering; carburetors; aviation braises= landing gear; fuel metering. BINOIC IYI.iTION 

MARSHALL ECLIPSE: brake blocks; brake lining. ECLIPSE PIONEER: aviation instruments and accessories; foundry. FRITZ vecther 

actuators; depth recorders. ZENITH* CARBURETOR: heavy duty and small engine carburetors. SKINNER PURIFIERS: RI -ers SICIIflLLA 

LTD.-Windsor, Ontario. RENOIR INTERNATIONAL -72 Fifth Ave., New York 11, N. Y. Cable "Bendixint" New Yor<. *{ PAL OFF: 
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fier be 

SPECIFY 

r products at lower cost- 

MYCALEX glass -bonded mica insulation is 
the one highly adaptable, versatile insulating 
material that combines every desirable char- 
acteristic required in a modern dielectric. 
Although far superior to lower cost dielectrics, 
MYCALEX offers considerable advantages 
over many materials costing several times as 
much. MYCALEX is available in various 

CI8SS.B011düd Mica 
INSULATION 

MOLDS AND MACHINES 
TO CLOSE TOLERANCES 

MOLDABLE WITH METAL INSERTS 

CAN BE TAPPED, 
THREADED, SLOTTED 

AVAILABLE IN RODS, 
SHEETS, SPECIAL SHAPES 

MOLDED IN PRACTICALLY 
ANY SHAPE OR SIZE 

LOW -LOSS FROM 60 CPS 
TO 24,000 MCS 

grades, each featuring specific characteristics 
to meet particular needs. Since proper appli- 
cation of the right grade of MYCALEX has 
resulted in simultaneous product improve- 
ment and lower cost in hundreds of instances, 
it's good business to check with MYCALEX 
before specifying sheet, rod, fabricated or 
molded insulation. 

JAN APPROVED CHARACTERISTIC S 

MYCALEX 410 is approved fully as Grade L -4B under MYCALEX GRADE 400 410 410X 

National Military Establishment Specification JAN -I-10, POWER FACTOR, 1 MC 0.0018 0.0015 0.012 
"Insulating Materials, Ceramic, Radio, Class L." 

DIELECTRIC CONSTANT, 1 MC 7.4 9.2 6.9 
MYCALEX 400 is approved fully as Grade L -4A under 
National Military Establishment Specification JAN -I-10, LOSS FACTOR, 1 MC 0.013 0.014 0.084 

DIELECTRIC STRENGTH, volt/mll 500 400 400 "Insulating Materials, Ceramic, Radio, Class L." 

Write for 20 -Page Catalog Today! VOLUME RESISTIVITY, ohm-cm 2x1015 1x1015 5x1014 

A valuable compilation of engineering data and manufac- ARC RESISTANCE, seconds 300 250 250 

turing information on electrical insulation that you'll surely 
want for your technical file. Request it today-no obligation. 

MAX. SAFE OPER. TEMP., °C 370 350 350 

WATER ABSORPTION % 24 hrs. NIL NIL NIL 

MYCALEX CORPORATION OF AMERICA 
Owners of 'MYCALEX' Patents and Trade -Marks 

Executive Offices: 30 ROCKEFELLER PLAZA, NEW YORK 20 -Plant &General Offices: CLIFTON, N.J. 
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BURNELL AUDIO FILTER 

lock the speed of they 
$SegNITED STATES 

WE ARE PROUD TO ANNOUNCE THAT ONLY BURNELL 
& COMPANY AUDIO FILTERS WERE EMPLOYED IN THE 
HASTINGS INSTRUMENT COMPANY RAYDIST EQUIPMENT 
ABOARD THE S. S. UNITED STATES ON ITS RECORD SHAT- 
TERING RUN. 

"Although the forces of nature combined to make the 
speed run. AND the speed measurement extremely difficult, 
our raydist equipment using BURNELL filters surmounted 
all handicaps and exceeded specified accuracy", said Mr. 
Hastings. 

WE ARE HAPPY TO ADD THIS TO OUR EVER INCREASING 
LIST OF TESTIMONIALS ON THE QUALITY OF BURNELL'S 
TOROIDS AND AUDIO FILTERS. 

Exclusive Manufacturers of Communications Network Components 
13,tiS z#teI c erwircauf 

YONKERS 2, NEW YORK 
CABLE ADDRESS "BUARELL" 
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New 

WAVEGUIDE 

INSTRUMENTS 

-hp- 809B UNIVERSAL PROBE CARRIAGE 
Model 809B Carriage is a basic unit in the new line of -hp 
broad band waveguide equipment. It consists of a precision 
built mechanical assembly operating with any of five -hp- 
810B Waveguide Slotted Sections covering frequencies from 
3.95 to 18.0 kmc. It also operates with -hp- 806B Coaxial 
Slotted Section, 3.0 to 12.0 kmc. (Slotted section data on 
opposite page.) 

Model 809B is a compact, lightweight, easily portable in- 
strument that simplifies waveguide measurements over many 
frequency bands and eliminates costly special probe carriages 
covering each band. Mating waveguide sections can be inter- 
changed in 30 seconds or less. The equipment will operate 
with any -hp- probe or detector mount shown on the oppo- 
site page. A centimeter scale with vernier reads to 0.1 mm. 
A dial guage may be mounted for more accurate readings. 

Precision three-point suspension of the carriage utilizes 
two linear and one conventional ball bearings. Each is 
equipped with dust seals and permanent lubrication and 
moves on ground stainless steel rods. Accuracy is superior 
or equal to the most expensive custom-made slotted lines. 
Model 809B-$160.00. (Does not include slotted sections.) 

NEW INTEGRATED INSTRUMENTS GIVE UTMOST 

FLEXIBILITY, CONVENIENCE - LOW COST! 

Hewlett-Packard Broad Band Waveguide Instruments 
are based on an entirely new design approach. The 
fundamentals of this new concept are: 

1. Each instrument is of simplest construction con- 
sistent with its basic function and covers the en- 
tire frequency range of its waveguide size. 

2. An integ`rated set of instruments is available for 
each commonly -used waveguide: 3" x 1V2", 2" x 1", 

-136" x $4 14" x 5 ä", 1" x V2" and .702" x .391". 

3 11w, simple mechanical design, incorporating 
novel electrical circuitry, insures high accuracy, 
stability and quality, yet makes possible quantity 
ptduction at low cost: 

With new -hp- waveguide equipment, you select 
the exact instruments you need. Each is designed in 
its most fundamental form, yet is integrated mechan- 
ically and electronically with the complete -hp- wave - 
guide line. You are assured maximum operating 
flexibility, efficiency, convenience and economy. 

For complete details, see your -hp- field 
representative or write direct 

HEWLETT-PACKARD COMPANY 
2522A PAGE MILL ROAD PALO ALTO, CALIFORNIA, U. S. A. 

Data subject to change without notice. Prices f o. b. factory. 

Complete Coverage! HEWLETT-PACKARD 
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BROAD BAND COVERAGE 
(Full Frequency Range of Waveguide) 

HIGH ACCURACY 

INTEGRATED UNITS 
SIMPLIFIED DESIGN 

I -hp-810B WAVEGUIDE 
SLOTTED SECTIONS 
The broad band -hp -810B 
series consists of accu- 
rately machined wave - 
guide sections in which 
small longitudinal slots 
are cut. They fit the -hp- 
809B Carriage in a pre- 
cisely indexed position. 

An -hp- traveling probe mounted on the Carriage samples 
the waveguide's electric fields and makes possible accurate 
plotting of variations along the entire length of probe travel. 
Slotted sections are carefully machined from normalized 
aluminum castings, and the slot ends are tapered to reduce 
reflection to less than 1.01 VSWR. A high order of accuracy 
is thus maintained. Model 810B is offered in 5 common 
waveguide sizes covering all frequencies 3.95 to 18.0 kmc. 
Sizes: 2" x 1", 1 %" x %",134"x %", 1"x %" and .702" x .391". 
Price, $90.00 each. 

-hp- 440A 
DETECTOR MOUNT 
Simple, easy -to -use in- 
strument for detecting rf 
energy in waveguide or 
coax systems,2.4 to 12.4 
kmc. Only one tuning 
adjustment. Uses crystal 
or bolometer. Fits Type 
N plug.When used with 
-hp- 442B becomes sen- 
sitive, easily tuned wave - 
guide detector. $85.00 

-hp- 5810A 
WAVEGUIDE 
SLOTTED SECTION 
This instrument is a 

slotted waveguide sec- 
tion complete with a 
built-in, precision probe 
carriage mounted direct- 
ly on the waveguide sec- 
tion.The instrument uses 
either -hp- 442B Broad Band Probe singly or in combination 
with -hp- 440A Detector; or -hp- 444A Untuned Probe. 
Model S810A is offered in the 3" x 1W' waveguide size only 
(2.6 to 3.95 kmc). It measures 12%" long. Price: $450.00 

-hp- 806B Coaxial Slotted Section. This instrument 
covers all frequencies 3.0 to 12.0 kmc and fits -hp- 809B 
Carriage. Special fittings mate with Type N connectors for 
minimum VSWR. Impedance is 50 ohms to match flex- 
ible coaxial' cables. 

-hp- 442B BROAD 
BAND PROBE 
A probe whose penetra- 
tion depth is quickly 
adjustable and may be 
locked in place. Sampled 
rf appears at Type N 
jack, permitting direct 
connection to receiver, 
analyzer, etc. Shielded 
and damped against 
spurious resonances. Fits 
-hp- 809B, other %" dia. 
mountings. $50.00 

Data subject to change without notice. Prices f o. b. factory. 

-hp- 444A 
UNTUNED PROBE 
A 1N26 crystal plus a 
small antenna in con- 
venient housing. Probe 
penetration quickly and 
easily varied and locked 
in place. No tuning need- 
ed; range 2.4 to 18.0 
kmc. Sensitivity better; 
loading more constant 
than tuned probes. Fits 
-hp- 809B, S81OA or 
other W dia. holes. In- 
cludes crystal, $ 50.00 

INSTRUMENTS -Complete Coverage! 
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SPECIFICATIONS 

FREQUENCY RESPONSE 
Vertical Amplifier 

DC- -0 to 400 kc, +0, -20%, not more than 50% down at 700 kc. 
AC- -10 cycles to 400 kc, +0, -20%, not more than 50% down at 700 kc. 
Probe- -2 cycles to 400 kc, +0, -20%, not more than 50% down at 700 kc. 
Response independent of gain or attenuator setting. 

Horizontal Amplifier 
DC- -0 to 400 kc, +0, -20%, not more than 50% at 700 kc. 
AC- -10 cycles to 400 kc, +0, -20%, not more than 50% down at 700 kc. 
Response independent of gain or attenuator setting. 

SENSITIVITY 
Vertical AC- 10 mv. rms/inch 

DC- 28 mv. dc/inch 
Horizontal AC- 15 mv. rms/inch 

DC- 42 mv. dc/inch 
Probe 130 mv. rms/inch 
Deflection Plates Direct 

Vertical 22 volts rms/inch 
Horizontal 25 volts rms/inch 

SWEEP 
Range-Triggered or recurrent -2 cycles to 30 kc (may be extended downwards 

by adding external capacity across panel Jacks). 
Sync- ±Internal, ±line and -Ext. (requires -.3 volts peak to peak for ex- 

ternal sync). 
Sweep Expansion-At least 4 times tube diameter. 

PHASE SHIFT-Negligible phase shift between amplifiers from 0 to 300 kc. 

BLANKING - Z-axis blanking requires 20 volts peak to blank. 

CALIBRATION - Seven voltages available by selector switch: 
.1, .3, 1, 10, 30, 100 and 300 volts peak to peak ±15%. 

DIRECT CONNECTIONS TO DEFLECTION PLATES - Available through 
capacitors-internal positioning circuits still function. 

AMBIENT TEMPERATURE RANGE -0° to 40° C. 

POWER REQUIREMENTS -105-125 volts, 50/60 cycles power consumption 
approximately 120 watts. (By a simple wiring change, may be operated from 
210-250 volt line.) 

TUBE COMPLEMENT 1- 1B3GT Model 4ST2B1- 5UP1 4- 6BK7 1- 5Y3GT Model 4ST2B2- 5UP7 4- 5879 1- 0A2 Model 4ST2B3- 5UP1I 2- 12AU7 1- 884 

SIZE Height -15M inches Width -10 inches 
Depth -17 inches Weight -45 pounds 

tia Gi/!y"CClz- eO9?,/`GG/lZCe ?irL 

GENERAL ELECTRIC 

ALL-PURPOSE 

OSCILLOSCOPE 

Versatile 5 -Inch Model ST -2B Outperforms Competition 

in Laboratory and Industrial Applications 

No MATTER how broad the requirements of your laboratory, 
chances are you'll find most of them listed in the compari- 

son chart below. Four well-known makes* of conventional scopes 
are analyzed, feature by feature, against the General Electric 
ST -2B. On every point, the G -E unit is an investment in high - 
quality, long-term performance. 

Write us for complete new bulletin ECL-4. General Electric 
Company, Section 492, Electronics Park, Syracuse, New York. 

'Names on request. 

WHAT DO YOU LOOK FOR IN A SCOPE? 
STUDY THIS FACTUAL COMPARISON. 

CHARACTERISTICS 
G -E 

ST -2B 
MFTR. 

B 

MFTR. 
C 

MFTR. 
D 

MFTR. 
E 

Sufficient band width 
for pulse work Yes Yes Yes Yes No 

High gain AC/DC 
amplifiers Yes Yes 

No DC 
amplifier 

No DC 
amplifier Yes 

Triggered sweep Yes No No No Yes 

Good stability Yes Yes Yes 
Yes-if tube 

Poor selection 
is employed 

Choice of cathode ray 
tube screen 
persistence 

Yes 

use Cannotlong 

persistence 
C. R. tube 

Yes 

Cannot use 
long 

persistence 
C. R. tube 

-Yes 

Low capacity probe Yes Yes No No Yes 

Direct connection to 
deflection plates Yes No Yes Yes Yes 

Identical vertical &Yes 
horizontal amplifiers Yes No No No 

Low mitrophonics Yes No Yes Yes Yes 

Z-axis modulation 
input jack Yes No Yes 

Single 
Voltage 

only 

Yes Yes 

Convenient amplitude 
calibrator Yes 

Single 
Voltage 

only 

Single 
Voltage 

only 

Single 
Voltage 

only 

GENERAL ELECTRIC 
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Specified where Size, 
Efficiency, Economy and 
Weight are Important 

By utilizing Plastic Films which allow higher volt 
per mil loading of capacitor dielectric, our pulse 
forming networks are made in minimum sizes and weights. 
Losses are considerably lower in comparison to 
pulse forming networks using other types of dielectric. 

Higher temperatures are permissible due to our 
special dielectric and the use of silicone impregnants. 
Other characteristics are long life, stable performance 
at high temperatures, and ranges of voltages up to 
60 KV. Highly functional designs make "CP" pulse 
forming networks preferred where efficiency and 
economy and small size are essential. 

Send us your requirements and we will recommend and design a Pulse Forming Network to solve your need. 

MANUFACTURERS 
Classmike Capacitors 

Plasticon Capacitors 

Hi Volt Power Supplies 

Pulse Forming Networks 

ondenser roduets Company 
Division of New Haven Clock & Watch Co. 

7517 North Clark Street Chicago 26, Illinois 
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The NEW Type 304-A, succeeding the world-famous 
Type 304-H, is more than simply a new instrument - 
more than a new combination of established circuits. 

It represents a significant development in the science of 
instrumentation. The Type 304-A, a true electronic 
voltmeter, reflects a new concept of oscillography. 

THE Du M ONT 

TYPE 304.A 
The new Type 304-A is in every respect a true electronic volt- 
meter. Every feature of the well-known Type 304-H has been re- 
evaluated with this concept in mind. All the features that made 
the Type 304-H so valuable as a qualitative instrument have been 
preserved and augmented to enable not only qualitative analysis, 
but rapid, accurate quantitative measurement of amplitude as 
well. 

AMPLITUDE CALIBRATION The novel amplitude calibrating system 
of the Type 304-A permits signal measurements directly in volts 
from the screen. Unlike electro -mechanical devices, the new Type 
304-A is not restricted to measurement of sinusoidal signals - or 
to peak -to -peak readings of voltage. The Type 304-A may be 
used to measure any amplitude portion of the input signal, and 
has a sensitivity of 0.1 p -p volt full scale, or 0.025 p -p volt per 
inch. 

NEW CATHODE-RAY TUBE A wholly new cathode-ray tube is em- 
ployed in the Type 304-A. This tube, designated Type 5ADP-, 
was specifically designed to permit accuracy of measurement. 
This new flat -faced tube is precision -built to tolerances far more 
stringent than is the practice in conventional tubes. The angular 
alignment between x and y deflection systems is held to 90° ±1°, 
as contrasted to ±3° in conventional cathode-ray tubes. The 
various distortions and aberrations inherent in all cathode-ray 
tubes are held to a minimum. The new design of the electron gun 
and deflection -plate structure assures a deflection sensitivity as 
much as twice that of equivalent tube types, as well as a smaller 
spot size, with no sacrifice in brilliance. Also incorporated is an 
'auxiliary focus control which reduces the effects of astigmatism 

to a minimum. Thus by the inclusion of this new tube and its aux- 
iliary circuitry, an unusually fine, bright trace is achieved, 
enabling a degree of resolution-and hence a degree of accuracy 
-heretofore impossible in instruments employing medium accel- 
erating potentials. 
HEATER REGULATIION Regulation of the heaters of the Y -input 
stages has been incorporated to promote stability of the amplifier. 

SYNC LIMITING Sync limiting, on both recurrent and driven 
sweeps, assures stable operation, even for varying synchronizing 
levels, and freedom from horizontal jitter that might tend to inter- 
fere with precise analysis. 

ILLUMINATED CALIBRATED SCALE A new edge -illuminated scale, 
calibrated in fifth inches, with every fifth line accentuated, is 
incorporated in the Type 304-A. Accentuated lines are numbered 
so amplitude may be read directly. 

The Type 304-A represents one more step in the development - 
by Du Mont - of the cathode-ray oscillograph from a purely 
qualitative instrument to its rightful position as the most versa- 
tile, most complete analytical device available. 

Domestic Price0 
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Calibrating the, Type 304-A is as simple and easy. as "zeroing -in" a vacuum -tube voltmeter. 

TO CALIBRATE, depress the front -panel CALIBRATE 
button to apply the squarewave voltage standard 

o the screen. Adjust the MULTIPLIER control near 1 so 
squarewave peaks are at 0 and 100. Amplitude may 

now be read directly from the scale where 4 inches 
vertically represents 0.1, 1, 10 or 100 volts, as determined 

by the VOLTS FULL SCALE selector. Simply 
depressing the CALIBRATE button returns the signal 

applied to the Y -input terminals to the screen. 

SPECIFICATIONS: 
CATHODE-RAY TUBE - New Flat -Face Type MOP - 

VOLTS 
FULL SCALE 

fio. .,c 

MULTIPLIER 
a ,.s 

ro 

ACCELERATING POTENTIAL - 3000 volts. 

Y-AXIS: Deflection Factor -2 0.1 p -p volt full scale (equivalent to 0.025 
p -p volt per inch). Direct to deflection plates. 32-39 p -p volts per inch. 
Frequency Response - (at all gain and attenuator control settings) 
Direct Coupling: Flat at 0 to down not more than 10% at 100,000 cps. 
Capacitive coupling, down not more than 10% from 10 to 100,000 cps. 
Down not more than 50% at 300,000 cps. Provision for balanced input 
on 0.1 volt full-scale range. 
Undistorted Deflection - More than 4 inches. 
Expansion equivalent to 20 inches. 
Input Impedance - to amplifier (single ended) 2 megohms, 50 uuf. 
(Balanced) 2 megohms, 35 uuf. Direct (balanced) 3 megohms, 20 uuf. 
(single ended) 1.5 megohms, 20 uuf. 

X-AXIS: Deflection Factor - through amplifier, 0.3 p -p volt/in. Direct 
40-50 p -p volt/in. 
Frequency Response - (at all settings of gain and attenuator controls) 
Direct coupling: Flat at 0 to down not more than 10% at 100.000 cps.; 
down not more than 50% at 300,000 cps. Capacitive coupling, down not 
more than 10%o, from 10 to 100,000 cps. Down not more than 50% at 
300,000 cps. 

ro, 

PI. 

VOLTS 
FULL SCALE 

wo 

v 
Ìoo\ 

101, 

i 

MULTIPLIER 
1 i.s 

'.o 

MULTIPLIER CONTROL permits calibration of scales to other values. 
For example, to calibrate for 200 volts full scale, the multiplier 
control is adjusted near 2 so peaks of squarewave occupy space from 
zero to 50. Amplitude may now be measured directly in volts simply 
by multiplying the settings of the MULTIPLIER control (2) by the 
product of the scale reading times the VOLTS FULL SCALE setting (100). 
Use of the MULTIPLIER control extends the range of the Type 304-A 
to 1000 volts of full scale. Use of precision attenuator, having 1% 
resistors, permits the accurate calibrating standard to be inserted 
in back of the attenuator without effect from the attenuator setting. 

Undistorted Deflection - More than 4 inches. Expansion equivalent 
of 30 inches. 
Input Impedance - To amplifier, 2.2 megohms, 50 ppf. Direct (single 
ended 1.5 megohms, 20 ppf. Balanced, 3 megohms, 20 ppf. 

LINEAR SWEEPS: Sweep Frequency -Recurrent and driven sweeps con- 
tinuously variable in frequency from 2 to 30,000 cps. Maximum sweep 
writing rate, 1"/psec. Provision for sweeps of extra -long duration, 
t/ sec. of sweep secured for each pf of external capacitance. 
Synchronization -from signal of either polarity. 
Sync Limiting -on both driven and recurrent sweeps. 

VOLTAGE MEASUREMENT-Squarewave standard applied for calibration 
by front panel push button. 
Voltage Range: VOLTS FULL SCALE, 0 to 0.1, 1, 10, 100 volts, Multi- 
plier: xl to x10. Overall accuracy, 5%. 

INTENSITY MODULATION - 15 volts blanks beam at normal intensity 
settings. 

CALIBRATED SCALE - Variable illumination. Numbered calibrations for 
Direct Amplitude measurement. 

PRIMARY POWER - 115 or 230 volts, 50-400 cps. 110 w. 

PHYSICAL CHARACTERISTICS - Metal cabinet with grey wrinkle finish. 
Dimensions: height 131/2", width 83/4", depth 191/2". Weight 50 lbs. 

Write for technical bulletin A -04-A for complete details. 

INSTRUMENT DIVISION ALLEN B Du MONT LABORATORIES, INC., 1500 MAIN AVE., CLIFTON, N. 3.; 
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C. H. Cramer, Assistant Transmission 
Research Engineer, in charge of the de- 
velopment of this undersea amplifier. 

Working under Pressure 
HOW MONEL HELPS 

BEAT CORROSION AND STRESS 

200 FATHOMS DOWN 

Pressure equalizer. The 
bellows. the tubular ca- 
ble entrance glands at 
left and right, as well as 
nuts and bolts, are Monel. 

Components of cable en- 
trance glands made en- 
tirely of Monel. 

The demand for increased cable capacity in Western 
Union's Transatlantic Cable System called for an ampli- 
fier to step up operating speed of the older cables. 

And the amplifier had to operate on the ocean floor, 200 
to 300 fathoms down. 

A tall order for Western Union engineers? Here's how 
they filled the bill ... with the help of Monel®. 

First, a three -stage vacuum tube amplifier (using Nickel 
and Nickel Alloy components) was designed to boost and 
reshape the signal, thus facilitating increased message 
capacity. 

Then, a case was designed to protect this delicate appa- 
ratus against the tremendous pressures and corrosive ac- 
tion of the sea waters. For important parts of this, they 
turned to Monel. 

Monel was selected for the insulating glands where the 
cable enters and leaves the amplifier because it has the 
strength to withstand the stress of tremendous undersea 
pressures. And Monel provided the corrosion resistance so 
necessary for a submarine application. 

For the pressure -equalizing bellows, and for nuts and 
bolts at many critical fastening points, tough, fatigue resis- 
tant Monel is also used. 

This first installation on the cable from Bay Roberts, 
Newfoundland, to Penzance, England, has proved a suc- 
cess. Western Union is now installing similar units on other 
transatlantic cables. Installations on eight more are planned. 

Are you looking for a metal that offers exceptional ad- 
vantages ... corrosion resistance, strength, good tempera- 
ture characteristics, etc.? Then you may find that metal 
among the Inco Nickel Alloys. 

Although these metals are now restricted or on extended 
delivery, for help in selecting the right metal to meet your 
extreme conditions or exacting requirements when they 
are again freely available, write to Mr. B. B. Winter. 

THE INTERNATIONAL NICKEL COMPANY, INC. 
67 Wall Street, New York 5, N. Y. 

Nickel INC° Alloys 

MONEL® "R"® MONEL "K" MONEL "KR"® MONEL 

"S"® MONEL NICKEL LOW CARBON NICKEL DURANICKEL® 
INCONEL® INCONEL "X"® INCOLOY NIMONICS 
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Men who design, engineer and buy America's products 

rely on .. and use ..National Laminated Plastics because.. 
"National's quality control pro- 
gram starts with engineering re- 
search on the raw materials used 
and the development of material 
specifications. The next step is 
the preparation of process speci- 
fications for the various manu- 
facturing operations. The final 
step is the testing of all products 
against specifications. We develop 
such specifications for all of our 
new products. For standard 
grades, we actively co-operate 
with A.S.T.M., N.E.M.A., and 
Government agencies in estab- 
lishing standard values for essen- 
tial properties. Rigid adherence 
to this program of quality control 
makes National products depend- 
able-uniform." 
Gerald H. Mains 
Director of Research, Phenolite Div. 
National Vulcanized Fibre Co. 

National Laminated Plastics 
nationally known-nationally accepted 

NATION AL 
VULCANIZED FIBRE 

A tough horn -like material with high 
dielectric and mechanical strength. 
Excellent machinability and forming 
qualities, great resistance to wear and 
abrasion, long life, lightweight. Sheets, 
Rods, Tubes, Special Shapes. 

HENOLITE} 
Laminatêd PLASTIC 

Phenolite possesses an unusual com- 

bination of properties-a good elec- 

trical insulator, great mechanical 
strength, high resistance to moisture; 
ready machinability, lightweight. 
Sheets, Rods, Tubes, Special Shapes. 

National Vulcanized Fibre Company 
Wilmington 

Offices in 

Since 1873 

Delaware 

Principal Cities 

C. A. Mellinger, electrical engineer, 
testing dielectric breakdown of phe- 
nolic laminated sheet to meet p quire- 
ments of N.E.M.A. standards for 
high dielectric strength. Test is made 
after sheet has been soaked in hot 
water (50°C) for 48 houis. This 
transformer makes possible tests up 
to 100 kilovolts. 

George Holton, in charge of electrical 
testing laboratory, measuring dissipa- 
tion or power factor at 1000 cycles of 
silicone Fiberglas sheet, Grade G-7-834, 
in a study of electrical characteristics of 
this new grade. The silicone Fiberglas 
material has heat resistance up to 
250°C. and the lowest dissipation factor 
of any thermosetting laminate yet 
available. 

Francis Corcoran tests the flexural 
strength of a piece of 38th inch thick 
Phenolite, Grade XXX -401, against the 
requirements of MIL -P Specification 
3115B, type PBE. He uses a testing 
machine which employs hydraulic pres- 
sure to determine the number of pounds 
per square inch required to break the 
specimen supported as a beam. 
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MILITARY 

FOR AIR, LANA AND 

TYPICAL APPLICATIONS IN WHICH CP DEHYDRATORS PROviOF 

YEAR 'ROUND TROUBLE -FREE AUTOMATIC SERVICE: 

Purging and pressurizing transmission lines, waveguides.anel-aTsöciated 
apparatus. 

® Pressurizing_ large-cáv fies and other radio and radar equipment - -errelósures. 

o Fog prevention in precision optical systems. 

O Corrosion prevention in precise servo amplifier assemblies.- 
o For raising and maintaining the power handling capyeity óf high volt- 

age systems and apparatus and innumerable o#rér similar applications. 

CP DEHYDRATORS OFFER THE FOjLOWUVG UNIQUE FEATURES: 

Low dewpoint. - 6perating pressure up to 100 lbs. per squyré inch 
fully _automatic operation continuous duty performance -slow noise 

level minimum vibration long service life with mirymúm maintenance 

zz 

MANUFACTURERS OAXIAI TRANSMISSION ". <i ' . . c-- 1 RDWARE, 
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SEABORNE SERVICE 

...Custom 
Designe 
for every 
Governmen 
and Military 
Application 
CP dehydrators are readily adaptable to the critical requirements 
of the Armed Forces. Standardized parts permit rapid assembly 
of equipments suitable for practically any specialized need 
at minimum cost and without prolonged delay. Over a decade of CP 
experience in dehydrator design and manufacture insures 
products of long life and dependable service with an absolute 
minimum of maintenance. Inquiries are invited. 

COMMUNICATION PRODUCTS 
COMPANY* Inc 

DIPOLE ANTENNAS, SWITCHES, Q -MAX LACQUER AND CEMENT 

MARLBORO, NEW JERSEY 
Telephone: FReehold 8-1880 
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fil Ii l'. textile for electrical insulation 

higher tensile strength than FIBERGLAS YARNS.! 

THE NAME 

Alum 
OWENS-CORNING 

FIBERGLAS IS 
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IF YOU MAKE OR USE 

ELECTRICAL EQUIPMENT 
IT WILL PAY YOU TO SPECIFY 

FIBERGLAS* insulating materials 

High tensile strength, plus small diameter, in yarns used 
in electrical insulation permits the reduction of weight 
and bulk of electrical equipment. 

That's why more and more wire and cable and elec- 
trical apparatus manufacturers are turning to insulating 
materials made with Fiberglas yarns. 

Fiberglas yarns are glass in fibrous form. Even the 
smallest diameter Fiberglas yarn surpasses all other high 
temperature textile yarns in break strength. Fiberglas - 
braided wires and cables are thinner, lighter, easier to 
install. Fiberglas tapes, varnished cloths, sleeving and 

tubing, cords and laminates also save space ... permit 
the design of less bulky wire, cable and apparatus. And, 
despite lack of bulk, Fiberglas -based insulating mate- 
rials permit uprating of equipment and service under 
higher operating temperatures. 

So, if you make or use electrical equipment, remember 
to specify FIBERGLAS. 

Owens-Corning Fiberglas Corporation, Electrical 
Sales Division, Dept. 860, 16 East 56th Street, New York 
22, New York. 

FIBERGLAS YARNS ALSO GIVE YOU THESE COST -SAVING ADVANTAGES 

MOISTURE 
RESISTANCE 
Wire, cable, 
and apparatus 
resist moisture 
better, if 
they're made 
with 
Fiberglas 
materials. 

EXCELLENT 
SPACE 
FACTOR 
Tough, 
small -diameter 
Fiberglas yarns 
permit design of 
smal'er, lighter 
high temperature 
electrical 
eyuil ment. 

OIL AND 
ACID 
RESISTANCE 
Fiberglas 
insulating 
materials 
resist the 
ravages of 
oils and 
acids. 

HEAT 
RESISTANCE 
Fiberglas 
insulating 
materials 
resist 
break-down 
under 
heat. 

GOOD GUIDE TO A GOOD BUY! 
*Fiberglas is the trademark (Reg. U. S. Pat. 

Off.) of Owens-Corning Fiberglas Corporation. 
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Special Electrical Components 
. switches, connectors, tube caps, shock 

mounts, miscellaneous stampings and moldings 
... designed and manufactured by Ucinite for 
manufacturers of electronic equipment of all 
kinds . . . for use in defense and civilian in- 
stallations. 

With an experienced staff of design engineers 

. plus complete facilities for volume produc- 
tion of metal parts and the assembly of metal 
to plastic and ceramic parts, we are capable of 
supplying practically any need for special elec- 
trical components in this general classification. 
Call your nearest Ucinite or United -Carr rep- 
resentative for full information, or write direct. 

{ 
Specialists in 

ELECTRICAL ASSEMBLIES, 

RADIO AND AUTOMOTIVE 
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NEW CBS-HYTRON 5Y3WGTA , 

gives you at 50,000 

1. Full sea -level ratings 

2. JAN -1A ruggedization 

3. Single -ended convenience 

`ACl¡usci rating chcrt cvo 

CONSTRUCTIONAL HIGHLIGHTS 
5Y3WGTA 

For high altitudes: A. Cavity stem (patent 
pending). B. Barrier base. C. Optimized lead 
spacing. All three offer maximum isolation 
and insulation of high -voltage leads for 
stratosphere operation. 

For ruggedization: D. Four -point mount 
support. E. "Mouse -trap" filament tensioner 
springs. F. Resilient superstructure cross 
springs. G. Low-pass mechanical filter be- 
tween base and mount structure to absorb 
high -frequency components of shock. H. 
Cotaphoretic-coated filament. 

90,000 FEET UP! New CBS-HYTRON 6004 

CBS 
YTRO 
RRrnc tues 

Climbing higher still? Plate con- 
nections to top caps of 6004 push 
ceiling far into stratosphere. 
CBS-Hytron 6004 operates at 
90,000 feet - higher at adjusted 
ratings - free from arc -over and 
at safe bulb temperatures. See 
comparative data for ratings. 

MAIL TODAY 
FOR COMPLETE DATA 

101114011431Lit 
A Vei\S\ON OF GOLUM6\A 9ROAOGAS\NG 

SVS _-- 
SALEM, MASSACHUSETTS 

Is your aircraft equipment climbing up ... up 
... up? Need an all-purpose rectifier - preferably 
ruggedized - to meet the challenge? High -altitude 
5Y3WGTA . . . also the original ruggedized fila- 
mentary -type tube ... is your answer. 

At 50,000 feet* CBS-Hytron 5Y3WGTA offers you: 
Same maximum current and voltage ratings (with safe 
bulb temperatures) as the standard 5Y3GT at sea 
level. Plus JAN -1A ruggedization to withstand de- 
structive shock, vibration, acceleration, and impact. 
And single -ended construction ... convenient for both 
new and older equipment. (The 5Y3WGTA is inter- 
changeable with the 5Y3GT or 5Y3WGT.) Check the 
5Y3WGTA's ratings ... its rock -solid construction. 

COMPARATIVE DATA 

Max. Ratings 5Y3WGTA 6004 
Operating altitude 50,000 ft. * 90,000 ft. * 
Peak inverse plate voltage 1,400 vt 1,000 vtt 
Peak plate current per plate 400 ma. 400 ma. 
Bulb temperature 185° C 185° C 
JAN -1A ruggedized Yes No 
Basing Single -ended Double -ended 

*Adjusted rating chart available for higher altitudes.: At 50,000 feet.ft At 90,000 feet 

HYTRON RADIO 8. ELECTRONICS CO. 
Salem, Massachusetts 
Please send me full data (including adjusted rating chart for higher altitudes) 
on CBS-Hytron high -altitude rectifiers: 5Y3WGTA and 6004. 

YOUR NAME 
(please print) 

COMPANY 

STREET ADDRESS 

CITY AND STATE 
E 
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as Duet. Sp 
Men, experience, and machines - 

that -do -everything -but -talk, are 
generally the answer to a problem 
of obtaining parts of complex 
shape and precise dimension. 

Here at Superior, customers for 
parts of this kind get a particularly 
good answer. We have the experi- 
enced men with a solid background 
of tubular parts production who 
are willing and able to take the 
time and care required for top- 
quality products. And we have 
the machines. 

The delivery end of one of them 
is shown above. The part coming 
out came into our plant as a 2" 
tube, went through several redraw 
and annealing operations, was fi- 
nally cut to exact length, tumbled to 
remove cutting burrs, then rolled 
by a controlled process to the 

precise dimensions established by 
customer specifications. 

There's nothing spectacular in 
the story ... it's just the outline 
of one of the many jobs that we 
know how to do well. Behind 
the story, however, is a thought 
for you. 

Our production story is backed 
by our ability, facility and desire 
to help you. If you are an experi- 
menter in electronics or a manu- 
facturer of electronic equipment 
and you need a tubular part to do 
a tough job well, better check with 
us. We'll be glad to assist with 
research, development, and design 
aid toward the solution of your 
problems. Tell us about them by 
writing Superior Tube Company, 
2500 Germantown Ave., Norris- 
town, Pennsylvania. 

Cutting and Tumbling. Cutting machines and 
jigs of many types and sizes are combined 
with extensive tumbling equipment to permit 
fast, accurate production of quantities of parts 
at Superior. 

Fabrication. fart, can be readily rolled at 
either or both ends, flared, flanged, expanded, 
or beaded (embossed) as required. The anode 
above is one of many such parts we produce 
at high speed and low cost. 

The Finished Part. Final stage in the fabri- 
cation of the part, shown above at three stages 
of production, is a bend nicely controlled for 
both precise angle and freedom from other, 
unwanted distortion. 

This Belongs in Your Reference File 

... Send for It Today. 
NICKEL ALLOYS FOR OXIDE -COATED CATHODES: This reprint de- 
scribes the manufacturing of the cathode sleeve-from the refining of the 
base metal; includes the action of the small percentage impurities upon 
the vapor pressure and sublimation rate of the nickel base. Future trends 
of cathode materials are also evaluated. 

All analyses .010" to i4" O.D. 

Certain analyses (.035" max. wall) Up to 134" D.D. 

SUPERIOR TUBE COMPANY Electronic products for export through Driver -Harris Company, Harrison, New Jersey Harrison 6-4800 
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SORENSEN 
REGULATES 

AND CONTROLS 

The NOBATRON* maintains stabillized DC voltage under 
changing line and/or load conditions. 

A complete line of catalog models are available, with 
output voltages of 6, 12, 28, 125, and 200 VDC, from 5 to 
350 amperes. 

Sorensen Nobatrons eliminate battery and generator trou- 
bles. They combine high regulation accuracy with maximum 
dependability and minimum maintenance. 

All models are attractively finished. Most can be furnished 
either for relay rack mounting or in cabinets for bench -top 
use. Most units are metered; all are adequately protected 
against overload by suitable fuses and breakers. 

COMMON NOBATRON SPECIFICATIONS 

Input voltage 
range 

95-130 VAC, single k, 50-60 ..- High -current units 
208/115, 30, 4 -wire, wye. 

Output voltage 
range 

Adjustable ± 10% with rated accuracy, - 25% 
with I accuracy. 

Regulation accuracy ± 0.2% from 1/10 to full load. 

Ripple voltage 1% RMS. Time constant 0.2 seconds. 

Reg. U. S. Pat. OH. by Sorensen á Co., Inc. 

Nobatron Model E-6- S 

WIDER OUTPUT VOLTAGE RANGE MODELS 
Nobatron-RANGERS* are designed to meet the demand for 
power supplies similar to the Nobatron but with wider output 
voltage ranges. 

Nobatron-RANGERS are continuously adjustable over ex- 
tended output ranges, yet provide regulation accuracies of 
-1-0.25 J, against line and/or load. Other specifications are 
identical to those of the standard Nobatrons. 

Three models are available, the SR -30, SR100, SR -2. Capac- 
ities, respectively, are 3 - 30 VDC at 3 - 30 amperes, 3 - 135 
VDC at 1 - 10 amperes, and 100 - 300 VDC at 1 - 10 amperes. 

Investigate NOW the cost of a NOBATRON installation 
versus the overall cost of less satisfactory DC sources. 

OTHER SORENSEN ISOTRONIC PRODUCTS INCLUDE: 

B-NOBATRONS (high -voltage, low -current DC Supplies) 

FREQUENCY CHANGERS VARIABLE AUTO TRANSFORMERS 

SATURABLE CORE REACTORS AC LINE REGULATORS 

SORENSEN 
For Complete Information Write SORENSEN & COMPANY, INC. 

375 Fairfield Avenue Stamford I, Conn. 
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1. New, fast -heating G -E iron weighs only 84 -oz. 2. New G -E portable hi -pot tester is easy to operate. 

Two ways to speed your production 
Reach hard -to -solder places 
with this new thin -shank iron 
"As easy to use as a pencil," say operators who use 
General Electric's new lightweight soldering iron. 

Its thin, h -inch -diameter -inch-diameter shank lets the l -inch 
tip into places a regular iron can't touch. Operators 
can solder more joints per minute-and with fewer 
rejects because the iron's lightness, balanced design 
and comfortable handle all reduce fatigue. 

Long-lasting G -E Calrod* heater provides quick 
heat -recovery properties, gives plenty of heat for 
uniformly strong soldered joints. Maintenance of this 
60 -watt, 120 -volt iron is low because the long -life 
Ironclad tip need not be filed or dressed. Send for 
Bulletin GED-1583. 
*Reg. Trade -mark 

GENERAL 

Eliminate cages and barriers 
with this new insulation tester 
Now you can perform high -potential tests on your 
equipment with minimum danger to personnel. That's 
because the current output of General Electric's new 
high -potential insulation tester is limited to 5 milli- 
amperes well below the "let go" value. 

Testing time is cut, too no need to set up cages, 
barriers, or tape. Tester is portable, weighs only 22 
lbs. Simply plug it into any 115 -volt a -c outlet and 
start testing. 

Line surges are virtually eliminated in output. 
Flash-overs can't burn insulation. Neon light on 
panel gives warning before insulation breaks down. 
Output is adjustable from 0 to 3500 volts, with 
test capacitance up to .006 muf. Bulletin GEC -700. 

ELECTRIC 
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TIMELY HIGHLIGHTS 

ON G -E COMPONENTS 

Four ways G -E selenium rectifiers 
meet your d -c power requirements 
Selenium rectifiers provide the elec- 
trical designer with versatile and flexi- 
ble means of getting the right quantity 
of d -c power. But not all selenium 
rectifiers are alike. Here are four im- 
portant "quality points" you'll find 
in G -E units in comparison with com- 
petitive equipment: 

1. Lower forward resistance-for 
higher output and cooler operation- 
plus lower costs in other circuit com- 
ponents. 
2. Less back leakage-for higher 

efficiency as well as higher output. 
3. Cooler operation-the result of 

the above characteristics-since there 
is less heat to dissipate, less ventila- 
tion is needed. 
4. Slower aging-which extends ex- 

pected life at rated output to over 
60,000 hours. 

And of course the G -E line is com- 
plete, to meet all your design needs. 

For a complete refresher on rectifier 
fundamentals, circuits, and applica- 
tions, send for the new 28 -page G -E 
booklet prepared to aid the design 
engineer. Check Bulletin GET -2350. 

Standard stack construction 

Tube -mounted construction 

` , -------- 

Miniature cell assemblies 

Dual -rated capacitors 
simplify design problems 
Meet your design needs, standardize, 
and cut inventories with these G -E 
fixed paper -dielectric capacitors. 
Equally applicable to a -c and d -c, 
they come in many case styles, with 
ratings from 236 through 660 volts 
a -c and 400 through 1500 volts d -c. 

All units are treated with Pyranol* 
and hermetically sealed to prevent 
leakage or contamination. Check 
Bulletin GEC -809. 

Current -sensitive relays 
stand severe vibrations 

G -E current sensitive d -c relays are 
available with d -c pickup ratings in 
steps from 4 to 1500 ma. They are 
especially applicable to circuits using 
limited power for energizing coils-as 
in aircraft. Lightweight and corrosion - 
proof, these relays withstand severe 
vibration and operate at rated current 
through a wide range of altitudes. See 
Bulletin GEC -834. 

r 

EQUIPMENT FOR 

ELECTRONIC MANUFACTURERS 

A partial list of the thousands of items in 

the complete G -E line. We'll tell you about 

them each month on these pages. 

Components 
Meters and Instruments 

Capacitors 
Transformers 

Pulse -forming networks 
Delay lines 

Reactors 
*Thyrite 

Motor -generator sets 
Inductrois 
Resistors 

Voltage Stabilizers 
Fractional -hp motors 

Rectifiers 

Timers 
Indicating lights 
Control switches 
Generators 
Selsyns 
Relays 
Amplidynes 
Amplistats 
Terminal boards 
Push buttons 
Photovoltaic cells 
Glass bushings 
Dynamotors 

Development and 
Production Equipment 

Soldering irons 
Resistance -welding control 

Current -limited high -potential tester 
Insulation testers 

Vacuum -tube voltmeter 
Photoelectric recorders 

Demagnetizers 

*Reg. trade -mark of General Electric Co. 

G I Electric Company, Section D667-21 

Schenectady 5, New York 

L 

Please send me the following bulletins: 

Indicate: N/ for reference only 

X for planning an immediate project 

GEC -700 
GEC -809 
GEC -834 
GED-1583 
GET -2350 

High -Potential Tester 

Paper -Dielectric Capacitors 

Current -Sensitive D -C Relays 

Lightweight Soldering Iron 

Selenium Rectifiers 

Name 

Company 

City State 

J 
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They fly 
a space ship - 
New York 

to Los Angeles! 
Every Tuesday, the mighty space ship 

of Tom Corbett - Space Cadet leaves 
from New York for Los Angeles and 

seventeen cities in between - on film! 
This popular TV program must ar- 

rive on time, and it always does. The 
films are shipped via the world's fastest 
method - Air Express ! 

And each 5 -lb. shipment to Los 
Angeles costs only $5.94 - 12% To 
30% LOWER than the other commercial 
air services! 

Air Express is a nationwide carrier, 
giving shipping room to receiving room 
service - and at lower rates in many 
weights and distances than any other 
commercial air service! 

Next time you ship, express yourself 
clearly. Say Air Express ! Division of 
Railway Express Agency. 

1952 - OUR 25TH YEAR. 

9A/R f%PRfSi' 
GETS THERE FIRST 

90 September, 1952 - ELECTRONICS 

www.americanradiohistory.com



The Stevens thermostats listed are just a few from the largest line of bimetal 

l problem in 

thermostats in the industry. So even if you have 
standardaStevens thermostatowill 

design, check with Stevens first. Chances are a 

satisfy all your performance, size, cost and delivery problems. 

FEATURES 

TYPE C 

Yes 
Yes YesNo No 

STYLES Yes Yes Yes 

Yes 

Yes Yes No No 
Adjustable .le . . ' ' Yes No No No 

ManualAdjutable 

. . . . ' ' ' ' ' . No Yes No No 
Yes No Yes 

leResetleDouble . 
. 

Yes No 

Positive 
Pole Throw - Yes 

Yes 
Yes Yes 

No Yes No Yes Yes 

Positive Acting NoYes 
Snap Acting . . . . . . - ' Yes Yes 

Yes Yes Yes 

Open. . . 
. . . . . . . No No 

Yes Yes Yes Yes 

Enclosed . 
e ' ' Yes Yes 

Hermetically Sealed 

Maximum 

650' F. 650° F. 
_ 

ADJUSTABLE TEMPERATURE RANGE, 650' F. 650° F. 400° F. 

OPERATING TEMPERATURE, Maximum 
650° F. 650' F. 650° F. 650° F. 650° F. 

App. 15 F. 50' F. 600° F. App. 5° F. 

App. 15° F 150' F.5° 8° F. App. 5° F. 

DIFFERENTIAL, as measured on bimetal 

Maximum - APP. 5' F. 10° F. App. 5° F. 

Minimum 
- 

±10°F ±5°F ±5°F 
±10'F ±10°F +3°F -+-5°F 

CALIBRATING LIMITS ±10°F +5°F ±5°F 
. . . . ±5°F 

Standard - , 

Special - - 8 amps. 5 amps. 

15 amps. 12 amps.2 amps. 

RATING (Non -Inductive Load) 15 amps. 25 amps. 8 amps. 4 amps. 

15 amps. 10 amps.. 5 amps. 

115 Volts a.c. 10 amps. 
1 5 amps. 12 amps. 

2308 Volts . . . . . . . 15 amps. 25 amps. 

28 Volts d.c. - - - 300 300' 
300° 300° 

ANGLE ROTATION, Maximum . . . F-2008 
Single Stud Single Stud See Bulletin See Bulletin See Bulletin009 See Bulletin008 

F-2003 Good 
MOUNTING Good Good 

Fair Good Fair 

VIBRATION RESISTANCE Good Good 
Good Good Excellentod 

CORROSION RESISTANCE Good Good Excellent Excellent 
Excellent Excellent 

Standard Excellent Excellent Excellent 

Hermetically Sealed Excellent Excellent 
Excellent Excellent 

See Bulletin See 
Bulletin008 

HIGH ALTITUDE PERFORMANCE 
L-4079 F-2009 

See Bulletin SeeLBulletin4 
$eF-2003í1n 

See Bulletin 

SIZE 
P_2006 

MARK YOUR PRINTS -- STEVENS THERMOSTATS Will interrupt 150 amps. 12 volts d.c. R EQUAL 

Note: Thermostats shown approximately half size. / 044 it° 

urfaGturing corojany, inc. 
ifor 

, 
MtANSFiEID, OHIO 
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21ATI-WiTirrrig 
AT WORK AT RAYTHEON 

exceence in eeclronicd 

Raytheon Manufacturing Company, leading manufacturers of a wide range 
of quality electron tubes - relies on Magnivisions to eliminate eyestrain for 
the operators who do the exacting, precision assembly work required in the 
manufacture of the world's finest tubes. Pictured are operators in Raytheon's 
new Quincy Plant - the world's most modern tube plant - inspecting com- 
ponents for use in Raytheon Reliable Miniature and Subminiature Tubes. 
Magnivisions are also on duty at Raytheon's Newton plant where the same 
high standards of inspection and quality control are applied to the manu- 
facture of Television and Radio Receiving Tubes. 

Magnivision provides brilliant cool illumination. Seeing is believing and the 
unique combination of Magnivision's distortion -free lens and the shadowless 
lighting assist operators on all inspection and assembly work. 

SPECIALISTS IN INDUSTRIAL VISION 

ENGINEERING DEVELOPMENTS INCORPORATED 
32 WEST PELHAM STREET-TEL NEWPORT 4900-NEWPORT, RHODE ISLAND 
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To the project engineer about to have a "baby" 

You're busy solving the functional design problems of that new project. 
It's taking all your working hours. But what about the chassis or housing? 
That's where more problems arise. 

And that's where Karp helps by answering difficult questions like: how 
to make your design functional yet attractive...how to make a water -tight 
seal...how to provide adequate ventilation...in fact, how to solve all the 
problems of planning a low-cost sheet metal assembly. 

By calling Karp in early, your "packaging" problems can be ironed out 
as you solve your functional problems. And with its creative engineering 
staff, its vast assortment of available dies, its 77,000 square feet of facilities, 
Karp can show you how to cut costs and delivery time. We'll be glad to 
talk it over with you. 

KARP METAL PRODUCTS CO., INC., 215 63rd St., BROOKLYN 20, N. Y. 

MOST COMPLETE FACILITIES FOR LARGE AND SMALL RUNS OF 

CUSTOM-BUILT SHEET METAL FABRICATION 

ENGINEERING + TOOLING + PRODUCTION + FINISHING AND ASSEMBLY 
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SPEAKERS-In radio and TV speakers, Carboloy 
Permanent Magnets replace larger electro magnets 
in the field structure. Current passing through 
uniform field of these high-energy magnets causes 

voice coil and cone to vibrate in proportion to 
voltage; tone is truer! Carboloy Permanent Mag- 
nets never fail; never need maintenance. Are also 
used in TV focusing assemblies. 

How Carboloy permanent magnets 
improve electrical products 

CONTROLS-Switches in com- 
pact Minneapolis -Honeywell 
controls use permanent mag- 
nets to give safer snap action, 
help quench arcs. The magnets 
are exceptionally stable; pro- 
vide uniform high energy for 
the life of the control. 

94 

Want to cut down product size, 
weight? Build a better -perform- 
ing product for less money? 

Then check the possibility of 
using Carboloy Alnico perma- 
nent magnets wherever you need 
lasting magnetic energy. 

Carboloy permanent magnets 
are simple, self -containing 
sources of energy that never fail. 
They are powerful in small sizes. 
Need no outside power supply, no 
maintenance. They help reduce 
fabrication costs by eliminating 
wires, coils and operating parts. 
Above all, they let you simplify 
design ... build a lighter, more 
compact, finer -performing prod- 
uct at a saving. 

On these pages you'll see how 
others got the jump on competi- 
tors by using permanent magnets. 
Perhaps you'll get an application 
idea from reading about them. 

FREE SERVICES 

If so, check Carboloy magnet 
engineers for free, expert advice 
and an assist in design and ap- 
plication. Look to Carboloy pro- 
duction lines, too, for the uniform, 
high-energy Alnico magnets you'll 
need for best results - all sizes, 
all shapes; cast or sintered to your 
specifications. 

Send coupon for free Magnet 
Design Manual PM -101 and 
Standard Stock Catalog PM -100. 

CARBOLOY 
DEPARTMENT OF GENERAL ELECTRIC COMPANY 

11139 East 8 Mile Blvd., Detroit 32, Michigan 
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INSTRUMENTS-Fig. A is damping magnet once 
used in GE indicators. Fig. B is tiny Carbo toy 
magnet now used. It permits smaller indicator 
design (Fig. C), cuts materials and assembling 
costs ... speeds up calibrations. 

MAGNETOS- To Scintilla Magneto Division, 
Bendix Aviation Corp., weight savings are vital 
in their aircraft products.. Fig. A shows chrome 
rotor weighing approximately 4 lbs. 9 ozs. Fig. 
B shows newer model rotor using Carboloy 
Alnico. It weighs only 2 lbs. 4 ozs. 

CARBOLOY 

ALNICO 
Gentlemen: 

Please rush me, without cost or obligation, copies of Permanent 

19/6 

Magnet Design Manual PM -101 and Standard Stock Catalog PM -100. 

I 

PERMANENT 
NAME 

POSITION 

MAGNETS 
i 1' i COMPANY NAME 

r ADDRESS 

CITY ZONE STATE 

GENERATORS-When GE engineers had only 
6" x 6" area for jet's tachometer generator, 
they whipped design problem with a tiny 
permanent magnet. It eliminated coils and 
wires, supplied the powerful energy required. 

ADVANTAGES OF CARBOLOY 
PERMANENT MAGNETS 

1 Simple - no operat- 7 No power failures 
ing parts 

8 Combine electrical and 

2 Uniformly powerful mechanical features 

3 Permanent source 
of energy 

4 No coils to wire 

5 Cool -running 

6 No operating costs 

9 Simplify mechanical 
assemblies 

10 

11 

12 

Uninterrupted oper- 
ation 

Moisture -resistant 

Create savings 

"Carboloy" is the trademark for the products of Carboloy 
Department of General Electric Company 

Plants at Detroit, Michigan; Edmore, Michigan; 
and Schenectady, New York 

Carboloy Department of General Electric Company 

11139 East 8 Mile Blvd., Detroit 32, Michigan 
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MOISTURE 

FUNGUS 

VIBRATION 

SALT SPRAY 

ROTATIONAL WEAR 

MALLORY 
SERIES Q CARBON CONTROLS 

withstand them all ! 
Now ... from Mallory ... you can get a carbon 
control that takes the toughest service conditions 
in stride. It's the Q series Midgetrol® ... a new 
version of this outstanding control, with added 
features that make it applicable to the most 
severe requirements: 

NEGLIGIBLE HUMIDITY DRIFT: carbon is deposited 
under precise control on a base material which 
affords greatly improved stability under 
humid conditions. 

IMPROVED INSULATION: selected for unusually 
high insulation resistance and extremely low mois- 
ture absorption ... thoroughly fungus -proofed. 

SALT SPRAY RESISTANCE: all metal parts pass 100 - 
hour salt spray test. 

LONGER ROTATIONAL LIFE: hard nickel silver con- 
tact, limit wear, assure long service. 

For special service, these additional features can 
be supplied: 

WATERPROOFING: gasket -sealed shaft bushing 
packed 11 11.11 silicone grease, and gasket -sealed panel 
mounting. 

VIBRATION -PROOFING: lock -type split bushing pre- 
vents shaft rotation even under heavy vibration. 
Q series Midgetrols are supplied in values from 
5000 ohms to 10 megohms in all standard JAN 
tapers. Single or dual units are available, with or 
without attached switch. 

r 
Wire Wound Controls 

for Military applications 

Look to Alallory for Q series wire wound con- 
trols made especially for Military service 
... now available with all the construction 
features listed for Q series Midgetrol car- 
bon controls. 

L 

Be ready for those tough applications; find out about Mallory 
Q series Midgetrols now. Call or write Mallory today. 

Television Tuners, Special Switches, Controls and Resistors 

MALLORY 
MALLORY EL CO..Inc. SERVING INDUSTRY WITH THESE PRODUCTS: 

Electromechanical-Resistors Switches Television Tuners Vibrators 

Electrochemical-Capacitors Rectifiers Mercury Dry Batteries 
Metallurgical-ContactsSpecial Metals and Ceramics Welding Materials 

P. R. MALLORY & CO., INC., INDIANAPOLIS 6, INDIANA 
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ELECTRONICS SEPTEMBER, 1952 

SPACE ... Since 1932 there has 
been a steady increase in the 
number of observed solar and 
galactic sources of radio signals. 
The frequencies of these signals 
lie between 18 and 30,000 mc, high 
enough to penetrate the iono- 
sphere yet low enough to avoid 
absorption by molecules of the 
atmosphere. 

Until last year all radiations 
had the character of noise, occupy- 
ing broad frequency bands. It 
was then observed that neutral 
hydrogen atoms, principal constit- 
uent of interstellar gas, radiate on 
the sharply fixed frequency of 
1,420.4 mc. This makes it possible 
in radio astronomy to measure, by 
means of Doppler shift in fre- 
quency, the velocity with which 
gas masses approach or leave us. 
Similar observations are also pos- 
sible for gas masses located be- 
hind dark nebulae, as the latter 
are opaque to light but trans- 
parent to radio waves. 

Much can be learned about what 
goes on in outer space by applying 
the new technique. Thus it ap- 
pears to us that international 
setting aside of the specific fre- 
quency referred to for such work 
is a distinct possibility. 

PHOTISTORS? ... Transistors, 
like germanium diodes, can be 
made photosensitive. This is well 
known to people who make them 
but little use has so far been made 
of the intriguing phenomenon that 
could provide compact controls 
responsive to light variations. 

CROSS 

TALK 

Few stones are being left un- 
turned these days in the field of 
transistor design. So it wouldn't 
surprise us if photosensitive tran- 
sistors soon saw the light of day, 
perhaps by mid -1953. First uses 
might be semicommercial, telephone 
switching systems and the like. 

HELP ... Dear to our heart are 
companies that circulate among 
their engineers memos telling how 
to write good technical reports, 
Consolidated Vultee being the 
most recent example. Good in- 
ternal reports frequently make 
good papers for outside publica- 
tion without much modification, 
and this is an editorial staff's idea 
of Utopia. 

Westinghouse has prepared a 
paper entitled "Opportunities for 
the Engineer Who Likes to Write" 
for publication by college maga- 
zines, and this one really gives us 
a leg up on a broad scale. Couldn't 

have done better ourselves if we 
had written a piece to stir up more 
good copy for ELECTRONICS. 

TREES ... Back in 1930 ELEC- 
TRONICS published a family tree 
tracing the genealogy of tubes. It 
was a relatively simple sapling 
(below, left) having just a few 
branches. 

By 1934 well -watered roots had 
really taken hold, so we did the job 
again (right). The number of 
branches had more than doubled, 
and the tree had gained consider- 
ably in height. 

Now, 18 years later, we've taken 
another look. The result is the tree 
occupying the entire following page 
within this issue (p 98). It has, 
once again, grown tremendously in 
stature, and there are some four- 
score branches. In addition, a new 
and promising sapling stemming 
from studies of solid-state physics 
has taken root in the shade. 

. 
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The family tree of electron tubes grows up 1930-1934-and tmille> 
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Seol Tube 

1945 

Vidicon 

1950 

Traveling Wove Tube 

1946 

emory Tube 

Beam Output 

1936 

Metal Envelope 

1935 

1947 Pentagrld 

1933 

Acorn Tubes 

1933 

Image Orthicon 

1946 

Synchrotron 

1945 

Induction Electron 

Commercial Electron 
Accelerator 

Diffraction Instrument 1941 

1944 Orthicon 

1940 

Commercial Mass 

Spectrometer 

1942 

Multi -Cavity 

Magnetron 

1940 

Full -Wave 

Receiver Rectifier 

1925 

Split -Anode 

Magnetron 

1928 

Solid -Anode Magnetron 

1921 

Electro-Luminesc en c e 

Commercial Electron 

Microscope 

1938 

Germanium Diodes 

NEW 
GROWTH 

Commercial Sealed 

C -R Tubes 

1932 

Pentode 

1931 

Screen Grid Tube 

1927 

First 

Special -Purpose Tube 

1925 

mage Iconoscope 

1938 

Coolidge %-Ray Tube 

1913 

gh-Voltage Kenotron 

1915 

Light -Sensitive 
Crystals 

Selenium Photocell 
Crystal Detector 

Contact Rectifier 

Thyrite 

Solid -State Physics 

ra hart of Portldes In Beams 

Deflection of Beams 

Bombardment Fluorescent Spark and Glow Discharges 

Loss of Charge by Bodies in Air 

am-Power Tube 

1936 

Gant scope 

1933 

Cyclotron 

1932 

Hevode 

1933 

Heptode 

1932 

Post Termmol 

1937 

100 KW 

1929 

Electrometer Tube 

1930 

A -C Heater Tube 

1927 

Thoriated Filament 

1923 

Early Dry Battery Tubes 

Broadcast 1922 
Tubes 

1920 

Telephone 

Repeaters 

1914 

orld Wor I Tubes 

RECEIVING 

Du four Dscillograph 

1920 

1917 

POWER 

500 KwTub 

1950 

Large Disk -Seal Tube 

1946 

Beam Power 

1936 

Screen Grid 

1926 

Sealed Steel 
High -Voltage Ignitrons 
Water -Cooled 1934 

1923 

Early Transmitting 

1915 

Cooper -Hewitt 

Rectifier 
'1903 
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1901 

MULTI -ELECTRODE 
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HIGH VACUUM 

GAS OR 

TUBES 

POOL 

Grid Control 

Idea 

1914 

Sealed Steel Envelope 

1934 

Inert Gas Thyrotron 

1932 

Ignitron 

1933 

Irnumlon Gage 

High -Voltage 

Glass Tubes 

1905 

Hydrogen Thyratron 

World War II 

Shield Grid Thyratron 

1934 

Mercury Thyratron 

1929 

Fluorescent Lamp 

1937 

Enclosed-Cathod 

Phanotron 

1928 

Sun Lamp 

1921 

MULTI -ELECTRODE 

HOT CATHODE 

COLD CATHODE 

VAPOR 

INVENTION 

Roentgen K -Ray Tuhri 

1895 

Moore Lamp 

se of Alkali Metals 

1912 

PHOTOEMISSIVE 

and DEVELOPMENT 

Electron Optic, 

Formation of Beams 

Ceramic Techniques 

Sealed Steel Envelopes 

Glass Matching Alloys 

Condensation Pump 

Use of Getters 

Ductile Tungsten 

A -C Heater Cathode 

Deforest Audion 
1906 

Fleming Valve 
1905 

Edison Effect 
1883 

Geissler 8 Crookes Tubes 

Thermions Emission 

From Metals 

Thorioted Tungsten Emission 

RESEARCH 

Electrode Cathode Tubes 

1928 

Secondary Electron Emission 

Small Glow Lamps 

1,923 

TV Camera Tube 

1933 

Phots Emission From Metals 

High -Vacuum Electron Discharge 

High -Vacuum Procedures 

Sealed Steel Envelope 

1934 

Sodium Lamp 

1923 

Tungor 

1916 

Neon Sign 

1910 

Cold Cathode 

Rectifiers 

1925 

Voltage 

Regulator 

Tubes 

1925 

Multiplier Tube 

1938 

Discovery of the Rare Ocrer 

lonimiion By Collision 

Strobatroq 

1936 

j 
Tubes 

1928 

1R Bo, 

ladd Woe II 

Geiger Counter 

Tubes World War II 
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Evolution of Electronics 

By W. C. WHITE 
Research Laboratory 
General Electric Co. 
Schenectady, N. Y. 

THE many new tube develop- 
ments since the last publica- 

tion of this tree (ELEcTaoNIcs, 
p 147, May 1934) make the choice 
of branches for this revision most 
difficult. Space limitations have 
necessitated the omission of many 
devices and developments that 
might well be thought desirable to 
include. In addition, the electronics 
field has come to include new 
phenomena. As one example, for 
many years the mercury -arc rec- 
tifier was considered apart from 
the field of electronics ; now it is 
an active and important branch of 
the science. 

Significance 
The roots of this tree are the 

many basic research results that 
have made our science grow and 
which are expressed in general 
terms rather than specific items. 
In contrast, the main trunk repre- 
sents inventions, new materials, 
techniques and processes applicable 
to a wide variety of electron tubes. 

The large main divisions of the 
trunk and the main branches 
represent one way of grouping the 
many products that have resulted 
from engineering development. 
There are a few cases where a 
particular product is in more than 
one classification. 

In a sense, the height of the 

History of electronics industry is charted as family tree 
on which roots represent basic research and branches repre- 
sent resulting commercial types of tubes. Growth of tree 
since last publication in 1934 corresponds to expansion in 

market for electron devices 

tree is a measure of engineering 
development and commercialization. 
On the other hand, its breadth is 
based on research results. As in 
nature's tree, it may well be said : 
"A tree spreads no wider than 
its roots." 

Dates 

The assignment of definite dates 
to an abbreviated title for some 
product or development is always 
a difficult problem. No attempt has 
been made to include dates for re- 
search roots or the more practical 
items included in the main trunk. 

In the case of the individual 
branches that are dated, a few 
words of explanation are desirable, 
particularly in view of the fact that 
space limitation necessitated brief 
titles; thus, qualifying words to 
make the item more specific could 
not be included. 

Where possible, the dates apply 
to the year the product was com- 
mercially available. This is satis- 
factory, of course, and fairly 
definite- for receiving and trans- 
mitting tubes, but is not practical 
for devices such as the synchro- 
tron, betatron, electron diffraction 
instrument and the several forms 
of camera tubes. Also, in some 
cases products developed during 
World Wars I and II were not gen- 
erally available for several years or 

until the lifting of security restric- 
tions permitted commercialization. 

Therefore, on branches where 
commercial availability is not a 
good criterion, the dates used indi- 
cate either when the item was 
available on special order, was well 
described in a technical publication, 
had restricted availability to cer- 
tain commercial groups or for cer- 
tain applications, or was available 
to military groups. 

Semiconductor Sapling 
The sapling sprouting at the 

lower left is an attempt to record 
the beginnings of semiconductor 
devices, the newest growth of our 
science. It is probably not too far- 
fetched to consider it as having 
sprouted from a seed dropped from 
the parent tree, even though its 
roots were in general different 
from those of the parent tree. It 
was purposely located under the 
diode main branch of the larger 
tree as probably the one from which 
the seed dropped, at least from an 
engineering -viewpoint. 

It will be most interesting ten 
years from now to see how this 
sapling has grown. There may be 
many new branches, and by then 
the teen-age offspring may have 
caused withering or stunting of 
the growth of some branches of the 
parent tree. 
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Magnetic Sorting of 
By D. G. GUMPERTZ 
Iºtdarstrinl Ele.cirunir h;nrünrers I1ull.u1. r',riirurniu 

THE NEED for tin cans that are 
able to direct themselves 

through multiple-choice paths 
arises from the fact that fruit 
comes to the cannery from the field 
with quality grades intermixed. All 
of this fruit must be processed im- 
mediately. Since each quality grade 
may be packed as slices, halves or 
other cuts with light, medium, 
heavy or other syrups, the canning 
operation involves handling nu- 
merous grades and varieties simul- 
taneously in unlabeled cans. 

In the magnetic can -marking sys- 
tem to be described, now in use at 
the California cannery of Schuckl 
& Co., Inc., each can is given suf- 
ficient intelligence so that it may, 
in effect, say, "I contain peach 
halves,choice quality, and am to go 
to syruper No. 7, then to cooker No. 
4 and finally to warehouse area No. 
40". 

Operation of System 

Figure 1 is a simplified diagram 
of the cannery Operation. Fruit 
comes into the loading dock, is pre- 
pared by washing, grading, peeling 
and slicing, and is then distributed 

z 

(, 
WASHING 
GRADING 

LMP IT 
CAN 

STORAGE 

!- UP TO 150 STATIONS 

PACKING 

O ,PACKINGh 

O 4R3ORING (ING 

SEGREGATOR 

1 11 11 

p iPALKINGI 

MAGNETIC AUTOMATIC PRESELEC- 

MARKERS TORS SERVING 10 OR 
MORE COOKING--, 

/ STATIONS 

COOLERS COOKERS SEAMERS SYRUPERS 

TO STORAGE OR 
;:BELING MACHINES 

SEGREGATOR 

11[111111 

SEGREGATOR -.-- 

1111 11 

SEGREGATOR - 
11111111 

-o 

FIG. 1-Arrangement of work positions for mag- 
netic sorting in large continuous -process cannery 

to as many as 150 packing tables or 
filling machines. 

Empty cans are fed continuously 
to magnetic markers just ahead of 
each packing station by an overhead 
distributing system. Each can is 
magnetized around its bottom with 
the number of magnetic cycles of 
N and S polarity assigned to the 
fruit it will receive at the packing 
station. Nine different markings 
are used, permitting simultaneous 

Drive side of sorter, showing use of chains for accurate timing required to achieve 
nine -channel sorting at rate of 300 cans per minute 

CAN IN 

MARKING 
POSITION - 

IRON POLE SIDE 

PIECES S VIE W 
CORE 

N 

D -c S N S 

TOP VIEW OF 
6 -CYCLE MARK 

BRASS 
.PLATE 

SOFT 
IRON 
PLATE 

Fia. 2 Details of can -making 
arrangement 

processing of nine fruit varieties 
per cooker in the same size cans. 

Filled cans are dispatched to the 
proper syruping, closing and cook- 
ing lines by automatic preselectors 
which may or may not be electronic. 
The cans are upright and still open 
at this point, hence their contents 
can readily be identified without 
electronic identification. 

Many of the varieties take the 
same cooking time and temperature, 

Aluminum spinner disc, with arrow 
pointing to location of embedded pickup 
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Unlabeled Food Cans 
Crimped bottoms of cans are magnetized in nine different patterns before filling with fruit 
in cannery, for automatic electronic sorting after sealing and cooking. Identification is by 

frequency analysis of voltage induced in 3,600 -rpm spinner coil 

POCKET 
WHEEL 

L-- - :. 
DRIVE PADDLES 
ON ENDLESS BELT 

I 2 3 4 5 6 7 8, 9 

CAN DROPS 

SIDE VIEW OF MACHINE 

o 
1-+ \\\\\\\\\ MISTAKE 

CHUTE 

DROP 2 SHOWN 
OPERATED 

FIXED 
SECTION---- 

DRIVE PADDLE, ---- 

CAN -- ---- 

TOP VIEW 

GAN TRACKS 

DROP I DROP 2 DROP 3 

SOLENOIDS 

FIG. 3 -Can drop arrangement in nine -channel magnetic sorter. Cans enter at left and roll in direction of arrows. Track -spreading 
solenoids operate after previous can has been cleared and before desired can arrives, so that can drops into proper channel 

and may therefore be run through 
the same cooker. The cans must be 
closed before cooking, by crimping 
on the lids with seamers, but cannot 
be labeled before cooking because 
the steam and water jets of the 
cooking process would remove the 
labels. Magnetic marking solves 
this problem, increasing cooker 
utilization by allowing intermixed 
varieties to be run in the same 
cooker. 

SPINNER-- 
PICKUP COIL- 

CAN - 
HIGH -SPEED 
SLIP RINGS 

iII i 

-PLANETARY -RESET 
PULSES 

DRIVE GEAR CASE 

GROUND 
'SPINNER COMMUTATOR 

TOP VIEW .BEARING 
COVER 

/POCKET WHEELS. 

->--DRIVE SPROCKET 

100 -RPM COMMUTATOR 

LEADS FROM SUP / 
RING. BRUSHES / 
ARE BROUGHT 
THROUGH 
HOLLOW 
SHAFT TO 

100-R PM 4, 
COMMUTATOR 

END VIEW 

FIG. 4-Spinner mechanism used for 
reading markings on cans. Commuta- 

tors feed output signal to amplifier 

Upon emerging from the cooker, 
the cans are cooled and fed to a 
segregator. This automatically 
sorts the cans electronically by 
reading the magnetic markings, 
then directs them to the proper 
labeling machine or warehouse area. 

In cooking operations where cans 
are cooked in retorts and are there- 
fore scrambled, it is desired that 
one particular end of the can be up 
when labeled. Since the magnetic 

sorter can tell which end of the can 
has been marked, it is a simple 
matter to detect those cans that are 
upside down, divert, twist and re- 
combine them. 

Magnetic Marking 

There must be practically no cost 
involved in marking the cans, as a 
large cannery may process as many 
as a million cans per day. Even a 
small unit cost would add up to a 

One side of nine -channel sorter, with covers and some dropout chutes removed. 
Cans all enter at left, and drop into output chutes going off on either side of 

machine. Unmarked cans go to mistake chute at right. Memory drum is on top 
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TO COMMUTATOR r- ON SPINNER AMPLIFIER 

60 -CPS PARALLEL -T V,. 
±Z FILTER 5693 

001 001 

50K 

0.5 
MEG 

V4B 
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0.2 
MEG 0.5 
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:0r MEGI 

.MEG 
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SQUARING CIRCUIT AMPLIFIER CATHODE FCLLOWFR 
VA 

MEG p 47MEG 4 Síri+I 0.05 

.. 

13 
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6:31 
A -C 

RA348M 
+ 

f100 

K. X 1,000 

a4.7: 
+ 250V 

+ 250V 

5692 
250 

III 

1¡ii 
.:í1l111 

TO INPUTS OF 
CHANNELS 2-9 

VALUES OF L E. C FOR ALL CHANNELS 

CHAN. 
NQ OF 
MAG 

CYCLES 

FRED 
IN 

CPS 

L 
IN H 

C 
IN »F 

I 2 120 8.0 023 
2 3 180 3.6 0.21 
3 4 240 2.0 0.20 
4 5 300 I.2 0.22 
5 6 360 0.9 0.21 
6 7 420 0.65 0.205 
7 8 480 0.5 0.295 
8 9 540 0.38 0.205 
9 II 660 0.245 0.215 

FIG. 5 -Circuit of nine -channel magnetic sorter. Only one frequency -selective channel is shown, since the other eight are 

sizeable marking expense per 
season. The cost of electric power 
for magnetic marking is roughly 
0.00005 cents per can, or 50 cents 
per million cans. 

The best keeping quality is ob- 
tained with a perfectly symmetrical 
alternate -pole sinusoidal distribu- 
tion of magnetic poles in the bottom 
rim of each can. Five thicknesses 
of the sheet metal are here work - 
hardened as they are folded over on 
each other during manufacture of 
the can, improving the permanent 
magnetic characteristics. A six - 
cycle mark is illustrated in Fig. 2. 
The external field adjacent to the 
rim is about 6 gausses after process- 
ing the fruit in the can. 

Magnetic Decoding 
Information is picked off the can 

by a magnetic pickup head em- 
bedded in an aluminum disk which 
spins at constant synchronous speed 
adjacent to the bottom of the can. 
The frequency of the output signal 
then depends upon the number of 
alternate magnetic poles placed on 
the can by the marker. The output 
voltage is about 2 volts for a freshly 
marked can, and 200 to 600 milli- 
volts for processed cans. Below 30 
millivolts the signal-to-noise ratio 
is generally so poor that the can 
is automatically rejected as unread- 
able. 

Decoding is accomplished by 
automatic frequency measurement. 

With this method, missing mag- 
netic cycles do not affect accuracy 
of sorting. If a filled closed can is 
dropped on concrete on one edge so 
as to smash in a portion of the rim, 
one or more magnetic cycles will be 
destroyed. This introduces some 
modulation and sidebands but does 
not affect the accuracy of reading 
frequency even though more than 
50 percent of the perimeter is 
destroyed. 

Nine -Channel Sorter 

Operation of a nine -channel mag- 
netic sorter is shown in Fig. 3. Cans 
enter at the left, after cooking, and 
are picked up by a flight bar ele- 
vator. From this they transfer to a 
three -pocket wheel rotating at 100 
rpm to give a feed rate of 300 cans 
per minute. All cans are on their 
sides. A chain drive insures speed 
accuracy. 

On the pocket wheel are spinners 
that read the magnetic marking on 
each can as it goes once around the 
wheel. The can is then transferred 
to a track, down which it is moved 
by a chain -driven paddle arrange- 
ment. Only the rims of the cans 
ride the track. Nine sections of the 
track are independently removable 
under solenoid control in response 
to the reading of the markings by 
the spinner, to drop the can into the 
correct chute. Heavy spring tension 
is constantly applied to the cans 
from above as they travel over the 

can drops, making each can spring 
downward when it reaches an open 
drop. 

If not diverted, a can continues 
through the machine and goes out 
the end into the mistake chute. If 
nine different cans are run through 
in the order 9-8-7-6-5-4-3-2-1, noth- 
ing happens until the machine is 
full, then all nine cans spring down 
simultaneously. 

Construction details of the spin- 
ners and pocket wheels are given in 
Fig. 4. The six spinners, each with 
an embedded pickup coil, are so 
mounted that one travels around 
with each end of each can. This is 
achieved by driving the spinner - 
supporting casting at 100 rpm the 
same as the pocket wheels. Through 
planetary gear drive, each spinner 
rotates at 3,600 rpm with respect 
to the bottom or top of a can. 

Operation of Spinners 

Pickup coils on opposite pairs of 
spinners are connected in series, to 
read the magnetic marking on one 
end of the can regardless of which 
way the can enters the machine. 
Commutating brushes connect only 
one pair of spinners at a time to 
the amplifier input, for reading of 
markings and memory -drum stor- 
age of the drop -actuating voltage 
just before the can leaves the pocket 
wheel. The slip rings and brushes 
also serve to generate reset pulses 
that close the can drops each time 
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identical except for input tuned circuits. Industrial -type tubes are used wherever possible, to obtain maximum reliability 

after a can drops down. The spin- 
ners do not decode, but only pick off 
a signal frequency which the selec- 
tive amplifier decodes. 

The spinner output signal is fed 
to an amplifier through a minimum - 
signal gate that detects and rejects 
unmarked cans. The amplifier feeds 
nine frequency -selective channels, 
each responding to a different can 
output frequency. 

The output of an actuated chan- 
nel is stored long enough in a 
rotating electrostatic memory drum 
to allow the can to travel through 
the machine to the proper drop -out 
chute. The memory drum then re- 
leases the voltage needed to actuate 
a thyratron which operates the 
drop -out solenoids of that chute. 

Circuit Details 
The frequency -measuring circuit 

for a nine -channel magnetic sorter 
is shown in Fig. 5. The signal fre- 
quency picked up from a can by a 
spinner is fed through shielded 
cable to the amplifier input, through 
a parallel -T 60 -cps rejection net- 
work that attenuates interfering 
signals. These may be due to the 
earth's field, to modulation oc- 
curring when cans are off center in 
the decoder, or to a -c pickup. (At 
3,600 rpm, the pickup coil generates 
a 60 -cps voltage when cutting the 
earth's magnetic field.) 

After amplification by V, and V2,,, 

the signal is converted to square 

waves of constant amplitude by V. 
After further amplification by V,d, 
the square waves are fed to cathode 
follower V5; here a 2 -ohm wire - 
wound resistor across the output 
transformer is tapped to provide 
the same input voltage to each of 
the nine paralleled frequency -sensi- 
tive channels that follow. A signal 
from the cathode of V., is picked off 
and fed to minimum -signal gate 
circuit V45 -VOA -V,, which prevents 
random operation by unmarked 
cans. 

If the can being read is destined 

Can -magnetizing heads for producing 
11 -cycle and 2 -cycle markings 

Eleven -cycle marker head in correct 
operating position against can 

for channel 1, it will have a two- 
cycle mark and give a 120 -cps sig- 
nal. The L -C combination at the 
input of channel 1 will accept this 
frequency but the inputs of the 
other eight channels will reject it. 
Amplifier Vs, in channel 1 then 
feeds a signal of approximately 100 
volts through maximum -signal gate 
Vl,_1 to triode V,B_ causing the out- 
put relay of this stage to operate 
and charge the capacitor associated 
with channel 1 in the memory drum. 
After the correct predetermined 
delay, the capacitor has rotated far 

SIGNAL 
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VaA VioB 

SIGNAL 
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R R _C 
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FIG. 6-Operation of maximum -signal 
gate 
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enough to discharge into the grid 
circuit of thyratron Vu_1, pulling 
in a mercury relay that actuates 
the dropout solenoids for channel 1. 
The solenoids are energized when 
the can is about 2.5 inches away, as 
solenoid operating time is 30 milli- 
seconds. Two solenoids are used 
per channel, one for each side of the 
track. 

Thyratron plate voltage is re- 
moved after each dropout operation 
by a reset relay controlled by a 
pipper commutator mounted on the 
commutator shaft. The exact reset 
time is set by adjusting the inner 
rotatable brush of the pipper slip - 
ring assembly. 

Whenever a can arrives that has 
been badly abused and activates two 
or more of the frequency -selective 
channels, mistake gate V,,,-V,B acts 
to cancel out the activation of the 
channels, so that the can rolls 
through the entire machine and out 
the mistake chute as desired. 

Minimum -Signal Gate 

Without a minimum gate circuit, 
unmarked cans would occasionally 
trip out any chute at random, as the 
wide -band (non -frequency -sensi- 
tive) amplitude of the signal from 
unmarked cans is 15 to 25 millivolts. 
With the minimum -signal gate cir- 
cuit of V44 and V. set to trigger 
open at approximately 50 millivolts, 
all unmarked cans are rejected as 
mistakes. 

When no marked can is present, 
V6A is nonconductive and VeB con- 
ducts heavily, biasing V,,, well be- 
yond cutoff. With sufficient signal, 
Ve4 conducts, biasing off VeB and 
causing VOA bias to drop to the 
normal operating value. For posi- 
tive action, the voltage gain and 
positive bias must both be as high 
as practical. 

Squaring Circuit 
Biased double -diode squaring cir- 

cuit V3 eliminates amplitude varia- 
tions. Cans generating volts or 
millivolts can then be run inter- 
mixed, with uniform output voltage 
for each can at the grid of V.A. 

Cans that have been accidentally 
dropped on one side will have a 
weaker magnetic field on that side 
and give a 60 -cps modulation en- 
velope as the spinner scans the 

perimeter at 60 rps, but squaring 
eliminates this undesired modula- 
tion also. Harmonics are intro- 
duced by the squaring operation, 
but these are rejected by the follow- 
ing maximum -signal gate. 

Maximum -Signal Gate 

The maximum -signal gate is re- 
quired primarily because of fre- 
quency modulation of the desired 
signal when there is mechanical 
misalignment of marker and spin- 
ners with the can. With the spin - 
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ner traveling at 60 rps, the sweep 
rate or modulating frequency is 60 
cps and the sidebands are spaced at 
60 -cps intervals, precisely on fre- 
quencies of adjacent sorting chan- 
nels. 

The maximum -signal gate ac- 
cepts the signal of maximum ampli- 
tude, rejecting all others. If one or 
more signals are within X percent 
(1 to 20 percent, adjustable) of 
each other, the gate will pass both 
signals so that the following mis- 
take gate may reject all signals as 
unsure. 

The basic circuit for the maxi- 
mum -signal gate is shown in Fig. 
6A, where R, = R2 and C, = C2. 

Output is taken from between the 
cathodes. The voltages developed 
across these RC circuits are equal 
for any signal voltage and fre- 
quency input, hence the output is 
zero. However, when several such 
circuits are interconnected as in 
Fig. 6B, with R, - C, common to 
all, the desired sideband rejection 
is obtained. 

Assume that a can intended for 
channel 2 gives 100 volts at its cor- 
rect frequency f2f 70 volts at side - 
band f, on one side and 30 volts at 
sideband f3 on the other side. The 
desired signal f2 produces + 100 
volts across R24 and - 100 volts 
across R, -I- R resulting in zero 
bias on the grid of Vs$_Z so that the 
signal goes through the gate. Un- 
desired signal f, produces + 70 
volts across R24, leaving a net nega- 
tive bias of 30 volts on Vs$_,. Simi- 
larly, undesired signal f, produces 

4- 30 volts across leaving a net 
negative bias of 70 volts on V,B 
Channels 1 and 3 thus remain cut 
off as desired. With no signal input 
the d -c bias source of - 28 volts 
keeps all ether units cut off. 

Mistake Gate Circuit 
The mistake gate cancels in- 

stantly any doubtful measurements, 
so the can rolls through the entire 
machine and out the end as a mis- 
take. As shown in Fig. 7, the cir- 
cuit consists of a resistance bridge 
supplied by an isolated d -c source, 
controlling a triode gate in series 
with the main power supply. Each 
channel relay, operated through the 
maximum -signal gate of the chan- 
nel, has two sets of normally open 
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contacts. One set connects a 0.47- 
megohm resistor into the mistake 
bridge, and the other set connects 
the output of V78 directly to the 
marker brushes on the memory 
drum. 

If only one channel relay closes, the 
bridge balance is such that the grid - 
to -cathode potential of V78 is + 25 
volts, and the plate resistance drops 
to a few thousand ohms; the result- 
ing cathode rise of + 50 volts with 
respect to ground is applied to the 
memory drum through the other 
set of contacts on the operated 
relay. 

If a second relay should close, in- 
dicating an unsure reading, the 
balance of the mistake bridge is 
shifted so that - 30 volts is applied 
to the grid of VT., raising the plate 
resistance to a high value and in- 
stantly dropping the outgoing 
memory -drum voltage to effectively 
zero, thus cancelling both relay 
indications. 

Memory Drum 

The memory drum consists of 9 

disks, each containing ten 0.5-g 
capacitors, rotating in synchronism 
with the machine drive. Mark, 
erase and pickoff brushes serve each 
disk, as shown in Fig. 8. Pickoff 
brushes are so mounted that the 
amount of time from charge to dis- 
charge is proportional to the travel 
time of the can down the machine. 
When a memory capacitor passes 
its pickoff brush, a 50 -volt pulse is 
fed to the grid of thyratron V,3 to 
activate the dropout solenoids of its 
channel. 

A low-pass filter in the thyratron 
grid circuit permits use of un- 
shielded conductors from the 
memory drum to the electronic unit 
without firing other thyratrons 
through the distributed capacitance 
between the grid lines. 

Marker Circuit 
Figure 9 gives the circuit used 

for marking cans magnetically. The 
1N34 diode supplies across R, a neg- 
ative bias of 9 volts for the grid of 
the type 2050 thyratron, making it 
normally nonconducting. When the 
snap -action switch is operated by an 
arriving can, C. is shunted to 
ground, reducing the grid voltage 
temporarily. The thyratron then 

Marker installation on can run, with 
cover of marker circuit control box 

removed 

Memory drum with cover removed 

fires, and continues to conduct for 
approximately three a -c cycles until 
C. is recharged through the 470,000 - 
ohm limiting resistor to the cutoff 
voltage of the tube. Then, even 
though the control switch remains 
operated, the system automatically 
cuts off. When the control switch 
is released as the can moves on, C. 
is quickly discharged through R. 
and the system is ready for another 
marking operation. 

At a marking rate of 60 cans per 
minute, the average power fed to 
the marking head is approximately 
20 watts even though marking 
power is 800 watts, as the duty cycle 
is only about 25 milliseconds per 
second. 

Operating Reliability 
A nine -channel sorter must 

handle 300 cans per minute, 20 to 
22 hours per day for 3 to 4 months 
continuously. This amounts to 
about 40 million operations per ma- 
chine per season, hence mechanical 
and electromechanical parts must 

be designed for 1 billion machine 
operations wherever possible. 

Electronic reliability is achieved 
through ultraconservative selection 
of components and operating condi- 
tions. Size and weight do not 
matter, and cost is secondary to 
reliability. Therefore, high -quality 
transformers, relays (extremely re- 
liable when properly applied), and 
similar nondeteriorating parts are 
employed extensively. 

The use of vacuum tubes is held 
to a minimum consistent with over- 
all circuit considerations. Tubes 
used are industrial or ruggedized 
types wherever possible. If com- 
merical types must be used, a con- 
ference is held with the tube manu- 
facturer's technical representative 
to select a tube type and a set of 
operating conditions that will yield 
maximum reliability and life. 

Accuracy must be essentially 100 
percent, as even an extremely small 
percentage error would cause large 
numbers of cans to be misdirected. 

Simplicity of operation is a must, 
as nonskilled persons will operate 
the equipment. 

Quick serviceability is attained 
by packaging all electronic items 
as plug-in units. On -the -spot serv- 
icing is not attempted. Instead, the 
entire electronic package is re- 
placed with a spare when trouble 
occurs, and the faulty package is 
returned to the factory for service. 

A continuous process cooker can- 
not be stopped on less than one-half 
hour notice. If it were stopped 
with no notice, every can of fruit in 
the cooker-perhaps 6,000 cans- 
would be ruined. With cans stack- 
ing up at the rate of 5 per second, 
the atmosphere is not conducive to 
calm deliberation regarding what 
happened to grid bias on V,,,. 

Development of this machine was 
aided and expedited by many mem- 
bers of the canning industry. 
Special thanks go to the following 
men and concerns : Morris O'Brien, 
F. E. Booth Corp. ; Carl Kingsbury, 
Stokely Fine Foods, Inc.; Barney 
Murray, F. M. Ball & Co. ; Ted 
Harrer, president, Atlas -Pacific 
Engineering Co., Inc., our 
licensees; Emil Rutz, president, and 
all the personnel of Schuckl & Co., 
Inc., who have made the first com- 
mercial installation of this machine. 

ELECTRON ICS - September, 1952 105 

www.americanradiohistory.com



EMITTER 

BASE 

COLLECTOR 

FIG. 1-A diffused junction transistor of 
the p -n -p type 

a 

rt. 

4' re 

m 

o 

STATIC DERIV TYPICAL VALUES 

(61.)V 0.90 

I 

I e) c 

6Ì,)` 

380 

400,000 

405 

360.000 

FIG. 2-Two equivalent mesh circuits 
for transistors 

FIG. 3 - Equivalent circuits of the 
three common transistor connections. 
Grounded -base (A). grounded -emitter 

(B) and grounded -collector (C) 

FIG. 4-Use of one battery to supply 
both collector voltage and emitter current 

Transistor 
By RICHARD F. SHEA 

Electronics Laboratory 
General Electric Company 

Syracuse, New York 

THE RECENT ADVENT of the junc- 
tion transistor has made pos- 

sible advances in the application of 
transistors to audio amplification. 
Two factors have contributed sig- 
nificantly; one, the greatly im- 
proved noise figure, and the other, 
the ability to operate at extremely 
low power levels. Transistors may 
now be utilized as low-level input 
stages to obtain high power outputs 
at good efficiencies. 

Diffused Junction 
Figure 1 illustrates the basic con- 

struction of this company's dif- 
fused -junction transistor. A section 
of n -type germanium serves as the 
base. Two p -type areas are ob- 
tained by diffusion of suitable end 
materials. One of these areas 
serves as the emitter, the other as 
collector. The result is a p -n -p 

Paper presented at the Symposium on Progress in Quality Electronic Compo- nènts, Washington, D. C. 

FIG. 5-Circuit for minimizing power 
loss in transistors 

junction transistor. Potentialities 
of this design for high -power oper- 
ation are due to the ability to 
make comparatively heavy connec- 
tions to the two junctions and to the 
base, providing good heat transfer 
to a suitable external radiator. 

Equivalent Mesh 

A device such as the transistor 
may be represented by an equi- 
valent mesh. Figure 2 shows two 
circuits used in most transistor ap- 
plications. In both circuits there 
is an emitter resistance r,, a base 
resistance r,, and a collector resist- 
ance r,. In one there is also shown 
a transfer resistance r, which, 
when multiplied by the emitter cur- 
rent, produces a voltage in the col- 
lector circuit. The other circuit 
utilizes a current generator ai, in 
parallel with the collector resist- 
ance. The circuits can be inter- 
changed as convenient. 

Figure 2 also contains some rep- 
resentative values. The junction 
transistor is too new for these 
values to be frozen at this time but 
they do give the relative order of 
magnitude of the various resist- 
ances. The value of any of these 
resistances depends critically upon 
the operating point. 

Three circuit configurations are 

FIG. 6-Single-ended transistor amplifier suitable for intercom systems has an output 
of 150 milliwatts 
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Power Amplifiers 
How to get the maximum power gain and power efficiency from junction transistors 
when used in class -A and class -B audio amplifiers. Complete circuits suitable for phono- 

graph amplifiers, speech amplifiers and intercom systems are described 

used commonly with transistors. 
These are grounded -base, grounded - 
emitter and grounded -collector con- 
nections. With a grounded -base 
connection, the signal is applied to 
the emitter, the amplified signal is 
taken from the collector and the 
base is grounded. With a grounded - 
emitter connection, the signal is ap- 
plied to the base, the amplified sig- 
nal is taken from the collector and 
the emitter is grounded. In the 
grounded -collector configuration, 
the collector is grounded, the signal 
is applied to the base and taken 
from the emitter. Figure 3 illus- 
trates these three circuits. 

The grounded -base circuit is 
somewhat similar to the grounded - 
grid operation of vacuum tubes, the 
grounded -emitter arrangement cor- 
responds roughly to conventional 
practice and the grounded -collector 
is similar to the cathode follower. 

Differences between tube circuits 
and transistor circuits are brought 
out in Table I showing typical val- 
ues of input resistance, voltage 
amplification and power gain for 
the three circuit arrangements de- 
scribed. For this table, the repre- 
sentative values given in Fig. 2 
were used together with two com- 
mon values of load resistance. In 
all cases, the input resistance of a 
transistor amplifier stage is lower 
than is usually obtained with tube 
circuits. Transistors must be 
thought of as power -operated de- 
vices rather than voltage -operated 
devices. Power gain becomes the 
major criterion and the power 
efficiency of a transistor amplifier 
assumes great importance. 

As stated previously, junction 
transistors are capable of operating 
at extremely low power levels with 
dissipation comparable to the power 
levels of the signals being amplified. 
The preamplifier stages of an audio 
amplifier may be operated at frac - 

Phonograph amplifier using single -ended class -A amplifier chassis on left and 
push-pull class -A amplifier on right 

tions of a volt on the collector and 
fractional milliampere current 
drains. Power supplied to the col- 
lector increases with the output 
power. In a complete power ampli- 
fier, the total power consumption 
may be little more than about three 
times the output power. This is in 
contrast to the much greater power 
requirements of conventional tube 
amplifiers. 

Bias Currents 

The previous discussion of power 
requirements sounds attractive but 
with transistor amplifiers, emitter 
and collector bias currents must be 
supplied. This is in contrast to 
tubes which require bias voltages. 
Ideally, a transistor should be sup- 

plied from a constant -current 
source for the emitter and a con- 
stant -voltage source for the col- 
lector. The reason for this is the 
necessity of minimizing collector - 
current variations caused by 
temperature changes and to insure 
maximum interchangeability of 
transistors. A constant -current sup- 
ply means power dissipation and 
the resultant inability to realize all 
the potential high efficiency of 
transistors. 

Figure 4 shows a common method 
of utilizing one battery to supply 
collector voltage and emitter cur- 
rent. A resistor R, is inserted in 
the emitter lead. Two other resist - 
tors R, and R, form a voltage di- 
vider across the battery to set the 
base voltage. If the values of R, 
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and R, are low enough, the base 
potential is relatively constant and, 
in effect, there is a voltage inserted 
between base. and emitter through 
R. This provides a comparatively 
constant current feed to the 
emitter. 

Constancy of the emitter current 
is a function of the power dissi- 
pated in resistors R,, R2 and R:,. In 
some cases it may be necessary to 
dissipate several times the collector 
dissipation in these resistors to hold 
the emitter current constant. If 
the transistor under question hap- 
pens to be the final unit in an 
amplifier operating at relatively 
high power level, the loss of power 
in the resistors may be serious. 

Cascade Amplifier 

A circuit for minimizing the loss 
described is shown in Fig. 5. In this 
circuit two transistors are used in 
tandem. The emitter of the second 
transistor is connected directly to 
the collector of the first. The first 
one is stabilized by the method de- 
scribed with resistor R3 in the emit- 
ter lead and a voltage divider sup- 
plying the base voltage. The first 
transistor operates to supply a con- 
stant current to the emitter of the 
second to stabilize it against drift 
or other temperature changes. 

By choosing the proper resistance 
values most of the battery volt- 
age can be applied to the second 
transistor, leaving a low voltage on 
the first. The current through the 
two transistors is essentially the 
same, with the power dissipation in 
the first much less than in the 
second. By dissipating a relatively 
low amount of power in the bias - 
setting network, a high degree of 
stability in the second high -power 
unit is maintained. This process 
helps to achieve more nearly the 
maximum potential efficiency of the 
device. 

The first transistor also serves to 
supply power amplification. This is 
accomplished, Fig. 5, by means of 
the bypass capacitor between the 
common collector -emitter connec- 
tion and ground and the coupling 
capacitor from the first emitter to 
the second base. In this manner, 
the first transistor is operated as a 
grounded -collector amplifier, the 
second as a grounded -emitter and 

FIG. 7 -Push-pull class -A transistor amplifer 

Table I-Typical Transistor Characteristics 

RL = 1,000 

Gr. 
Base 

Gr. 
Em. 

RA = 10,0)o 

Gr. Gr. Gr. Gr. 
Coll. Base Em. Coll. 

Input Res. 64 625 10,380 71 585 80,380 

Voltage Amp. 14.1 14.1 0.94 123.5 123.5 0.99 

Power Gain 127 1,240 9.2 11,650 102,000 7.9 

both contribute power gain to the 
amplifier. The complete tandem 
amplifier presents a considerably 
higher input resistance than the 
output stage would alone, thereby 
improving the ability to drive the 
amplifier. 

It is possible also to operate the 
first transistor grounded -emitter, 
by inserting a resistor between the 
collector and the emitter of the sec- 
ond unit. The emitter is grounded 
effectively by the bypass capacitor. 
The coupling capacitor is connected 
from the base of the second unit to 
the collector of the first. This cir- 
cuit will provide higher gain at the 
cost of an extra resistor plus some 
increase in supply voltage. 

Practical Circuits 

Figure 6 illustrates a single. 
ended transistor amplifier utilizing 
the arrangement just described. 
The amplifier has an output of 
about 150 milliwatts, an overall 
power gain of 70 db and requires 
a total battery consumption of 570 
milliwatts. Such an amplifier can 
provide very economical audio out- 
put for such devices as intercom- 
municating systems. 

FIG. 8-Push-pull class -B amplifier for 
speech use 

A more elaborate arrangement 
using push-pull class -A operation is 
shown in Fig. 7. An amplifier em- 
ploying this circuit has been driven 
by the lower -power amplifier of Fig. 
6 and delivers an output of one watt 
with ten -percent distortion. 

Figure 8 shows a push-pull class - 
B amplifier for speech use where 
higher distortion is permissible in 
exchange for the improved effi- 
ciency and insignificant standby 
power. A typical application is in an 
electronic megaphone completely 
self-contained. This unit has about 
500 milliwatts of audio power, yet 
consumes only 100 milliwatts of 
power at low levels including about 
50 milliwatts for the microphone, 
rising to about 850 milliwatts at 
full output. Power is obtained from 
one hearing -aid -type battery. 
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Low -Power Deflection for 
Wide -Angle C -R Tubes 

Use of narrow -neck tube and specially -shaped deflection yoke permits wider angles of 
deflection with increased deflection -power efficiency. Reduces weight, cost and complexity 

of deflection equipment and improves ratio of face diameter to tube depth 

THOUGH the cathode-ray tube is 
the only device capable of 

translating fast electrical impulses 
into visual information, its size and 
clumsy shape cause it to be a major 
dimensional limitation on the ap- 
paratus into which it is incorpo- 
rated. It occupies a large volume of 
valuable space in such apparatus, 
and its operations require auxiliary 
equipment of considerable size, 
weight, and power consumption. 

Increasing the deflection angle 
would make it possible, not consid- 
ering the host of attendant difficul- 
ties, to improve the ratio of face 
diameter to tube depth (and hence 
decrease the crt volume for a given 
face dimension). However, the 
needed deflection power rises 
roughly as the square of the deflec- 

By CARLO V. BOCCIARELLI 
Research Division 
Philco Corporation 

Philadelphia, Pennsylvania 

tion angle. Since the power require- 
ments are substantial even at mod- 
erate accelerating voltages and 
narrow (50 -degree) deflection 
angles, this rapid rise soon makes 
further increases totally impracti- 
cal (in standard practice) because 
the weight, cost and complexity of 
the deflecting apparatus become ex- 
cessive. 

This article describes a design 
which will make practical the utili- 
zation of c -r tubes having deflection 
angles up to 90 degrees. The de- 
sign accomplishes this by maximum 
use of the available magnetic 
energy. 

Figure lA represents diagram- 
matically the conditions that exist 
in the deflection region of standard 
crt. Approximately uniform flux 

Front (left) and back (right) views of complete 55 -degree yoke employing flared 
sections shown in Fig. 2 

FIG. 1-Sketch shows flux conditions 
existing in deflection region 

fills the whole cylindrical volume 
and then diminishes in the end 
fields. The electron beam entering 
from the left and on axis is de- 
flected along circular arcs by the 
magnetic field. 

No purpose is served by deflect- 
ing the beam any farther than the 
arc that just grazes the tube en- 
velope in leaving the deflection 
region. At this point, the envelope 
is expanding into the larger bulb 
and the electrons proceed along 
straight lines to the tube face. 

Figure 1A shows that two vol- 
umes may be defined in the deflec- 
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tion region. In the first (the shaded 
portion), the electrons are deflected 
and proceed to the tube face. All 
electrons deflected in the second 
region (the unshaded portion) hit 
the glass envelope. No useful pur- 
pose is served by filling the volume 
of this second region with flux. 
However, in the standard crt, the 
magnetic energy expended per unit 
volume is the same for both 
regions. 

A rough approximation shows 
that the total volume filled with 
flux is to the useful volume as all 
is to -A- all if the volume of a cone of 
radius a and volume height l is used 
instead of the still smaller solid 
shown. Thus, at least of the mag- 
netic energy is usually wasted. It 
would therefore seem logical to re- 
duce the size of the deflection yoke 
to conform more closely with the 
useful portion of the deflection vol- 
ume. If this could be achieved while 
keeping the flux constant, a maxi- 
mum 3 -to -1 improvement in the 
energy required for deflection 
could be obtained. 

For the case of uniform flux, the 
distribution of turns needed to fit 
an expanded neck is not difficult to 
determine but becomes very difficult 
to achieve in practice. This is due 
to the fact that the number of turns 
in each cross-section must increase 
as they proceed from the gun side 
toward the screen side. 

For practical reasons, it would be 
desirable to keep the number of 

110 

turns constant through all cross - 
sections. However, the flux would 
be denser in the smaller section 
than in the wider section. Thus, 
it is not immediately apparent 
whether this method would be 
profitable. 

There is also the question of pos- 
sible resulting aberrations in the 
crt spot. Finally, the path taken by 
the electrons under the new condi- 
tions should be investigated. 

Analysis shows that a very con- 
venient mathematical expression 
can be derived and that an inter- 
esting form of contour is one whose 
cross-section is given by an ex- 
ponential taper. The whole deflec- 
tion region now looks like an ex- 
ponential horn as shown in Fig. 
1B. For this form, the energy re- 
quired is (b/a)2 times the energy 
required by a cylindrical yoke with 
the same length and radius. Con- 
sequently, for equal yoke induct- 
ance, the current will be diminished 
by the square root of this factor. 

The exponential contour, while it 
is convenient for the purpose of 
showing the reduction in required 
energy which can be effected by 
using a flared form of yoke, does 
not necessarily represent the opti- 
mum. Other contours, for example 
conforming to arcs of circles or to 
hyperbolas, will yield similar reduc- 
tions and may be better suited for 
manufacturing. 

Analysis also shows that the aber- 
rations to be expected from this 

new yoke are analogous to those 
expected for the cylindrical yoke. 
Hence, one would want to adopt a 
cosine' distribution of turns. How- 
ever, the following precaution, 
which is of less consequence for 
cylindrical yokes, must be observed. 
It is important that no geometrical 
correction be attempted in the nar- 
row neck portion of the yoke but 
only toward the large end of the 
flare where the beam deflection is a 
smaller fraction of the field. There 
the wire can be redistributed to 
achieve the desired field correction 
without causing a material field 
variation across the beam. Con- 
versely, correction for spot distor- 
tion may be achieved in the first 
portion without altering materially 
the final geometry. 

Practical Design 

Difficulties were presented in ob- 
taining windings of the form es- 
tablished on the basis of the preced- 
ing considerations. These were 
solved by forming the coils in the 
grooves of a rotating arbor. The 
coils were wound with Bond-eze 
wire, a special wire which is coated 
with a plastic that, when heated 
by passing current through the 
wire, melts and forms the turns into 
a rigid coil. 

Flared yoke sections are shown in 
Fig. 2. 

Concurrently with the develop- 
ment of the yoke, a tube develop- 
ment was initiated which resulted 

Flared 55 and 90 degree tubes for use with high -efficiency deflection system. Stems have 0.9 -inch diameter 
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in a commercial tube of standard 
deflection angle and an experi- 
mental tube of wide deflection 
angle. 

A maximum neck diameter of 
0.900 inch was chosen because it 
permitted the use of the standard 
9 -pin T -6f miniature stem. Using 
this stem obviated the development 
of a new untried stem and permit- 
ted the use of a standard socket. In 
addition, the 0.900 -inch neck diame- 
ter made possible the use of a stand- 
ard 0.500 -inch diameter cathode - 
grid assembly, eliminating the 
necessity for redesigning this por- 
tion of the electron gun. 

Having chosen the neck diameter, 
the method of exhaust became an 
important consideration. Conven- 
tional exhaust through a glass tubu- 
lation in the stem was ruled out 
because of the difficult stem develop- 
ment, fragility of the glass tubula- 
tion by reason of its necessarily 
small size, and the reduced pumping 
speed through such a small tubula- 
tion. In addition to the above ob- 
jections, a metal tubulation in the 
stem would present an electrical 
break-down and leakage problem. 

This left the possibilities of a 
metal or glass exhaust tube emerg- 
ing from the cone of the tube. This 
position for the glass exhaust tube 
has been used extensively in Eng- 
land. Its principal drawbacks are 
a high breakage rate in manufac- 
ture and an objectionable, unpro- 
tected, fragile tip on the finished 
tube. 

The method finally adopted was 
to use a metal exhaust tube in the 
cone. This could also serve as the 
high -voltage anode connection in 
the finished tube. 

To take proper advantage of the 
small neck diameter, the neck must 
flare out into the cone section of the 
tube with a specified contour. The 
use of conventional pressing tech- 
niques in the manufacture of the 
desired tube appeared likely to be 
difficult. The recently developed 
method of centrifugal casting was 
tried. After numerous initial dif- 
ficulties, this method produced sat- 
isfactory tube envelopes. 

Tube Types 

The energy required to achieve 
a certain deflection in a cathode-ray 

FIG,. 2-Two views of flared deflection 
yoke sections designed for high -effici- 

ency wide-angle deflection system 
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FIG. 3-Curves show deflection energy 
required for various anode voltages 

Special transformer using cylindrical 
slug of ferrite delivers over 10 kv for 
less than 500 ma peak deflection current 

tube, for instance one having a 
standard 55 -degree deflection angle, 
can be plotted versus the high volt- 
age. As shown in Fig. 3, a series of 
points lying roughly on a straight 
line results. On this line, the lower 

voltages (1 to 10 kv) correspond to 
the region where a standard 10 -inch 
tube might be operated. The higher 
anode voltages along this line cor- 
respond to the region characteristic 
of a 12 -inch tube, then of a 16 -inch 
tube, and so on. The straight line 
results because the increase of de- 
flection current for equal deflection 
angles is proportional to the square 
root of the high voltage; hence, de- 
flection energy expressed as Líß is 
directly proportional to the high 
voltage. Perfectly straight lines 
are not to be expected, however, 
because the influence of various 
losses will affect the readings. 

The deflection -energy character- 
istics of other tube types may be 
similarly represented by straight 
lines; the more efficient the tube 
type the steeper the slope of the 
line. Thus Fig. 3, which represents 
actual measurements, condenses a 
great deal of information about the 
requirements of various tubes. 

The total energy available for de- 
flection and high voltage may be 
classed in two ways, the first where 
deflection requirements dominate 
and the second where the high volt- 
age requires a more substantial por- 
tion of the total energy. All stand- 
ard tubes fall in the first class and 
consequently demand a closed trans- 
former core which permits all avail- 
able energy to be stored in the tube 
neck; that is, in the yoke deflection 
field. The narrow -neck tubes fall 
in the second class and must use a 
type of transformer which permits 
the storing of energy both in the 
tube neck and in the air around the 
transformer. As a result of these 
differences, the ratios of deflection 
current to high voltage available 
with each tube type vary greatly. 
Eventually, a very simple trans- 
former, using a cylindrical slug of 
ferrite, was developed. This trans- 
former performs very creditably, 
developing better than 10 kv for 
less than 500 ma of peak deflection 
current. 

The author wishes to acknowl- 
edge particularly the contributions 
of George Pratt of Lansdale Tube 
and of Theodore Malkin, Frederick 
Bernstein, and Albert Rittmann of 
Philco Research. 

REFERENCE 
(1) Phllco Research Report No. 171. 
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Saturable Reactors 
New ferrite materials under influence of externally -applied d -c magnetization are used in 

- saturable reactors for use in r -f tuned circuits. Inductance variation is made by means of 
potentiometer across d -c voltage source 

By E. NEWHALL, P. GOMARD and A. AINLAY 

REMOTE TUNING of radio -fre- 
quency circuits has been ac- 

complished in many ways. Most 
methods currently in use are ex- 
tremely complicated and involve 
combinations of intricate gears, 
motors, servos and precise adjust- 
able reactance elements. 

In contrast, the system to be 
described uses no moving parts, and 
yet the variable inductance range 
available is useful in such applica- 
tions as transmitting tank circuits, 
transformers and antenna tuners. 
A ferrite -core saturable reactor 
furnishes the variable inductance 
with control provided by a simple 
d -c circuit. In the case of antenna 
tuners located remotely, further 
simplification is derived by carry- 
ing the d -c control current for the 
remote saturable reactor over the 
coaxial line feeding r -f to the an- 
tenna, using chokes and capacitors 
for isolation. 

This system was discovered dur- 
ing the development of a coupling 
network to match the output of a 
12 -watt, 2 to 4 -mc, marine trans- 
mitter to a 19 -foot vertical antenna. 
In the installation the antenna 
would be as far as 25 feet from 
the transmitter and control room. 
The customer stipulated coaxial 
cable for the antenna lead and 
automatic matching of the antenna 
to the transmitter with changing 
frequency. 

Because the transmitter was de- 
signed to operate from different 
supply voltages, such as 12 and 24 
volts d -c and 110 volts a -c, it was 
both undesirable and impractical, 
for reasons of simplicity and re- 
liability, to incorporate moving 
parts such as relays and motors. 

Electronics Division 
Canadian Westinghouse Co. Ltd. 

Hamilton, Ontario 

This paper describes a coupling 
network that is pretuned so that se- 
lecting any crystal position in the 
transmitter will find the antenna 
tuned for maximum output without 
any further adjustments. 

FIG. 1-Typical magnetization curve 
shows change in incremental permea- 
bility cause by change in d -c magneti- 

zation 
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FIG. 2-Pot-type ferrite core and coil 
are shown in (A). This pot is placed 
in jaws of silicon -steel d -c magnetiza- 
tion yoke as shown in (B). Copper foil 

restricts r -f flux from entering steel 

The antenna is shorter than a 
quarter wavelength and its radia- 
tion resistance is in the order of 
2 ohms or less so it is necessary 
to have a loading coil at the end 
of the cable to tune the antenna 
to the various frequencies of opera- 
tion. 

In the transmitter, the coaxial 
cable must be effectively matched 
to the tank coil. The customary 
method for doing this is to couple 
the cable directly to the tank coil. 
However, this type of coupling re- 
quires several variable elements and 
may necessitate the use of an r -f 
current meter. 

A method of matching, that 
utilizes a d -c meter only and 
eliminates the need for extra ad- 
justments, has been developed. 

Antenna Loading Coil 
If an iron -core coil has a small 

a -c magnetization superimposed on 
a d -c magnetization, the effective 
permeability offered to the a -c is 
called the incremental permeability 
(See Fig. 1). This is found to vary 
with d -c magnetization B. The 
a -c magnetization causes the minor 
hysteresis loop a -a. The incre- 
mental permeability may be taken 
as the slope of the line joining the 
points a -a providing the minor 
hysteresis loop is fairly narrow. 

The slope changes as the d -c 
magnetization changes from B, to 
B,. Thus the incremental perme- 
ability and hence the incremental 
inductance may easily be controlled 
by a variation of d -c magnetization. 

A loading coil with a magnetic 
core material must meet several re- 
quirements for this application. 
The inductance must be continu - 
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as R -F Tuning Elements 

Photograph of marine 12 -watt transmitter using saturable reactor tuning inductances shows ferrite core impedance step-down 

transformer (left). Ferrite core transmitter tank coil has Q of 200 at 3 me 

ously variable from 15 to 100 N.h. 

The Q must be reasonably high 
throughout the frequency band. 
The coil must not distort the modu- 
lated wave. The resultant coil must 
operate satisfactorily in the tem- 
perature range from -20 C to 65 C. 

The maximum permeability of a 
given type of core material is gen- 
erally measured using a toroid 
without an air gap and this per- 
meability is a function of the core 
material only. 

In general, however, the effective 
permeability is dependent on the air 
gap in the core and the leakage 
flux and will approach the value 
of the maximum permeability when 
both are reduced. Theoretically the 
incremental permeability of iron 
may be varied between the perme- 
ability of air and the effective per- 
meability of the core. However, in 
practice the magnetomotive force 
necessary to reduce the permeabil- 
ity to that of air is prohibitive and 
a lower limit is reached beyond 
which it is not practical to go. 

To obtain the necessary induc- 
tance range a core with high maxi- 
mum permeability is necessary and 
this core material must be avail- 
able in a shape which keeps the 
leakage flux to a minimum. These 
two qualifications are met by a fer- 
rite material and it can if properly 

used be made to meet the remaining 
conditions. Powdered iron is not 
suitable in this application because 
material having the necessary high 
permeability results in coils with a 
Q below the required minimum. 

Numerous core shapes and vari- 
ous types of ferrite materials have 
been tried. The shape chosen is a 

pot -type core as shown in Fig. 2A. 
This type of construction keeps 
leakage flux to a minimum yielding 
a high effective permeability and 
the inductance range is covered 
with a reasonably small number of 
d -c ampere -turns. The air gap be- 
tween the two halves of the core 
keeps the a -c flux from causing ap- 
preciable change in loading -coil 
inductance hence preventing distor- 
tion of the modulated output of the 
transmitter. An inductance range 
as high as 250 to 1 is obtainable 
with a gapless core, however, the 
effective permeability varies so 
quickly with the applied a -c field 
that nonlinear distortion of the 
modulated wave becomes prohibi- 
tive. 

Effect on Q 

It is interesting to note that the 
Q of the reactor increases with 
d -c magnetization. In one case a 
coil wound on ferrite material had 
a Q of 5 at 4 mc, however, by ap- 

plying some d -c magnetization a Q 

of 165 was obtained. Apparently 
the core losses remain low up to a 

critical frequency, depending on the 
type of ferrite, at which time an 
internal resonance occurs in the 
core with resultant high losses. By 
applying d -c magnetization the fre- 
quency at which the internal 
resonance occurs may be raised, 
thus giving a high Q up to a much 
higher frequency) 

Variation of inductance and Q 

with d -c mmf for the type of con- 
struction shown in Fig. 2B is given 
in Fig. 3. For the d -c flux path, 
low reluctance is desirable to keep 
the necessary mmf to a minimum. 
The d -c flux path includes a silicon 
steel yoke and a pot -type core, 
while the r -f flux path is contained 
in the pot -type core alone. To 
shield leakage r -f flux from the 
transformer iron, a thin copper 
sheet is placed between the ferrite 
and the yoke. The improvement in 
Q afforded by the copper is of the 
order of 2 to 3 times. This copper 
sheet must be kept as thin as pos- 
sible to keep the d -c reluctance low. 

The presence of hysteresis in the 
yoke tends to make reproducibility 
of results uncertain. However, if 
the desired loading -coil inductance 
is always approached by increasing 
values of d -c mmf the uncertainty 
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FIG. 3-Curves show effect of changing d -c magnetization on Q 

FIG. 4-Evolution of r -f matching circuit employed in 12 -watt 2 to 4 -mc trans- 
mitter using ferrite core tuning elements 

is reduced to a satisfactory level. 
In the actual construction this is 
accomplished by using break - 
before -make contacts in the switch. 

The stability of the system as 
regards temperature depends on 
the permeability variation of the 
ferrite and the change in resistance 
of the d -c winding. One of the 
main drawbacks in the use of fer- 
rites is the comparatively large 
variation of permeability with tem- 
perature. The most suitable ma- 
terial for this application was 
found to be Ceramag 6 (Stackpole). 
It was found to have the lowest 
temperature coefficient among the 
materials suited for r -f use. 

The remaining temperature vari- 
ation is counteracted by resistors 
having a negative temperature co- 
efficient. A thermistor with the re- 
quired coefficient is easily found 
but a power of the order of 20 

milliwatts heats the elements so 
much that the resistance drops. 
However, this difficulty is easily 
overcome by coupling several ther- 
mistors in parallel. The result is a 
circuit element with a negative 
temperature coefficient and an 
otherwise constant resistance in the 
useful current range. 

Matching Network 
It has always been a problem to 

match an antenna to the final stage 
of a transmitter over any appre- 
ciable range of frequencies. The 
conventional design methods usu- 
ally result in 2 or 3 -knob adjust- 
ments between the power amplifier 
anode and the antenna unless re- 
duced output can be tolerated. 

In this particular case it is a 
question of coupling a 50 -ohm load 
to a tank circuit in which the ca- 
pacitor is the variable element. The 

obvious solution is a simple tap, 
as shown on Fig. 4A, together with 
the equivalent circuit, Fig. 4B. The 
impedance presented to iL is 

Z - Zp 
(wM)z 

where 
Zip = rp + jcoLp 

and 
Z. = R. + jwL, 

If the transformer is ideal we 
find 

Z = L, R. 

without any reactive components. 
The Q is obviously zero giving zero 
discrimination against harmonics. 
The tank coil must apparently ex- 
hibit a leakage between the primary 
and secondary parts to be at all 
practical. 

Substituting for Z. and Z. in the 
expression for Z gives 

Z=rp+jwLp+ 
R, + jwL, 

wzMz 

= [rp+ 
R, 

wzM2R, 

J 2 + (wLa)z 

,7w[Lp R, 

If coL, is large compared to R 
the coupled resistance and the re- 
sulting inductance are independent 
of frequency. The largest usable 
inductance is determined by the 
circuit capacitances. An Lp of ap- 
proximately 40 p.h is the highest in- 
ductance the circuit capacitance will 
allow. The resulting L, is approxi- 
mately 1 ih, and coL, at 2 and 4 me 
is then 13 and 26 ohms respec- 
tively. Both are smaller than 50 
ohms. 

Without going into too much de- 
tail it will be clear that both the 
resistive and inductive components 
vary with frequency. Attempts have 
been made to use the geometrical 
center of the band (2 X 4=2.83 
mc) as the basis and manipulate 
the coupling and secondary in- 
ductance, but a satisfactory result 
is not obtainable without the intro- 
duction of an extra control such as 
variable coupling. This complica- 
tion was not acceptable, however, 
and as a result this simple method 
had to be abandoned. 

Figure 4C indicates the adopted 
method. If the transformer T is 
ideal it will place pure resistance 

R.2 
wzMzL. 
+ (wLs)z 
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FIG. 5-Output marching circuit uses 
step-down transformer 

(L,/L2)R,=R, in parallel with the 
tank circuit. 

The tuning will not be affected if 
the circuit is broken at A. The 
vector diagram (Fig. 4D) shows 
the admittances in the network and 
it is obvious that jo C and 1 /jo L 
will cancel regardless of R. 

If we can make a transformer 
with negligible leakage over the re- 
quired frequency range we will 
have a very simple and easy tuning 
procedure. Referring to Fig. 5, 

break the circuit at X and tune the 
tank until the d -c milliameter shows 
normal dip. Reconnect the circuit. 
The transformer with its complex 
secondary impedance will intro- 
duce a reactive admittance com- 
ponent across the tank and thus 
detune it. By tuning L, to resonance 
with C, (the antenna capacitance) 
the load on the secondary will be 
R. alone. The impedance Z, is now 
a pure resistance (L,/L,)R, and 
according to Fig. 4D will not dis- 
turb tuning of the tank circuit. No 
readjustment of the capacitor is 
necessary. 

The transformer uses a core 
made of ferrite with a very high 
permeability and an air gap as 
small as the diamond grinding tech- 
nique permits. The material is 
varnished to guard against mois- 
ture and the wire is wound directly 
on the core. The temperature co- 
efficient and material tolerances are 
not significant as long as the perme- 
ability is high. 

The coupling has been used suc- 
cessfully in the transmitter. The 
circuit is broken by unscrewing the 
coaxial cable connector and tuning 
of antenna coil L, is done in the 
transmitter proper. It is not neces- 
sary to touch the tuning unit at 
the base of the antenna. 

The d -c control current may be 
transferred to the antenna unit 

through the coaxial cable together 
with the r -f and from a variable d -c 
source at the transmitter. Figure 6 
shows the circuit. A stable voltage 
from VR tube V, is applied to tun- 
ing tube V2 and a voltage divider 
consisting of the resistor R and four 
high -resistance potentiometers in 
parallel. The d -c flows from the 
cathode through an r -f choke, the 
coaxial cable, another r -f choke and 
through the control coil L,, and the 
thermistor combination for tem- 
perature compensation to ground. 

The selenium rectifier S prevents 
fly -back voltage from developing 
when the d -c circuit is broken. 
Winding L,, is on two bobbins with 
about 20,000 turns on each. With - 

of ferrite the length is reduced to 
1i inches. The Q varies from 210 at 
2 me to 180 at 4 me and the temper- 
ature coefficient is so low that no 
change in inductance is indicated by 
the standard Q meter in the tem- 
perature range 0 to 50 C. The use 
of ferrite for the tank coil has the 
added advantage that the Q of the 
tank circuit stays virtually constant 
through the band giving constant 
sharpness of tuning dip. 

The loaded Q, however, varies 
over the band in the ratio of 1 to 2 

so the sharpness of the dip with the 
antenna connected varies. In the 
actual equipment this was not ob- 
jectionable as it is counteracted by 
a suitable taper in the potentio- 
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FIG. 6-Circuit shows simplicity of accomplishing automatic antenna tuning as 
various frequency crystals are switched. Control current for antenna tuner 

saturable reactor is carried on coax along with r -f 

out S, the fly -back voltage could 
reach 1,200 volts. 

The r -f current flows from the 
secondary of the transformer 
through the large capacitor C, the 
coaxial cable, another capacitor C, 
and through the antenna tuning 
coil LA to the antenna. 

A switch selects the desired tank 
capacitor and grid voltage potenti- 
ometer. 

Tank Coil 

The successful use of ferrite in 
the two components treated so far 
led to the application of ferrite in 
the tank coil as well. This coil must 
have an inductance of approxi- 
mately 40 p.h. Such a coil with an 
air core occupies considerable space. 
By winding directly on a i -inch rod 

meters. Compensation for the non- 
linear variation of inductance L, 
with d -c current is obtained simul- 
taneously. 

Automatic Tuning 

It would be desirable to make the 
tuning of LA automatic, thus elim- 
inating the potentiometer tuning, 
but it was found that a minimum of 
two extra tubes was necessary. The 
nature of the transceiver did not 
justify this extra circuitry. Auto- 
matic tuning, however, would sat- 
isfy two requirements. Both tuning 
and temperature variations would 
automatically be accomplished. An- 
other project may justify its devel- 
opment. 

REFERENCE 
(1) R. M. Bozorth, "Ferro -magnetism," 

1951, D. Van Nostrand Co. 

ELECTRON ICS - September, 1952 115 

www.americanradiohistory.com



Negative repeller bends electron beam back through out- 
put cavity to accelerator electrode. Wideband modulation 
is accomplished with low modulating power by swinging 
repeller voltage. Efficiency is high at high -power levels in 

uhf region 

By G. E. SHEPPARD*, M. GARBUNY and J. R. HANSEN 

Westinghouse Research Laboratories East Pittsburgh, Pennsylvania 

Reflex resnatrons of this type are 
capable of producing over 2.500 watts 

at 560 me with 8 -mc modulation 

Reflex Resnatron Shows 
EMFIRGING as a byproduct of a 

conventional resnatron investi- 
gation at Westinghouse, the reflex 
resnatron has exhibited character- 
istics that show it to be well suited 
for uhf television transmitter out- 
put stages. 

The conventional " resnatron is 
essentially a two -cavity device, 
operated so that electrons are den - 

Now at Lincoln, Kansas 
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FIG. 1-Simplified cross-section drawing 
shows action of negative repeller in 

turning back electron beam 

sity modulated or bunched in the 
grid -cathode gap of the first cavity 
and then highly accelerated into the 
accelerator -anode gap of the second 
cavity. All high -frequency circuit 
elements are integral parts of the 
cavity systems, and dielectrics such 
as glass are external to the fields to 
which they could present losses. 

A factor contributing however in 
even larger measure to the high - 
efficiency characteristic of this de- 
vice, is the geometrical confinement 
of electron trajectories to well-de- 
fined, intense field regions. Never- 
theless this in turn permits, by the 
additional use of high voltages, es- 
tablishment of efficient electron 
transit -time relationships with re- 
spect to the phases of the alternat- 
ing voltage. This feature of high 
efficiency is bought, to some extent, 
at the expense of bandwidth, for the 
high voltages necessary to transfer 
energy to or from the electron beam 
during a single transit demand 
correspondingly high shunt resist- 

ances. This consideration is perti- 
nent in view of certain properties 
of the reflex resnatron. 

Reflex Operation 
The reflex resnatron is similar to 

the conventional resnatron in most 
respects, except that the anode is 
operated at a negative potential 
with respect to the accelerator grid 
such that the electron beam termi- 
nates, not at the anode, but at the 
accelerator. Figure 1 shows sche- 
matically the physical design of the 
reflex resnatron. Two reentrant 
quarter -wave cavities in geometri- 
cal opposition are traversed axially 
by an electron beam. The two op- 
posing end faces of the inner cylin- 
ders constitute, respectively, ca- 
thode and repeller or negative 
anode. The intervening cavity end 
faces function as control grid and 
accelerator, respectively, their in- 
sulation for static potentials being 
maintained by the use of chokes. 

As in the conventional resnatron, 
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Exploded view of electron -beam -forming section of reflex 
resnatron shows grid and filament construction. All electrodes 

are water cooled 

ACCELERATOR 
GRID 

CONTROL 
GRID 

-SEVEN 
THORIATED 
TUNGSTEN 
FILAMENTS 

- - CATHODE 
BLOCK 

FIG. 2-Seven filaments, control and accelerator grid apertures 
are accurately aligned to prevent electrons from hitting grids on 

way to output cavity 

Promise for UHF TV 
a high -frequency driving field is 
maintained between cathode and 
grid which, with a suitable static 
bias, permits density -bunched 
groups of electrons to enter into 
the high static accelerating field 
between grid and positive acceler- 
ator. 

It is in the gap of the output 
cavity that a marked deviation from 
usual resnatron operation occurs. 
The electron bunches which enter 
through the accelerator are con- 
fronted, aside from the high -fre- 
quency field to which they render 
work, by a retarding static field 
which permits them to penetrate 
the gap up to the neighborhood of 
the repeller and then reflects them 
back onto the accelerator. 

This twofold interaction with the 
output field requires only approxi- 
mately half the opposing high -fre- 
quency voltage necessary for single 
transit. This leads to a reduction 
of the optimum loaded shunt resist- 
ance by a factor of four, as a theo- 

retical limit, and therefore to a 
corresponding increase in the band- 
width of the output cavity. 

Conversion Efficiency 

As will be explained later, the 
efficiencies of energy conversion are 
rather sensitive to variations of the 
retarding field so that the output 
power can be modulated by swing- 
ing the repeller voltage. Since few, 
if any, electrons will arrive at the 
repeller, one obtains the gratifying 
result that power modulation is pos- 
sible with small demands on the 
modulating system at the wide 
bandwidth given by the output 
cavity. Meanwhile the high power 
and efficiency capabilities, char- 
acteristic of the resnatron, remain 
essentially intact in reflex operation. 
The necessary grid driving powers 
can be obtained either in amplifier 
or oscillator operation. However, 
the operating conditions of the tube 
lend themselves particularly to 
amplifier action. 

It is necessary to define the posi- 
tion of the reflex resnatron in the 
general classification of reflex de- 
vices, particularly with respect to 
the Barkhausen oscillator and the 
reflex klystron. The Barkhausen os- 

cillator is a triode in which electrons 
oscillate around a positive grid 
under the action of a negative anode 
field. The resnatron cavity charac- 
teristics of space and time focusing 
of the electron bunches are here en- 
tirely absent, and hence available 
powers and efficiencies are small. 

The reflex klystron is a klystron 
oscillator in which input and output 
cavity are folded back into a single 
resonator. Its action as a converter 
of velocity bunched electron groups 
into density bunches remains how- 
ever unchanged. In contrast to this, 
the reflex resnatron, although it 
maintains much of the time and 
phase focusing features of the 
original tube, is essentially a two - 
cavity amplifier which exhibits a 
rather unique interaction between 
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electron beam and output field. It 
is therefore basically different from 
all other reflex devices. 

Transit -Time Effects 

The time of flight of the electron 
during its twofold crossing of the 
output gap must fulfill a number of 
conditions for maximum conversion 
efficiency. The electron entering the 
gap must first of all encounter a re- 
tarding phase of the high -frequency 
field to render energy to it. This 
field, in combination with that pro- 
duced by the static repeller voltage, 
must bring the electron to rest near 
the repeller at such a time that 
when the electron falls back 
towards the accelerator, it again 
experiences in the main a retarding 
phase of the high -frequency field. 

Equations can be set up for the 
ideal of a single electron per cycle, 
which can be physically realized in 
an amplifier by permitting a vanish- 
ing angle of flow of electrons to pass 
the control grid. There results 
then, by the use of Lagrangian mul- 
tipliers, a corresponding set of con- 
ditions. The total transit angle 
must be 314.4 electrical degrees, 
equal times being spent by the elec- 
tron during its transit while the 
high -frequency field is first aiding, 
then opposing that of the repeller. 
Moreover, the repeller voltage has 
to fulfill a certain condition of 
resonance with respect to the power 
and the accelerator voltage. When 
the repeller voltage is different 
from its optimal value, the electrons 
are turned back at different points 
in the gap so that the subsequent 
variation in the timing of electron 
interactions between the electrons 
and the field will lead to reduced 
conversion efficiencies. Graphical 
analysis shows that for the case 
of normal angles of flow, the theo- 
retical conversion efficiency of the 
electron energies amounts to nearly 
90 percent.' Deviations from the 
condition of resonance will result in 
loss of output power. Therein lies 
the possibility of modulation by 
swinging the negative repeller volt- 
age. It can be shown by the same 
graphical means' that if the repeller 
voltage is varied through a range of 
values which are more positive than 
the resonance point, the changes of 
power will be much larger than in 
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FIG. 3-Modulation curves for low - 
power operation of reflex resnatron. 
Note that maximum power peak moves 
toward low repeller voltage (more posi- 
tive) region for higher accelerator volt- 

ages 

the more negative range. This is 
indeed borne out by modulation 
curves taken with the experimental 
tube. 

Tube Construction 
The most important design con- 

sideration centers around the elec- 
tron -beam -forming structure shown 
exploded in Fig. 2. The structure 
consists of filaments and control 
grid, located in the region of high- 
est field intensity in the input cav- 
ity, and accelerator grid and re- 
peller, located in the corresponding 
section of the output cavity. 

The filaments consist of U-shaped 
tantalum channels partly filled with 
sintered thoria-tungsten powder. 
The channels serve the triple func- 
tion of heating the electron -emis- 
sive material, supporting it, and 
initially focusing the beam. The 
channels are positioned by thin elas- 
tic strands which permit lateral 
thermal expansion of the filaments 
without appreciable change of the 
gap spacing. The use of such chan- 
nels has special merit of reducing 
interelectrode capacitance. 

Other filament designs have also 
been used with this tube. How- 
ever, any design has to provide a 
satisfactory compromise between 
two conflicting requirements-to 
combine beam -focusing properties 
with high field intensities. Beam 
focusing is necessary to prevent 
electrons from striking the grids. 
High field intensities are needed 
for high emission and short inter - 
electrode transit times. Focusing 

properties could be tested either 
with a rubber model or, more effec- 
tively, by determining the potential 
line contours with an electrolytic 
tank and subsequent mapping of 
the spacial electron trajectories ac- 
cording to well-known methods. 
Transit times were determined 
analytically.' In this manner, the 
necessary recess of the emissive 
surface with respect to the equipo- 
tential sidewalls was determined, 
with the result that negligible cur- 
rent loss to the control grid was 
observed. 

The openings in the two grids are 
aligned with the filaments. The re- 
peller of this experimental tube ex- 
tends a flat surface toward the gap, 
spaced at such a distance from the 
accelerator that the resonance con- 
dition mentioned above can be ful- 
filled for sufficient gap penetration 
of the beams at the desired range 
of voltages and frequencies. 

In usual resnatron practice the 
anode is provided with an align- 
ment of slots or recesses. This is 
done to reduce the detrimental 
effect of secondary electrons by de- 
laying, in the resulting inhomo- 
geneous fields, their appearance in 
the gap until a retarding phase of 
the field confronts them. 

Such slots do not appear to be 
necessary in the reflex resnatron. 
The repeller is struck by but few 
electrons, and the resulting second- 
aries may indeed rather enhance 
the desired effect, while those pro- 
duced on the accelerator are inhib- 
ited by the static field. A flat re- 
peller surface was chosen for this 
reason, and also because such geom- 
etry was particularly suitable for a 
comparison of experiments and 
theory. 

A fraction of the reflected beam 
will leave the output cavity through 
the accelerator openings, but only 
a minor portion of the electrons will 
actually enter the cavity twice. 
This small, but undesired, effect can 
be further reduced by providing the 
repeller with a centrally projecting 
rim or knife edge so as to distort 
the field somewhat and increase the 
lateral velocity component of the 
electrons. 

All electrodes are water cooled, 
particular emphasis being placed on 
the accelerator which has to dissi - 
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pate most of the losses and can at 
present absorb more than 5 kilo- 
watts continuously. Figure 2 

shows the center section of the tube. 
The most suitable coupling condi- 
tions for driving and output power 
were determined by a combination 
of Rieke charts and Q-circles.4 

The experimental tube was con- 
tinuously pumped during operation. 
This made it possible to rotate the 
output loop during operation, use 
demountable gasket joints in the 
flange connections, and accomplish 
tuning by moving plungers through 
sliding vacuum seals. A commercial 
tube in which all characteristics 
have been previously established 
does not need these liberties of 
adjustment and can therefore be 
sealed. The cathode block support- 
ing the filaments is split, the two 
halves being separately water cooled 
and insulated by a thin mica sheet 
so as to maintain the filament 
heater voltage in the order of 2 

volts. 

Performance 
Initially the repeller of the tube 

was provided with two wide -spaced 
fins permitting the emission from 
filaments to approach the surface 
through a moderately inhomoge- 
neous field. This made it possible to 
operate the resnatron either con- 
ventionally, while the anode was 
positive (or of equal potential with 
the accelerator), or in reflex action 
with the anode as a negative re- 
peller. 

The effect of secondary elec- 
trons in conventional operation was 
in this construction already very 
much reduced. At the same time 
reflex operation was still fairly 
effective since the same resonance 
condition was valid for most of 
the electrons. The merits of the 
two types of operation could then 
be compared directly. It was found 
that the reflex resnatron produced 
nearly the same amount of output 
power, but more than double the 
bandwidth when compared with the 
resnatron. 

So far the results obtained for 
the reflex resnatron with flat re- 
peller are as follows. At a fre- 
quency of 560 mc power outputs of 
2,600 watts have been obtained with 
a bandwidth of about 8 mc, a power 
gain of about 5, and an overall 

efficiency of 38 percent, while the 
repeller was held 6,500 volts nega- 
tive with respect to the accelerator 
potential of 8,000 volts. 

Of particular interest are the 
modulation curves which were 
measured statically by varying the 
repeller potential and observing the 
resulting output power for various 
parameters of the accelerator volt- 
age. The output power depends, of 
course, also on the value of the beam 
current. Thus Fig. 3 shows modu- 
lation curves for three operating 
points of the accelerator voltage at 
low currents and correspondingly 
low powers. Figure 4 shows such 
curves at relatively high currents 
and powers. Although the two 
charts were taken with small inter- 
vening changes in the construction 
of the tube and much changed grid 
driving conditions, a typical be- 
havior is demonstrated in both. 

First of all, the repeller potential 
for maximum power shifts towards 
more positive values when the ac- 
celerator voltage is increased. This 
can be qualitatively explained by 
stating that the effect which greater 
velocities of entry into the gap have 
on the transit times of the electrons 
and their resonance with field varia- 
tion can be cancelled by a longer 
path or, in other words, deeper gap 
penetration. 

Secondly, an asymmetry of the 
modulation curves is noted inas- 
much as the increase of power with 
repeller voltage is much steeper 
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tainable. Curves for various accelerator 

voltages are shown 

when coming from the positive side 
towards the maximum than when 
approaching it from negative 
values. The reason for this lies in 
the fact than when the transit times 
become longer than the optimal 
value as a result of more positive 
repeller voltages, the electrons 
arrive at the accelerator during a 
more positive phase of the high - 
frequency field from which they 
then draw power. If however the 
transit times are somewhat too 
short, the electrons arrive in any 
case against a negative phase with 
much less variation in conversion 
efficiency. 

It is obviously perferable to mod- 
ulate the reflex resnatron on the 
steep part of the curve, if the cur- 
rent to the repeller is held negli- 
gible. The power necessary for mod- 
ulation is then almost entirely that 
required by the static interelectrode 
capacitance for the variation of the 
repeller potential at signal fre- 
quency. 

New designs are possible which 
will utilize the reflex principle 
somewhat more effectively, for ex- 
ample by a further gain in band- 
width. Such a scheme would, for 
instance, include the separation of 
the static repelling field from the 
cavity gap which could be crossed 
twice or more by the beam. These 
latter schemes lead however beyond 
the scope of this discussion which 
demonstrates that the reflex resna- 
tron is not only interesting in its 
own right, but might well claim a 
highly competitive role in the uhf 
power field. 

The authors wish to express their 
appreciation for the many helpful 
discussions and suggestions by Dr. 
J. W. Coltman. 
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Coast Guard cutter "Courier" assigned to Project Vagabond can broadcast on 
short waves from inverted pyramid antennas forward. Receiving whips are aft 

Project Vagabond 
Floating radio relay station carries complete receiving and recording equipment for 
programming 150 -kw broadcast transmitter and two 35 -kw high -frequency transmitters. 
Designed for interim service at a shoreside location, the installation could also operate at 

sea using special antennas 

VOICE OF AMERICA'S need for a 
powerful, portable radio -broad- 

casting plant is met by the installa- 
tion aboard the U. S. Coast Guard 
cutter "Courier." It will serve 
principally as a temporary relay 
station during the construction 
period of permanent overseas relay 
bases. 

Avoiding the approximate 18 - 
month delay between acquisition of 
an overseas site and the completion 
of construction, the "`Courier" can 
start broadcasting within a few 
hours of arrival at a new location. 
Another advantage of the floating 
relay station is its flexibility-the 
ability to move into areas dictated 
by political necessity, and the abil- 
ity to shift location as a deterrent 
to Soviet jamming. 

The vessel used for the project 

By JEAN W. SEYMOUR 
Project Enyi,,, rr 

,.,ion of Radio raciitities 
s. Department of State 

.Vew Pork, N. Y. 

is a Cl-M-AV1 Maritime Adminis- 
tration coastal cargo ship built in 
1945. It has several advantages for 
this project. A smaller vessel would 
force undue crowding of electronic 
equipment. Excessive ballast would 
be required to get a larger ship 
down in the water. The "Courier" 
has its engine room and stack aft, 
thereby facilitating the installation 
of the balloon deck amidships, 
directly over the medium -wave 
transmitter. 

Operations 

The station is designed to receive 
short-wave broadcasts from VOA 
transmitters in the States and relay 
them simultaneously on regular 
broadcast and short-wave frequen- 
cies, thus increasing the coverage 
of the VOA at strategic points 

overseas. The station can also ori- 
ginate programs in its own studio, 
or record programs received on 
short waves, for playback at peak 
local listening periods. 

The main transmitter is RCA 
BTA-150-A broadcast equipment 
rated at 150 kw antenna power. 
It uses four 9C21 water-cooled 
tubes in the final amplifier, high- 
level -modulated by four more 
9C21's. The antenna for this trans- 
mitter, which operates anywhere 
between 540-1,600 kc, is a e -in. 
diameter phosphor -bronze cable 
supported by a Navy ZKA barrage 
balloon. 

Normally, the balloon carries 600 
ft of i -in. nylon line between the 
balloon junction fitting and the top 
of the antenna. The nylon serves 
the dual purpose of getting the 
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balloon above ground -turbulent air 
currents and absorbing the shock 
of sudden gusts. The ZKA is 69 

ft long, 35 ft in diameter and has 
a static lift of 600 lb at sea level. 
It has a ratio of lift over drag of 
about 1.8 to 1, so that its lift in- 
creases as wind velocity increases. 

Although it tends to fly into the 
wind like a kite, the ZKA has flown 
in 40 -knot gusts without deviating 
from the vertical position by more 
than 30 degrees. A special winch, 
insulated from the deck by large 
tower -base insulators, makes it con- 
venient to change antenna length 
for different frequencies without 
cutting the cable. A special 36 -in. 
insulator with corona shield is used 
at the top of the antenna. 

The floating relay station carries 
four 350 -ft steel towers in the hold. 
They are used for a directional 
array on medium waves whenever 
the vessel is anchored at a fixed 
location for an extended period of 
time. The towers are fed by an 
open six -wire line mounted on pil- 
ings. An emergency antenna can 
also be used on medium waves. 
Strung between the masts, this an- 
tenna is not very efficient and would 
be used only as a last resort. 

Two Collins high -frequency trans- 
mitters are also installed aboard 
the "Courier." These are modified 
type 207-B1 equipments rated at 
50 kw for c -w telegraph and 35 kw 
broadcast power to the antenna. 
The antennas for the two short- 
wave transmitters were developed 
by Weldon & Carr especially for 
this project. They are designed to 
maintain a fairly constant input 
impedance over a range of 3.5 to 
1 in frequency. Nominal input im- 
pedance is 175 ohms, making it 
convenient to feed them with a 
12 -in. square -duct form of unbal- 
anced line with -in. inner con- 
ductor. 

The antenna is essentially one- 
half a folded dipole, mounted ver- 
tically, with the center portion 
expanded to broaden its usable 
bandwidth. The feed end is mounted 
on an insulator and the far end is 
bolted directly to the ship's hull. 

A combination studio, control 
room and receiving room is located 
aft of the ship's wheelhouse. Eight 
vertical whip receiving antennas 
are spaced around the afterpart of 

Short-wave transmitter (left) and 150 -kw broadcaster (center) are located around 
hold. Massive hatch in deck (this side of control console) gives access to power - 

supply equipment in lower hold. 

Power supply for 150 -kw transmitter is in lower hold. Rectifier units shown here 
are placed behind transmitter 

the ship. A rejection filter is in- 
stalled at the base of each whip 
antenna, to attenuate the frequen- 
cies being used by the shipboard 
transmitters. Each antenna is 
brought in by coaxial line to a 

patch panel in the receiving room. 
Two Collins -Crosby dual -diver- 

sity exalted -carrier receivers and 
two Northern Radio-Hammarlund 
dual -diversity receivers are in- 
stalled in the receiving room. Two 
of these receivers are equipped for 
either frequency -shift teleprinter 
or broadcast reception. Two Link 
Radio 960 -mc stl receivers are also 
permanently installed. The 960 -mc 
program transmitters and their 4 - 

ft parabolic antennas are carried 
in the hold and are set up whenever 
the vessel is stationed Iong enough 
in one spot to put up a shore -based 
receiving station with triple -diver- 
sity rhombics. 

A 50 -watt 250 -mc cue -circuit 
transmitter -receiver is used be- 
tween the shore -based receiving 
station and the ship. 

A broadcast consolette in the re- 
ceiving room controls two Fair- 
child gimbal -mounted turntables 
equipped for recording and play- 
back. Two Ampex tape recorders 
are also installed in the receiving 
room. 

The communications room is lo - 
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cated directly below the receiving 
room and contains necessary radio - 
teletypewriter printer equipment 
for two-way operation, either en- 
crypted or in plain language. 

Special precautions were taken 
to prevent damage to equipment 
in heavy seas and from engine 
vibration. All three of the large 
transmitters are set on foundations 
comprising a 3 -in. layer of cork 
and 8 -in. reinforced concrete slabs. 

Sway bracing welded to bulk- 
heads prevents large transformers 
and other tall units from shifting 
in rough weather. 

Project Vagabond was completed 
under the direction of George Q. 
Herrick, Chief, Division of Radio 
Facilities, Plans and Development, 
Broadcasting Service, U. S. De- 
partment of State. 

t 
Receiving equipment and recording devices are aft. Direct or delayed broad- 

casts can be arranged using diversity receivers shown 

Inverted pyramids are mounted upon special superstructure. One end is grounded 
and other is mounted upon insulator 
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Electro -Optical Shutters 
for Ballistic Photography 
Equipment developed for Kerr electro -optical shutters gives either a single pulse or ten 
identical pulses spaced 25, 50 or 100 microseconds apart. A modified line modulator 

employing capacitor discharge through a type 4C35 hydrogen thyratron and very low -im- 

pedance load produces a 50,000 -volt pip 

s A solution to the problem of 
high-speed photography of 

self -illuminated objects in exterior 
ballistic studies, it was decided to 
utilize the properties of the Kerr 
electro -optical shutter. To accom- 
plish this it was necessary to design 
an electronic circuit that would pro- 
duce either one pulse, one micro- 
second wide with a magnitude of 
40,000 volts, or ten similar pulses, 
spaced either 25, 50, or 100 micro- 
seconds apart. 

Line Modulator 
Resort was made to the line - 

modulator method in which the 
pulses are generated at the output - 
voltage level. The approach used 
was that of charging a capacitor 
and then discharging it by means 
of a switch through a very low - 
impedance load. The R -C time con- 
stant of the circuit could be so 
low that the output voltage would 
actually be a pulse of very short 
duration. The capacitor used was 
0.02 microfarad and the load was 
50 ohms as represented by a loaded 
pulse transformer. The time con- 
stant of this circuit was therefore 
one microsecond. The switch used 
was a 4C35 hydrogen thyratron 
whose purpose was to reduce its 
impedance to a minimum during 
the pulsing operation. 

When the thyratron fires, the 
voltage drop across it is approxi- 
mately 70 volts and therefore the 
entire capacitor voltage (which is 
the B -supply voltage) is developed 
across the transformer. The circuit 
is actually a modified line modulator 
circuit in that the pulse width is 
determined by the high -voltage cir- 

By B. JAMES LEY and PHILIP GREENSTEIN 
Asst. Prof. of Electrical Engineering Prof. of Electrical Engineering 

College of Engineering 
New York University 

New York, N. Y. 

cuit. One advantage of this system 
is that the pulse width can be 
varied within very wide limits 
merely by switching in different 
size loading resistors. 

Because the width and shape of 
the output pulse are determined in 
the high -voltage section, the preci- 
sion needed to shape the triggering 
pulse is greatly reduced. The 4C35 
thyratron operates satisfactorily as 
a switch because it satisfies the fol- 
lowing criteria. The firing time can 
be precisely controlled. The tube 
conducts current until the network 
is discharged and then becomes an 

open circuit. The voltage drop 
across the tube while conducting 
is sufficiently low. Peak operating 
voltage is sufficiently high. The 
tube performs satisfactorily with 
respect to temperature, pressure 
and age; and it has satisfactory life. 

Recovery Time 

For use in a multiple -shot case 
one additional requirement is nec- 
essary; namely, that the tube re- 
cover in a shorter time than the 
time required between pulses. In 
this case the deionization time de- 
termines the maximum repetition 

A 0.50 caliber projectile travelling at approximately 3,000 feet a second breaks the 
trip wire (at its center) to operate the flash system 
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FIG. 3- Two sets of counter amplifiers and driver tubes are shown; ten are used. 
They make possible multiple shots of the same projectile 

rate that can be used. Extensive 
tests showed that the 4C35 hydro- 
gen thyratron could not serve for 
the pulse repetition rate required. 
Two methods were investigated for 
cutting down the deionization time. 
First, a slight mismatch was intro- 
duced in the circuit to provide an 
inverse voltage. Second, a negative 
grid bias was introduced to sweep 
out any positive ions remaining in 
the cathode space. 

Using these methods it was found 
that the minimum deionization time 
possible was about 70 microseconds. 
Since a deionization time greater 
than 25 microseconds could not be 
tolerated, it was decided to use a 
circuit that would contain 10 hydro- 
gen thyratrons. In this fashion the 
deionization time of any thyratron 
would be unimportant. 

Single -Shot Circuit 

Figure 1 shows that the 2050 
thyratron switch will normally be 
cut off by the bias on the 6H6 recti- 
fier. This will allow the two 1-p.f 
capacitors in the plate circuit of the 
2050 to charge up to approximately 
250 volts. It will also allow the 0.02 - 

capacitor in the plate circuit of 
the 4C35 to charge up to approxi- 
mately 5,000 volts and the 2-p.f ca- 
pacitor in the light source unit to 
charge up to approximately 1,500 
volts. 

When the triggering wire is 
broken, a positive pulse from the 
bleeder is applied to the 2050 grid 
through the 0.1-p.f grid capacitor. 
This permits the 2050 to fire and 
short the two 1-p.f capacitors in its 
plate circuit to ground. One of 
these capacitors discharges through 
the primary of the ignition trans- 
former in the light -source unit, pro- 
ducing a secondary voltage of 
sufficient amplitude to break down 
the FT -130 tube. The ionization in 
the flash tube allows the discharge 
of the 2-4 liºtht-storage capacitor 
through the FT -130 tube, thus giv- 
ing off a brilliant flash of short - 
duration light. 

The other 1-4 capacitor in the 
2050 plate circuit will discharge 
through the primary of a small 
pulse transformer. The resulting 
secondary pulse is then delayed 
about 3.75 microseconds before it 
fires the 4C35 hydrogen thyratron. 
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The firing of the 4C35 switch shorts 
the 0.02-1.f capacitor to ground, 
allowing it to discharge through 
the primary of the pulse trans- 
former. The secondary voltage is 
applied to the Kerr cell, thus open- 
ing the electro -optical shutter. The 
delay line allows the shutter to open 
when the light flash is at its peak 
value. 

Multiple -Shot Circuit 

The low -voltage pulse -forming 
circuit shown in Fig. 2 operates as 
follows. The type 6AC7 oscillator 
comprises a 120-kc crystal oscillator 
driving a 6V6 blocking oscillator at 
the same frequency. This in turn 
feeds a 6116 diode counter circuit 
that has counting ratios of 12 -to -1, 
6 -to -1 or 3 -to -1 with output fre- 
quencies of 40, 20 and 10 kc. The 
output of the counter triggers 
a single -shot blocking oscillator 
(6V6) whose repetition rate de- 
pends upon the counter ratio. The 
output is then amplified in half a 
6SN7, sent through a 6116 clipper 
stage and then put into a type 
6J5 output cathode follower. 

With the hydrogen -thyratron 
counter circuit described below for 
triggering the high -voltage circuit, 
it is not necessary to limit the num- 
ber of pulses to ten. The counter 
will give only ten output pulses for 
ten -plus input pulses. It is there- 
fore only necessary to determine 
and control the starting time of the 
pulses. This is accomplished by 
supplying the plate voltage of the 
cathode follower through a 2050 
thyratron that is used as a trigger 
tube. The output tube will then be 
inoperative until the thyratron is 
fired, after which it will act as a 
cathode follower and supply pulses 
to the thyratron counter circuit 
from the blocking oscillator. 

The second half of the 6SN7 is 
used as a cathode follower to pro- 
vide oscilloscope monitoring of the 
signal output from the diode 
counter. 

A series of pulses from the cir- 
cuit of Fig. 2 is fed into the counter 
circuit of Fig. 3 that uses ten 2050 
thyratron tubes. The purpose of 
this ring counter is to divert the 
first ten pulses to as many 4C35 
hydrogen thyratrons. Bias is ap- 
plied to the grids of all the 2050 

thyratrons so that they are nor- 
mally nonconducting. However, the 
bias in the first tube is made less 
than that for the other nine tubes. 
Each 2050 has a load comprising 
both cathode and plate resistors. 
The plate resistors are made small 
enough so that when a tube fires, 
it will continue to conduct. The 
triggering pulse is of such magni- 
tude that only the first tube with 
low bias will fire, even though the 
pulse is applied to all the tubes. The 
grid return of V2 is to the cathode 
of V, ; hence the voltage drop across 
the cathode of V, is applied in op - 
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FIG. 4-Kerr cell is driven to multiple 
operation by thyratrons triggered from 

ten channels 

position to the bias on V2, lowering 
it sufficiently to fire on the next 
pulse. The firing of V2 lowers the 
bias on the third tube in a similar 
fashion, and this sequence con- 
tinues until all of the ten tubes fire. 

If it is desired to fire only n 
tubes, thé (n +1) tube may be re- 
moved, thus breaking the cycle. 
Once the tubes have been fired, 
further trigger pulses have no 
effect on them. The circuit is reset 
by opening the plate -voltage supply 

A single stage : half 6SN7 and 
grid -driver 2050) follows the out- 
put of each channel of the thyra- 
tron counters to pulse the high - 
voltage circuit. 

lead. 

Kerr -Cell Gates 

Referring to Fig. 4, the high - 
voltage circuit consists of ten 4C35 
hydrogen thyratrons. The cathodes 
of all the thyratrons are grounded, 
and from the plates 0.02-14f capaci- 
tors are connected to a common 
pulse transformer. The other side 
of the pulse transformer is 
grounded. To decrease loading 
effects on the power supply, the 

plates are returned to the high volt- 
age through one-megohm resistors. 
The impedance of the grid circuits 
has to be maintained at a low level 
to prevent the first tube from trig- 
gering the second tube before the 
second pulse arrives. 

This would normally happen be- 

cause the storage capacitor and the 
primary of the pulse transformer 
form an oscillatory circuit even 
though it is so damped that there 
is only one overshoot. The over- 
shoot of the pulse reaches the grid 
of the second tube by dividing be- 

tween the plate and grid capaci- 
tances. If the grid impedance is 
high enough, voltage is developed 
across it to fire that tube. Reduc- 
ing the grid resistor of the 4C35 to 
50 ohms remedies this situation. 

The high -voltage power supply 
uses a 2X2 in a conventional half - 
wave rectifier circuit whose output 
voltage can be varied from 0 to 
6,000 volts. This voltage may be 

adjusted and observed from the 
lower front panel. 

Performance 

Tests on the completed circuit 
show that the desired output of 
one -microsecond pulses, up to 
50,000 volts in magnitude, with the 
appropriate spacings of 25, 50, or 
100 microseconds can be obtained. 
It is necessary to have all leads 
shielded, r -f filters in the B+ leads 
of the trigger tubes (2050's), and 
bypass capacitors in the filament, 
power -supply, and a -c supply lines 
to insure satisfactory operation of 
the circuit at maximum voltage 
(6,000 v input). Otherwise, stray 
pickup and noise that appear in the 
plate circuit of the 2050 counter 
tubes would cause the trigger tubes 
to fire continuously. This is unde- 
sirable because the hydrogen thyra- 
trons keep firing sporadically. Also 
as an aid in reducing the stray 
pickup, the grid -to -ground imped- 
ance of the 6SN7 amplifiers is re- 
duced by shunting the 8.2K grid -to - 
ground resistor with a 1.2K 
resistor. 

The equipment described was de- 
veloped under a contract between 
New York University and Frank - 
ford Arsenal, Department of the 
Army, by the Research Division, 
College of Engineering. 
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Fabricating Circuits 
CIRCUIT ANALYSIS has been 

facilitated at Loyola Uni- 
versity by a plastic -breadboard 
method of mounting components. 

Anyone engaged in the develop- 
ment of electronic circuits is sure 
to find this method more convenient 
than the chassis, breadboard or 
haywire layouts in general use. As 
the photograph shows, the method 
is essentially that of imbedding cir- 
cuit components in a sheet of ther- 
moplastic material. Many plastics 
currently available, such as Plexi- 
glass, Lucite and Polystyrene work 
very nicely. The technique is cur- 
rently in use at Hughes Aircraft 
for electronic circuit development. 

Besides an inherent tendency to 
appear neat, the plastic sheet pro- 
vides a maximum of mounting con- 
venience and access, together with 
a minimum of time and effort 
spent in fabrication. Many varia- 

tions in actual procedure exist, and 
the creative minds of development 
men will find a fertile field for their 
own innovations. Some of the meth- 
ods used thus far are described be- 
low. 

Mounting Small Components 

To mount small resistors and ca- 
pacitors, simply apply a hot iron to 
the component lead and push it into 
the plastic material with pliers. 
The heated wire melts the plastic 
and slides in easily. When the plas- 
tic cools a very strong supporting 
bond results. Conventional mount- 
ing procedures using terminal 
boards have the disadvantage of 
terminals being either too far 
apart, or, worse, too close together. 
The plastic sheet provides any de- 
sired amount of spacing and the 
support leads themselves become 
handy solder terminals. 

For development work, a large 
economy of components is achieved, 
since it is unnecessary to cut the 
leads or bend them around termi- 
nals. Another important time -sav- 
ing factor lies in the exclusive use 
of bare wire for interconnections. 
This is possible since any long wire 
may be held rigidly in place by sim- 
ply pushing it into the plastic with 
the hot iron tip. 

Mounting Larger Parts 
Components such as tube sock- 

ets, transformers and potentiom- 
eters can usually be mounted 
in a secure fashion merely by heat- 
ing appropriate parts of them with 
the iron and pushing them into the 
plastic material. The photograph 
show how this can be done. Should 
a given component require the use 
of screws, several alternative 
schemes for inserting them work 

Components mounted on a plastic breadboard with a hot soldering copper. Using the technique for the first time, a student prepared 
this layout in live minutes 
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on Plastic Breadboards 
Quarter -inch thermoplastic sheet supports components during circuit development or for 

class demonstrations. Wire leads, lugs or hardware can be imbedded in the plastic using a 

hot soldering iron and slight pressure. Method is quicker and more convenient than 
conventional breadboard layouts 

nicely. Most people are familiar 
with the ease with which these plas- 
tics may be drilled or tapped. 

A quicker method is merely to 
push small screws into the plastic 
while holding a hot iron to them. 
the plastic flows readily into the 
threads forming a tight bond sim- 
ilar to that found in fiber lock -nuts. 
When the plastic cools, the screws 
can be turned out for changing 
parts and perfect threads will re- 
main in the hole for reinsertion. 

Drilling Holes 

For larger screws and items such 
as phone jacks and potentiometer 
shafts, a different approach is use- 
ful. Using an iron tip with a diam- 
eter about the same as the threaded 
part, the hot tip is forced through 
the plastic sheet and held a moment 
to allow the surrounding plastic to 
soften. The iron is then removed 
and the threaded part quickly in- 
serted. It must be held in place while 
the plastic cools. Perfect threads 
will form about the shaft and the 
part may be tightened or loosened 
as desired. 

Connector Plugs 

When plug -and -jack contacts are 
needed for power connections to the 
chassis, a locating jig is easily 
made by drilling out a piece of 
thermosetting (heat -resistant) ma- 
terial such as Bakelite, Micarta or 
Masonite. Stiff wires can be in- 
serted into the thermoplastic shéet 
to form the needed plug. Such an 

By JOHN H. BIGBEE 
Electrical Engineering Dept. 

Loyola University of Los Angeles 
Los Angeles, Calif. 

arrangement permits easy connec- 
tion to chassis in use and eliminates 
the lead cable problem when the 
chassis are stored. 

Teaching Circuits 

A small plastic sheet is marked 
with the schematic diagram of a 
circuit and the components mounted 
as suggested, each one positioned 
next to its corresponding symbol. 
A View -Graph or Opaque projector 
is used to project an image of the 
circuit upon a large screen. Power 
is applied and the circuit is func- 
tioning while this is done. A 
projection oscilloscope is used to dis- 
play the waveforms present at vari- 
ous circuit points upon the same 
screen. A large image of a vtvm is 
also projected on the screen to 
show voltage readings. This is a 
most effective method of bringing to- 
gether the theoretical development 
of circuit analysis and the practi- 
cal application of such theory. Us- 
ing suitable calibration devices, 
actual circuit constants are inserted 
into the general formulas developed 
and results displayed for direct 
proof of the theory under discus- 
sion. 

The Opaque projector is better 
for preliminary work since it shows 
the circuit components in their true 
colors and aids in teaching color 
codes and emphasizing voltage rat- 
ings. When the circuit components 
are carefully arranged to lie near 
the same plane, the depth of focus 
permits lettering or numbering on 

small parts to be read easily. This 
type of projection requires a semi - 
dark room however, and note tak- 
ing is difficult unless shadow boxes 
are used to illuminate writing 
areas. 

For class participation work, or 
demonstration laboratory, the View - 
Graph, which does not show color, 
but instead projects a clearly de- 
fined silhouette, works nicely. The 
View -Graph may be used in fairly 
strong light, enabling students to 
collect data and take notes. If the 
group demonstration lectures are 
followed by individual experiment 
sessions on the same plastic -circuit 
preparations, it is found that the 
coverage rate and comprehension 
of material presented are both 
greatly increased. 

In advanced laboratory work 
where actual fabrication or modifi- 
cation of circuits is done, a stand- 
ard size plastic sheet 6 by 3 by ; in. 
is used together with an aluminum 
support rack. For this purpose the 
plastic behaves co-operatively, hold- 
ing components rigidly or releasing 
them readily upon application of 
heat. The components for the chas- 
sis in the photograph were all 
mounted in five minutes by a stu- 
dent who was utilizing the tech- 
nique for the first time. The econ- 
omy achieved by repeated use of 
the same components enables stu- 
dents to have a more expensive 
group of parts for research or de- 
velopment work than would other- 
wise be possible. 
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FIG. 1-Full-wave crystal diode switch 
converts zero -point symmetry to equiva- 

lent zero -axis symmetry 

FIG. 2-Transfer admittances for 
squarer (bottom) and Thyrite network 
replaced by linear resistor (top) are 
shown. Parabola is indicative of i = 

kV' 
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FIG. 3-Proper shunt resistance will al 
low for good squaring action over cur 

rent range indicated 

Mean Square 
By LOUIS A. ROSENTHAL 

and GEORGE M. BADOYANNIS 

Department of Electrical Engineering 
Rutgers University 

New Brunswick, New Jersey 

IN EVALUATING complex voltage 
and current waveforms it is 

most significant to make compari- 
sons in terms of root mean square 
values. Popular types of power 
instruments have been available 
for many years that read true rms 
values up to frequencies of about 
500 cycles. 

At audio frequencies, the con- 
ventional types of vacuum -tube 
voltmeters are generally peak or 
average -reading instruments. Al- 
though the scale is calibrated to 
indicate the rms value of a sine 
wave, the reading is ambiguous 
for complex waveforms. An in- 
strument that indicates the rms 
value of a complex waveform at 
audio frequencies with high sen- 
sitivity, is a valuable tool in the 
study of nonsinusoidal waveforms. 

One rms voltmeter commercially 
available is the Diotronl. This in- 
strument reads the heating capac- 
ity of a waveform by the novel 
use of an emission -limited diode. 
Unfortunately the diode emission 
depends on its previous history 
(overloads) and the associated d -c 
amplifiers require frequent zero - 
setting. Another rms indicator is 
included in a commercial power 
level recorder', which employs 

FIG. 4-In dynamic squaring technique 
used, minimum second harmonic distor- 
tion is sought with sinusoid applied 

vacuum tubes for squaring the 
input signal. This technique is 
rather popular in squaring cir- 
cuits' 4. The critical choice of tubes 
and operating points is a basic 
limitation to this technique. 

This article describes a voltmeter 
which by using nonlinear elements 
instantaneously squares any input 
signal. A D'Arsonval meter move- 
ment in the output gives an indi- 
cation of the mean square of that 
input signal. The meter reading is 
linear in volts squared and by recali- 
bration, the square root of the 
mean square can be read directly. 
The nonlinear network requires a 
low -impedance driving source and 
a preamplifier 

Squaring Circuit 
The squarer employs Thyrite as 

the nonlinear element. This ma- 
terial has an extreme voltage coeffi- 
cient which results in an instanta- 
neous volt-ampere characteristic 
which is symmetrical about the 
origin and follows : 

Izl = klvj' 
where n varies between 1.5 and 7. 
Thyrite materials which have the 
lower resistance range are gen- 
erally the least nonlinear or have 
the lower exponents. 

Fig. 5-Sinusoidal input (bottom) re- 
sults in second harmonic sinewave (top) 

applied to squarer 
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Vacuum -Tube Voltmeter 
Zero -setting and balancing controls are eliminated and output scale is linear in power and 
square -law in voltage. Nonlinear resistance network squaring action is accurate to ±2.5 

percent for current range of 50 to 1. Top frequency is 500 kilocycles 

Nonlinearity can be reduced 
within limits by shunting the unit 
with a resistor or putting a resistor 
in series. The former technique is 
to be preferred since the composite 
resistance decreases, increasing the 
overall sensitivity. Starting with 
Thyrite having an exponent slightly 
greater than 2, it is a relatively 
simple matter to shunt and linear- 
ize it, so that the overall exponent 
is made closely 2(n = 2), for a 
single quadrant. For a given range 
to be optimumly squared, the shunt 
resistance depends on the current 
level or nominal resistance level 
and the Thyrite exponent. 

Although the combination of 
Thyrite and shunt resistance has 
an exponent of 2 in a single quad- 
rant, the unit is bilateral and has 
zero -point symmetry. The zero - 
point symmetry must be converted 
to zero -axis symmetry for true 
squaring action. By interposing a 
full -wave bridge rectifier before 
the Thyrite, automatic switching 
is obtained which produces the re- 
quired zero -axis symmetry. This 
action is shown in Fig. 1. The 
rectifier allows the Thyrite to op- 
erate in only one quadrant, which 
results in the electrical equivalent 
of a true square -law characteristic. 

Figure 2 is an oscillogram of the 
bridge output current as a func- 
tion of applied voltage for a linear 
resistance and a squared Thyrite 
element. The instantaneous volt- 
ampere characteristic can then be 
treated as i = kv'. 

The crystals used as rectifier ele- 
ments do not significantly disturb 
the squared characteristic. The 
lowest nominal Thyrite impedance 
in the range used is about 4,000 
ohms and the forward resistance 
of 1N34 crystals is around 100 
ohms. The nonlinearity of the crys- 

Two views of mean square voltmeter show simplicity of 'construction and operation 

tal in the zero current region is of 
small importance since the true 
square -law characteristic should 
have infinite resistance at the 
origin. To guarantee squaring, in- 
cluding the crystal effects, it is 
convenient to choose the proper 
shunt resistor by squaring with 
a -c applied voltages. Plotting cur- 
rent vs voltage squared for differ- 
ent shunts indicates the transition 
to a square -law characteristic, as 
shown in Fig. 3. 

The Thyrite material used in 
this case had an exponent of 3.34 
before shunting it with a linear 
resistor. At a shunt resistance 
value of 9,500 ohms, the combina- 
tion - has an exponent of 2.0 for 
the current range indicated. A 
5,000 -ohm shunt results in an over- 
all exponent less than 2.0. The 
higher exponent Thyrite is used 
to show the large alteration in 
exponent that is possible. Starting 
with an exponent slightly greater 
than 2, experience indicates that 
the squaring can be made to within 

2.5 percent for a current range 
of 50 to 1. 

Distortion Analysis 

A rapid method for choosing the 
shunt resistor and checking the 

overall performance of the squarer, 
requires the use of a distortion 
analyzer. 

A 50 -ohm resistor is connected 
in series with the squaring com- 
bination as shown in Fig. 4. The 
voltage developed across the re- 
sistor is passed on to'the distortion 
analyzer. For true squaring action, 
an input sinusoid of the form 

v = Vo sin ,,t, 

will result in a current 
kV 

i = kV oz 

2 2 
cos 2wt 

The magnitude of the second -har- 
monic voltage across R, when di- 
vided by R, will give the current 
flowing (both peak a -c and d -c 
components are equal). This cur- 
rent should correspond to the sen- 
sitivity of the output meter. The 
a -c signal applied can be 200 cps 
and the distortion in the 400 -cps 
output can be measured. By proper 
shunting, the distortion can be 
minimized for a chosen range. 

It is important that the distor- 
tion in the driving source be as 
small as possible to avoid addi- 
tional error. Likewise the internal 
impedance of the signal source must 
be extremely small or the non- 
linear current drawn by the squarer 

ELECTRON ICS - September, 7952 129 

www.americanradiohistory.com



will distort the output voltage. Os- 
cillograms of observed waveforms 
are shown in Fig. 5. The funda- 
mental frequency signal is first rec- 
tified as indicated. The current 
through the Thyrite-resistor com- 
bination exhibits good waveform 
and it is of second -harmonic 
frequency. 

The d -c milliammeter in the out- 
put of the squarer indicates the 
mean square current irrespective 
of the waveform. A one -milliam- 
pere meter is convenient for the 
Thyrite used (8396839GR1). Ap- 
proximately 4 volts rms are nec- 
essary to give full-scale deflection. 

The input impedance of the com- 
posite squarer is bilateral and non- 
linear, and varies approximately 
inversely with the amplitude of the 
applied voltage. It is important 
that the driving impedance be 
small so that the voltage applied 
to the squarer is identical to the 
input signal. Current drawn from 
the driving source by the network 
has only odd harmonics. This is 
a result of the bilateral nonlinear 
input resistance. 

Driver Circuit 

Special precautions are necessary 
in the design of the driver circuit 
for the nonlinear squarer. Since 
the impedance of the squarer varies 
inversely with the instantaneous 
voltage, applied signals having high 
peak to rms ratios (crest factor) 
can result in momentary imped- 
ances as low as 700 ohms. An 
extremely low internal impedance 
is required of the driver so as to 
preserve the complex voltage wave- 
form. 

The ordinary cathode follower is 
not sufficient and the coupling ca- 
pacitor for d -c isolation adds to 
the driver impedance at low fre- 
quencies. As a point of interest, 
an electrolytic capacitor cannot be 
used for coupling because of its 
high leakage current. 

The circuit of Fig. 6 is a satis- 
factory driver. The cathode -fol- 
lower impedance is further reduced 
by feedback to a nominal 6 ohms 
and the overall gain is unity. The 
application of feedback, as indi- 
cated after the isolation, permits 
the use of a 4-1r.f metallized paper 
capacitor. It requires in the neigh - 
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borhood of 4 volts at the input 
of the driver to pass an average 
current of 1 ma in the output 
meter. A preamplifier and attenua - 
tor are necessary to increase the 
overall sensitivity and provide all 
the aspects of a conventional volt- 
meter. 

Another, and more efficient, 
driver circuit is shown in Fig. 7. 
By feeding back part of the out- 
put signal to the input stage the 
output impedance is reduced to ap- 
proximately 8 ohms and the fre- 

quency response is considerably 
improved. The feedback factor of 
0.023 combined with an overall 
gain of 570 makes the driver rela- 
tively independent of supply volt- 
age variations and tube aging 
(Aß = 13). 

As shown, an input signal of 
0.1 volt results in full-scale deflec- 
tion for the output meter. The out- 
put stage is capable of ' 20 -ma 
swings with negligible distortion. 
The overall gain is adjusted by 
means of the 5,000 -ohm feedback 
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resistor for the particular Thyrite- 
resistor combination's sensitivity. 

By incorporating a cathode -fol- 
lower driven attenuator before the 
driver the circuit becomes a prac- 
tical mean square voltmeter. Each 
10 -db attenuation step corresponds 
to a 0.1 reduction in overall sensitiv- 
ity. In Fig. 8 the linearity with 
overloads is compared to that of 
normal full-scale current. By re- 
placing the output meter with a 
20 -ma meter, the input signal can 
be increased by a factor 20 with 
no loss in linearity. In replacing 
meters for this test it is obviously 
important to maintain the same 
total resistance in the squaring 
unit. 

A frequency -response character- 
istic for the voltmeter at the first 
attenuator position is shown in Fig. 
9. The response falls after 500,000 
cycles. Changing the attenuator po- 
sition will have no effect up until 
this region. Since the detector re- 
sponse is mean square, a 1 -percent 
change in amplifier gain will pro- 
duce a 2 -percent change in output 
current. 

Complex waves can have high 
crest factors. Pulses, for example 
can have large amplitudes and 
small rms values. Since all ampli- 
fiers have an overloading limit, 
a compromise must be reached com- 
patible with the waveforms to be 
studied. By passing sufficient cur- 
rent through the cathode follower 
and by proper design of the pre- 
amplifier, crest factors of 6 based 
on full-scale sensitivity can be tol- 
erated before clipping, and as much 
as 20 ma can pass instantaneously 
or continuously through the 1 -ma 
meter. The problem of overloading 
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FIG. 8-Square law, as shown for sin- 
usoidal inputs, is identical for 0 to 1 

and 0 to 20 -ma scales 

arises since a meter in conven- 
tional use can suffer severe over- 
loads. A commercial 1 -ma meter 
can pass 25 ma providing the 
pointer is brought up to the full- 
scale stop slowly. Damping of 0.5 
second can be built into the meter 
or a large capacitance can be placed 
across the movement to achieve 
proper results. 

Miscellaneous Details 

The ultimate high - frequency 
range is limited by the high shunt 
capacitance of the Thyrite and the 
amplifier frequency response. Since 
the dielectric constant of the Thy - 
rite material used is about 100, 
high frequencies are adversely af- 
fected and the squarer is no longer 
accurate. Therefore, complex waves 
having high -frequency components 
greater than 500,000 cps will be 
measured with error. 

Fortunately, the higher fre- 
quency terms generally contribute 
little to the total rms value. The 
overall mean square linearity is ± 
2.5 percent of full scale. 

The temperature sensitivity of 
the Thyrite can introduce an error. 
The Thyrite temperature coefficient 
of resistivity is about -0.5 percent 
per deg C. 

The effects of temperature are 
apparent from the curves of Fig. 10 
which were taken for the case of 
the Thyrite oven off and then on. 

Although the meter can be cali- 
brated with sine -wave signal in- 
puts, it is of greater meaning to 
check the calibration with complex 
waveforms. A thermocouple -type 
r -f milliammeter was used to meas- 
ure the rms value of a complex cur- 
rent passing through a 10 -ohm re - 
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FIG. 9-Frequency-response curve for 
voltmeter indicates useful response up 

to 500 kc 

sistor. The voltage drop across the 
10 -ohm resistor can be passed on 
to the voltmeter and the reading 
should correspond to the rms input 
voltage squared. The.r-f milliam- 
meter can be compared to an accur- 
ate d -c milliammeter for initial 
calibration. 

The sum of two voltages of differ- 
ent frequency and amplitude 
checked excellently with the thermo- 
couple readings. Waveforms with 
excessive 3rd harmonic (that is, ex- 
citing current in a transformer) 
were measured correctly. A half - 
rectified sinusoid checked satisfac- 
torily, after the d -c component was 
removed. A d -c meter was inserted 
in series with an a -c meter and the 
rms a -c current was 

Is -e = (ITº- Id -ó ]'/- 
where Ir was the thermocouple 
reading. A check with triangular 
and rectangular pulses also gave a 
correct meter indication. The re- 
sponse to complex waveforms was 
very satisfactory. 

The authors wish to extend their 
thanks to the Rome Air Develop- 
ment Center, Griffiss Air Force 
Base, Rome, New York, who made 
possible this work under contract 
AF28 (099) -33. The cooperation of 
J. L. Potter, Chairman of the De- 
partment of Electrical Engineering 
is appreciated. 
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(Aì 
(C) 

Oscilloscope photos show complex waveforms synthesized by gen - 

Synthetic Waveforms 
Complex waveform generator, set to duplicate unknown waveform, shows harmonic per- 

centages and phase shifts on control settings. Can be used in phasing -out harmonic distor- 

tion in high -power amplifiers, measuring circuit phase shift, testing components and 
calibrating test instruments 

EFFECTS of supply -voltage har- 
monics on airborne electronic 

equipment have been studied 
using the complex waveform gener- 
ator to be described to duplicate on 
a dual -beam oscilloscope the wave- 
form under analysis. As may be 
seen from the photograph, the gen- 
erator has nine variables which can 
be set to produce a desired wave- 
form. These variables are the 
amplitudes of the fundamental, 
second, third, fourth and fifth har- 
monics, and the phases of the four 
overtones. The parameters of the 
synthetic waveform are then read 
from control settings. 

The instrument has proved use- 
ful in amplifier design problems 
wherein a pure sine wave output is 
obtained at high power levels by 
introducing out -of -phase harmonic 
distortion to phase out harmonics 
generated in the amplifier. The gen- 
erator has been found a useful in- 
struction aid in demonstrating some 
aspects of the Fourier series. Com- 
mercial applications include testing 

instrument calibration for various 
phase and harmonic conditions and 
measuring phase shift in circuits 
and components. A commercial 
model of the device is shown in the 
photograph. 

The generator output waveform 
can be adjusted from a sine wave to 
any wave shape within the limits of 
its nine variables. The general 
waveform can be expressed by the 
equation: 

f (t) = E1 cos (w t + 1,1) + E2 cos 
(2w t + d,) (1) 

+ E3 cos (3 w t + ß3) + Ea cos 
(4wt+954)+E, COS (5wt+956) 

The variable functions are: E 
E,E3,EE,,02,0,,0, and 0. 

The amplitudes of the funda- 
mental, second, third, fourth and 
fifth harmonics are variable from 
100 percent of fundamental ampli- 
tude to zero, and the phase angles of 
the second, third, fourth and fifth 
harmonics are variable from zero 
to 360 degrees. 

The need for an instrument of 
this sort in the past led to the devel- 

opment of electromechanical gener- 
ators. None of these instruments 
attained popular use because of the 
inherent limitations of frequency 
range and excessive cost. The gen- 
erator described is comparatively 
simple and dependable. It makes 
use of established principles and 
circuits to obtain precisely syn- 
chronized harmonics and to permit 
shifting the phase angle of the har- 
monics relative to the fundamental. 

Theory of Operation 

The block diagram (Fig. 1) indi- 
cates the method by which the vari- 
ous harmonics are obtained. A 
variable intermediate -frequency 
signal and a fixed i -f signal are 
heterodyned to obtain a variable 
audio -frequency signal. Both the 
fixed and variable i -f signals are 
multiplied in frequency and hetero- 
dyned to obtain the various har- 
monics of the audio fundamental. 
The phase of the harmonics is 
shifted in the fixed intermediate 
channel ahead of each multiplier. 
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Table I-Synthetic Waveforms 

\ (B) (C) (I) (E) 

b 
a 
O 

Fund lut) 100 100 100 12 

2nd 70 28 

3rd 30 22 10 50 40 0 t 
: 4th 28 70 

5th 30 5 2 16 100 

Harmonic Content In Percent 

erator. Table I gives relative harmonic content for each waveshape 

Speed Wave Analysis 

By ARTHUR A. MAHREN 
Peerless Instrumeºt t ('o. 

Elmhurst, N. F. 

Shifting the i -f phase angle pro- 
duces a corresponding shift in the 
heterodyned audio -signal phase 
angle. This may be demonstrated 
in the heterodyne equation. 

The variable -frequency inter- 
mediate signal is represented by 

e, = E,, cos (w + p w) t (2) 

where .1 cot is the difference in fre- 
quency between the fixed and vari- 
able oscillators. 

The fixed -frequency signal is 

er = E, cos (w t + gs) (3) 

where m is the shift in phase angle 
of the fixed -frequency signal before 
it is heterodyned. The heterodyned 
output current, assuming square - 
law detection, is : 

i = a (ez + ey)2 (4) 

Expanding Eq. 4 and substitut- 
ing Eq. 2 and 3: 

i = a E,,2 cost (co +pw) t+a2 L E 
cos (w + p w) t cos (w t + m) 

+ a E.2 cost (w t + 95) (5) 

The first and third terms, being 
of higher frequency, are neglected. 
By expanding the middle term of 

Dials of commercial model of complex waveform generator 

Eq. 5, Eq. 6 results : 

i = a L E, cos (2 w t+ p w t+ ) 
+aE.E,cos(pwt- ) (6) 

The second term, aE,E, cos 
(AcAt-0), is the audio term which 
shows that the phase -angle shift 
that took place in the fixed i -f sig- 
nal appears in the audio term after 
being heterodyned. 

Phase -Shift Calibration 
The phase -angle shift q' in the i -f 

channel appears in the audio term. 

Since the phase -angle shift takes 
place at the intermediate frequency, 
multiplying the 'frequency also mul- 
tiplies the phase shift. The phase 
angle need be shifted only 180 de- 
grees at the intermediate frequency 
to appear as a 360 -degree shift in 
the second -harmonic audio signal, 
the third harmonic need be shifted 
only 120 degrees, the fourth 90 de- 
grees and the' fifth. 72 degrees. 

Since phase shifting takes place 
at a fixed frequency, no tuning ad - 
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justrnent is necessary in the phase 
shifters as the variable -frequency 
oscillator is tuned to obtain a 
variable audio frequency. The 
phase -shift dial calibrations hold 
regardless of any change in the 
audio frequency. Phase shift in the 
variable -frequency i -f channels is 
minimized by making the tuned 
multiplier channels sufficiently 
broad band to maintain a relatively 
constant phase angle as the vfo is 
tuned through the band. There is 
no change in audio amplitude as the 
phase angle is changed. 

The amplitudes of the inter- 
mediate variable and fixed -fre- 
quency signals are adjusted at the 
frequency converters to provide 
relatively pure audio signals. In 
the experimental generator and in 
the production units there is less 
than one percent of harmonics 
present in the fundamental and 
harmonic audio channels over the 
fundamental frequency range of 
25-3,000 cycles. 

The various audio outputs are 
added in a resistor. Decoupling of 
the audio signals minimizes cross- 
talk between channels. 

Circuit Details 

Figure 2 shows the fundamental 
channel and one (the fourth har- 
monic) channel. The fixed -frequency 
oscillator is crystal controlled at 
100 kc. The variable -frequency 
oscillator is a temperature -com- 
pensated Hartley oscillator with a 
tuning range from 100 to 103 kc. 
Buffer stages isolate the oscillators 
from the 6L7 frequency converter. 
The audio fundamental is available 
at the plate circuit of the frequency 
converter. The fundamental and 
fourth -harmonic audio mixers and 
output cathode follower are shown 
in Fig. 3. 

The variable i -f multiplier con- 
sists of one stage of multiplication 
and one stage of amplification. The 
amplifier stage is necessary since 
the multiplier and amplifier tuned 
circuits are low Q to provide the 
necessary bandwidth for minimum 
phase shift within the tuning 
range. Without the amplifier there 
would be appreciable fundamental 
present in the harmonic output. 

The phase -shift system used in 
the fixed -frequency channel is de- 

VFO 

Et cost w+AG))t 

FUND A -F 
CONV 

FF0 

Ecos t 

o, Et E; cos Amt 

2 ND HARM. 2ND HARM. 2ND HARM. PHASE 
MULT 

E, cos... 
A -F CONY 

41. 
MULI 4-Ep cos... 

SHI FIER 

(m+Ac))]t 2(5cot+42 ) [2(m'+4.21 ]t E.' cos oit+4, 

MIXER 

flt)=E, cos cat t... 

... +E, cos 51AuH+0s) 

3RD HARM. 
MULT 

E3 cos... 

[3l6i+Acòl]t 

3 RD HARM. 
A -F CONY } a3E,E3cos.... 

3(Amt+03) 

3 RD HARM. 
MULT t Eÿcos... 

[3(r,+03) lt 

PHASE 

SHIFTER 4- 
E¡cos ci t+m3 

4TH HARM. 4TH HARM. 4TH HARM. PHASE 

E4 cos... 
[4lm+Am 1 ]t 

A -F CONY 
04E4E4cos.... 

4tAcot+44) 

MULT 
Ei cos... 

[4k.,+t4)]t 

4., SHIFTER 

Ei cos colio4 

-.e-MULT 

5TH HARM. 5TH HARM. 5TH HARM. PHASE 
MULT A -F CONV MULT 

Es cos... . a,E,Eÿcos_.. t E., cos... SHIFTER 

[51m+Actl lt StAmt+0,1 [5Ioí+4,5 )]t E¡cos c2t44, 

Fig. 1-Block diagram shows how the amplitudes and phases may be varied to 
synthesize a given complex waveform 

signed around standard, com- 
mercially -available components. It 
utilizes the fact that a shift of 
phase is obtained when a circuit is 
tuned through a fixed resonant 
point. For about a 45 -degree 
shift on each side of resonance this 
shift is fairly linear, facilitating 
calibration of the phase -shift dials. 
In the second and third harmonic 
phase shifters, where a 180 -degree 
and a 120 -degree shift is required, 
two such circuits separated by an 
amplifier are used. 

Small Phase Shifts 

Where the phase shift required 
is less than 90 degrees, the circuits 
are trimmed and padded so that the 
full rotation of the phase -shift 
capacitor is utilized for the re- 
quired phase shift. An additional 
phase -shift stage is provided in 
each channel with a separate con- 
trol knob labelled PHASE -ZERO ad- 
just. This is provided so that the 
main phase -shift dials can be set 
to read zero phase shift regardless 
of phase distortion in any amplifier 
used in conjunction with the gener- 
ator. 

The fixed -frequency multipliers 
and amplifiers are similar to those 
of the variable -frequency channels. 

The generator contains an output 

from which the complex waveform 
is available at one volt with a 500 - 
ohm output impedance. A syn- 
chronizing output is provided from 
which an oscilloscope may be syn- 
chronized with the audio funda- 
mental so that the oscilloscope 
sweep will remain synchronized at 
the same part of the fundamental 
cycle as the waveshape is altered. 

A vtvm output connected to a 
switch is provided so that the level 
of the fundamental and each har- 
monic may be monitored. In addi- 
tion, the harmonic amplitude dials 
are calibrated. The phase -shift 
dials are calibrated in plus and 
minus 180 degrees from 0 degrees, 
providing a 360 -degree total shift 
in phase in each of the harmonic 
channels. 

Wave Analysis 

Wave analysis, for waveforms of 
fairly high harmonic content, may 
be accomplished by synthesizing, 
with the generator, the waveform 
to be analyzed, and reading the 
harmonic content from the instru- 
ment. This may be done by apply- 
ing the waveform to be analyzed to 
one gun of a dual -beam oscilloscope 
and matching the waveform under 
analysis with the generated wave. 
By superimposing one wave on the 
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Fig. 2 -Schematic of fourth -harmonic channel illustrates processes of phase shifting and frequency multiplication that produce har- 
monics independently variable in phase and amplitude 

other a fair degree of accuracy may 
be obtained. This method permits 
the harmonic analysis of waves of 
much higher frequency than is pos- 
sible with present commercial ana- 
lyzers, since the frequency of the 
wave to be analyzed may be many 
times greater than that of the syn- 
thesized wave. The frequency of 
the wave that may be analyzed is 
limited only by the oscilloscope 
used. 

A greater degree of accuracy in 
wave analysis, but at a frequency 
range limited by the fundamental 
range of the generator, may be ob- 
tained by using the generator to 
phase out the harmonics of the 
waveform under analysis. The syn- 
chronizing output is shifted in 
phase by 180 degrees and fed into 
an amplifier whose distortion is to 
be measured. If the amplifier itself 
has 180 degrees of phase shift, the 
phase need not be shifted, but since 
most amplifiers do have some phase 
distortion, an auxiliary phase 
shifter is desirable. 

The output of the amplifier and 
the output from which the complex 
waveform is obtained are mixed in 
a linear device, such as "a resistor. 
The fundamental amplitude from 
the generator is then adjusted for 

minimum deflection in a vtvm or 
an oscilloscope connected across the 
mixing device. The fundamental 
amplitude necessary for minimum 
deflection is taken as the basis of 
the harmonic percentages. The 
second, third, fourth and fifth har- 
monic amplitudes and phases are 
then adjusted for further mini- 
mum. If the output is observed on 
an oscilloscope, the phasing out of 
the harmonics is facilitated. The 
amplitudes and phase displacement 
of the harmonics are obtained from 
the generator dials. 

Other Applications 
The output sine wave of one of 

the harmonic channels may be used 
in checking phase shift of a com- 
ponent. The portion of the sweep 
where the sine wave crosses the axis 
on an oscilloscope connected to the 
output of the generator is noted. 

The component or circuit to be 
tested is then connected between 
the generator and the oscilloscope. 
With the oscilloscope sweep syn- 
chronized by the fundamental, 
which remains unchanged in phase, 
a shift in phase of the signal due 
to the circuit being tested will be 
indicated on the oscilloscope by the 
harmonic sine wave being displaced 
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Fig. 3 --Fundamental and fourth -har- 
monic mixers, showing amplitude con- 

trols and output cathode follower 

along the sweep axis on the screen. 
The harmonic phase -shift dial is 

then adjusted so that the position 
of the sine wave on the sweep axis 
is the same as it was when the 
oscilloscope was connected directly 
across the output of the generator. 
The phase shift necessary to bring 
the pattern back to its original 
position is the phase shift intro- 
duced by the circuit under test, and 
is read directly from the phase - 
shift dial. 

The generator can also be used 
to solve the problem of maintaining 
a constant phase shift between two 
voltages as the frequency is 
changed. 
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Finding Phase Shift 
By performing extra vector -rotating operations on the standard Smith transmission -line 
chart, the phase and magnitude of the voltage and current at a point on a line can be deter= 

mined relative to the voltage and current at the termination 

THE SMITH CHART' gives the im- 
pedance at a point on a trans- 

mission line when the impedance of 
the termination is known. But, in 
addition, the engineer often wishes 
to know the phase shift introduced 
by the section of line and the mag- 
nitude of the voltage and current 
with respect to the voltage and cur- 
rent at the termination. 

By the use of extra operations, 
the Smith chart will give this extra 
information. It is also possible and 
useful to find the impedance and 
the phase and magnitude of the 
voltage and current referred 
to the voltage and current at the 
termination, when the termination 
is an impedance containing a nega- 
tive resistance. A tube feeding 
power into one end of a line is such 
an impedance at the fundamental 
frequency. 

A specific case where this in- 
formation is useful is to be found in 
the design of grounded -grid oscil- 
lators which feed high -Q resonant 
circuits through transmission 
lines.' The procedure to be fol- 
lowed in solving such problems will 
be explained by using specific ex- 
amples. 

Termination with Positive R 

In the first example, the termina- 
tion is an impedance containing a 
positive resistance. Assume line 
attenuation to be zero. The imped- 
ance will consist of a resistance of 
2.0Zo ohms in series with an induct- 
ance of 1.4Zo ohms. Assume also 
that it is necessary to know the 
following quantities 65 electrical 
degrees from the termination: (1) 
the impedance; (2) the phase and 
magnitude of the voltage relative to 
the voltage across the termination ; 

(3) the phase and magnitude of the 

current relative to the current in 
the termination. 

The impedance of the termina- 
tion (volts per unit current) is 
found at point A in Fig. 1.' The 
diametrically opposite point B is 
the admittance (amperes per unit 
potential difference) . Vector s 
drawn from O to A and B represent 
the phase and magnitude of the 
termination voltage and current'. 

On the Smith chart the scale is 
chosen such that a current vector 
equal in length to the voltage vector 
represents a current i - V/Zo, 
where Za is the impedance of the 
transmission line. The points A' 
and B' represent the impedance 
(Z = 0.5Z,, - j0.7Zo) and admit - 
ance [ (Y = (0.68/Z0) + (j0.94 
/Zo) ] respectively at a point 65° 
toward the generator. Vectors 
drawn from O to A' and B' repre- 
sent the voltage and current at this 
point. The angle between them is 
correct, but the angle between the 
voltage vector at 65° and the volt- 
age vector at 0° is incorrect. 

To show all vectors with the cor- 
rect magnitude and phase relations, 
the vectors OA' and OB' are rotated 
counterclockwise 65° as shown. 
This rotation is required because 
the voltage and current vectors at 
the termination are formed by the 
addition of a transmitted wave 
(voltage and current represented 
by OC) and a reflected wave with 
voltage vector CA and current vec- 
tor CB. 

The transmitted and reflected 
waves must be advanced and re- 
tarded 65° respectively.' On the 
Smith chart the transmitted wave 
OC remains fixed, while the re- 
flected wave is retarded 130° (130° 
clockwise). Hence, to restore the 
proper spatial relations in the vec- 

tor diagram, the triangle A' OB' 
must be rotated 65° counterclock- 
wise about O. This gives the vector 
V(65°), which is 0.7 times the mag- 
nitude of the voltage at 0° and 
ahead in phase by 25.5°, and the 
current vector 1(65°), which is 2.0 
times the magnitude of the current 
vector at 0° and is ahead in phase 
by 115°. 

Termination with Negative R 

When the terminating impedance 
contains a negative resistance it is 
usually called a generator. It is 
customary to consider that the gen- 
erator will determine only the mag- 
nitude of the voltage across the 
line, while the voltage distribution 
will be determined solely by the 
passive termination at the other 
end. If a generator is feeding 
power into a line which presents 
a definite impedance, say an in- 
ductance in series with a resistance, 
then the generator itself must look 
like an impedance consisting of 
a capacitance in series with a 
negative resistance. It is therefore 
legitimate, and often useful, to cal- 
culate voltage and current dis- 
tributions on the line using the 
impedance of the generator as a 
starting point. 

To use the Smith chart in this 
case, the impedance of the genera- 
tor is first determined. The im- 
pedance looking into the line will 
then appear to be an inductance in 
parallel with a positive resistance. 
The impedance elsewhere on the 
line and the phase and magnitude 
of the voltage and current relative 
to the voltage and current at the 
generator can then be found as in 
the first example, except that the 
direction of all rotations should 
be reversed in this case. 
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With Smith Chart 
By K. R. MacKENZIE 

Department of Physics 
University of California 
Los Angeles, California 

As an example, consider an am- 
plifier tube connected to a tank 
circuit which is in turn connected 
to a 100 -ohm transmission line. 
Assume that the other end of the 
line is coupled in some manner to a 
resonator. Assume that operation is 
to be class C, with 2 kv on the 
plate and 1 amp plate current. The 
fundamental component of the plate 
current will then be around 1.8 amp 
peak .« With an assumed r -f swing 
of 1,800 volts, the tube can be rep- 
resented by a 1,000 -ohm negative 
resistance in parallel with the ca- 
pacitive reactance of the tube 
elements. 

Assume also that the tank circuit 
is detuned so that a net capacitive 
reactance of 1,000 ohms appears in 
parallel with the tube. This is not 
standard practice since standing 
waves are produced on the line, but 
occasions do arise where it is desir- 
able (such as a low -voltage point 
where the line enters a vacuum sys- 
tem). The 100 -ohm line is thus 
terminated by a parallel combina- 
tion of 1,000 ohms of capacitive 
reactance and 1,000 ohms of nega- 
tive resistance. 

This example is solved in Fig. 2. 
Looking into the transmission line 
(away from the generator), there 
must be an impedance which looks 
like a 1,000 -ohm positive resistance 
in parallel with a 1,000 -ohm in- 
ductance. Finding this point on the 
Smith chart is standard procedure, 
giving 0.001 amp per volt for the 
currents that flow in the two 
branches of the termination for 1 

volt applied across the termination. 
Since the line has an assumed Z. of 
100 ohms, multiply by 100 to get 
0.1 for both the resistance and re- 
actance circles. 

The intersection at A locates the 

FIG. ;. 1 Method of using chart when line termination contains positive resistance 

tip of the current vector OA. The 
diametrically opposite point B is 
the impedance (Z = 5Z, + j5Z,) 
and also locates the tip of the 
voltage vector OB which leads the 
current vector by 45°. These two 
vectors represent the voltmeter and 
ammeter readings when measuring 
the impedance looking toward the 
passive load and also the power 
flowing into the line. If power 
flowing into the generator is meas- 
ured, it proves to be negative. 

Since power is VI cos 0 (where 
cos 0 is the power factor), cos 0 

must be negative, or the angle be- 
tween voltage and current is over 
90°. In effect this involves switch- 
ing ammeter connections so that the 
ammeter reads backwards. In Fig. 
2, the voltage and current looking 
into the generator are represented 

by V(0°) and I,(0°) where I(0°) 
is the vector obtained by reversing 
OA. 

To find the phase and magnitude 
of the voltage and current 30° along 
the line from the generator, new 
points A' and B' are found by ro- 
tating 30° counterclockwise (away 
from the generator). The impe- 
dance looking toward the passive 
termination is 0.29Z. + j1.35Z, (or 
29 + j135) and the admittance is 
(0.15/Z,) - (j0.7/Z,) . The vectors 
OA' and OB' represent voltage and 
current 30° along the line and have 
the correct magnitude and phase 
relative to each other but not rela- 
tive to the voltage and current at 
0°, so they are each rotated 30° 
clockwise, giving vectors V(30°) 
and 1(30°). 

If the voltage and current look - 
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ing toward the generator are de- 
sired, the vector I(30°) must be 
reversed. From Fig. 2, the voltage 
30° along the line lags the voltage 
at the generator by about 3.7° while 
the current lags by 36°. 

The advantage in considering the 
generator as the termination lies 
in the fact that the voltage and 
current at the far end of the line 
are calculated for the desired oper- 
ating conditions at the tube. The 
coupling network between load and 
line is then designed to fit this 
voltage and current. In feedback 
oscillator circuits the phase shift 
introduced by the line is often im- 
portant and is easily estimated by 
the above method. 

Attenuation 

Imagine that the transmission 
line in the example of Fig. 1 is 
terminated in its characteristié im- 
pedance and the attenuation is such 
that a wave traveling toward this 
termination will suffer a power loss 
of 1 db in going 65° along the line. 
The termination causes reflections 
so there will be a transmitted and 
a reflected wave present. This 
means that the voltage and current 
vectors in these waves will be at- 
tenuated by 1 db each. 

In Fig. 1 the transmitted voltage 
and current vectors are both repre- 
sented by OC (OC really consists 
of two parallel vectors), while CA 
and CB represent the voltage and 
current in the reflected wave. In 
moving back along the line 65° 
from the termination, the trans- 
mitted voltage and current should 
be increased by 1 db each and the 
reflected voltage and current should 
be decreased by 1 db'. On the 
Smith chart, however, the trans- 
mitted vectors OC are kept con- 
stant, while the reflected voltage 
and current vectors CA and CB 
are decreased by 2 db each. 

To account for a 1 -db attenua- 
tion in power in Fig. 1, decrease 
the reflected voltage and current 
vectors CA and CB by 2 db each, 
which locates the points A" and 
B" and a new impedance (Z = 0.72 
Z. - j0.52Z,) at the 65° point on 
the line. So far this is standard 
procedure. 

The voltage and current at this 
point are represented by the vectors 
OA" and OB". They have the cor - 

30° or "Ye AWAY 

FROMGENERATOR 

FIG. 2-Procedure when terminating impedance is a generator containing negative 
resistance 

rect phase and magnitude with 
respect to each other but not with 
respect to the voltage and current 
at the termination. To set things 
right, these vectors are rotated 65° 
counterclockwise, giving vectors 
OA," and OB,", which are then 
stretched by 1 db. The vectors 
V(65°),kt and I(65°),tt now repre- 
sent the voltage and current- 65° 
along the line with correct phase 
and magnitude. 

Since the voltage and current vec- 
tors can become quite large when 
going farther away from the ter- 
mination, it is useful to extend the 
attenuation scale used with the 
Smith chart as far as necessary. 
The extended scale rotates about O 
as shown in Fig. 1. The amounts 
by which the vectors OA," and 
OB," must be stretched can also be 
found by multiplying OA," and 
OB," by the square root of the ratio 
CA'/CA". 

Attenuation in a line often im- 
plies that Z. is complex. In the 
above example Z. has been assumed 
to be real. When Z. is complex, the 
numbers defining the resistance 
and reactance circles on the Smith 

chart are obtained by dividing the 
terminal impedance by the complex 
value of Z,. If Z. is represented by 
Zó e'0, the angle between the ter- 
mination voltage and current vec- 
tors (drawn from O in Fig. 1) will 
be reduced by the angle 0, which 
is the angle of the line. The dia- 
gram is therefore an incorrect 
spatial representation of the ter- 
minal impedance. After performing 
all the previously described rota- 
tion operations, the angles between 
different voltage vectors or differ- 
ent current vectors will be correct, 
but the angle O must be added to 
the angle from current to voltage 
in order to obtain the correct 
spatial picture of the impedance. 
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Video Test Signal Generator 

Output signal consists of simulated horizontal sync pulse, blanking pedestal and five 

discrete sinusoidal frequencies. Duration and amplitude of signals are adjustable by 

operator. System speeds up and increases accuracy of response measurements which may 

be made by unskilled operators after a brief instruction period 

By H. BORKAN, W. C. MORRISON and J. G. REDDECK 
RCA Laboratories 

Princeton, New Jersey 

V1DEO FREQUENCY response 
checks of television equipment 

can be made quickly and accurately 
using the test signal generator 
shown in the photograph. The test 
set generates its own horizontal 
synchronizing pulses for checking 
video systems that require such 
pulses in normal operation. 

Speed Plus Accuracy 

The video test signal generator to 
be described and a typical test sig- 
nal are shown in the photographs. 
The synchronizing pulse is so lo- 
cated on the blanking pedestal that 
no front porch is produced. This 
simplifies the device without de- 
tracting from its usefulness for 
production testing. 

Referring to the exterior view, 
the five large knobs control the five 
frequencies generated. Each of the 
five small knobs, directly below 
these, controls the amplitude of one 
of the five frequencies independent 
of the other four. 

Starting from the left, the first 
oscillator is variable in 1 -megacycle 
steps from 1 to 11 megacycles. The 
remaining four are continuously 
variable, one covering each of the 
following ranges : 1 to 2.1 mc, 1.4 to 
3 mc, 2.2 to 3.8 mc, and 3 to 5.4 mc. 
A coarse frequency calibration for 
each control is engraved on the 
panel. The ranges are made to over- 
lap so that in most cases a particu- 
lar frequency can be set on one os- 

cillator, and the response at nearby 
frequencies can be investigated by 
varying one of the adjacent oscilla- 
tors. 

Method of Operation 
Most video systems are designed 

to operate with 75 -ohm unbalanced 
lines in and out. Therefore, the low - 
impedance output of the generator 
is connected to the input of the 
video system to be checked and the 
system is properly terminated. An 

oscilloscope having an input imped- 
ance that is high compared to 75 
ohms for all frequencies to be tested 
may be bridged across the input of 
the system without disturbing the 
normal conditions. 

Adjustment 

The generator is adjusted to pro- 
duce frequencies throughout the 
frequency band to be checked and 
the amplitudes are adjusted to give 
uniform response on the oscillo - 

Ten knobs across front of generator control frequency and amplitude of gated 
signals. Knob in upper right-hand corner sets overall gain 
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FIG. 1-Block diagram shows how oscillators at various frequencies are keyed 
on in sequence during horizontal trace of test oscilloscope 

scope. The oscilloscope is then 
changed from the input to the out- 
put of the system and the test sig- 
nal is observed. Any variation from 
uniform response is caused by the 
system and can be measured di- 
rectly. 

A typical test is illustrated. In 
the input-output patterns shown, 
the test frequencies are 1.0, 1.5, 
2, 3, and 4 mc. The amplifier 
being tested has a sag in the re- 
sponse near 2 mc and cuts off be- 
tween 3 and 4 mc. 

Certain precautions must be 
taken with such an approach. The 
frequency response of the oscillo- 
scope must be at least comparable 
to that of the system, otherwise 
overloading may occur in either the 
oscilloscope or the system while at- 
tempting to produce uniform input. 
It should be emphasized, however, 
that the response of the oscilloscope 
does not have to be flat. Also, 
only five discrete frequencies are 
being checked at one time, and 
there may be holes in the response. 
Therefore, it may be necessary to 
set all the oscillators to a new group 
of frequencies or to vary them one 
at a time to investigate the com- 
plete spectrum. With these excep- 
tions there is very little chance for 
error. 

One other problem is obvious. If 
both the input and output of the 
system being checked are available, 
the same oscilloscope can be used on 
both the input and the output. If 
both are not available, oscilloscopes 
with bandwidths greater than the 
system must be used or, the response 

of the oscilloscopes used must be 
known, by previous check, to be 
identical. 

Circuitry 
The generator has several addi- 

tional controls within the cabinet 
that provide increased usefulness in 
a variety of applications. The oper- 
ation of these controls will be ap- 
parent from a description of how 
the composite signal is produced. A 
block diagram of the unit is shown 
in Fig. 1. 

The blanking multivibratorl is 
nonsymmetrical and has a basic 
repetition rate of 15,750 cps. How- 
ever, it may be varied somewhat 
from this frequency. This tube gen- 
erates not only the basic control fre- 
quency but also the blanking pedes- 
tal. It is very simple to lock this 
multivibrator, and therefore the en- 
tire instrument, to an existing tele- 
vision system by injecting horizon- 
tal synchronizing pulses into this 
stage. 

KEYING ¡ DAMPER IOSCILLATOR 
MULTIVIBRATOR I TUBE 

BI - 

FIG. 2-Keyed oscillator circuit that 
produces smooth pulses by undamping 

tuned circuit of oscillator 

Two multivibrators are synchron- 
ized with the blanking multivibra- 
tor. The first is also nonsymmetri- 
cal and produces a signal which, 
when added to the blanking pulse, 
forms the synchronizing pulse. The 
second, marked My 1 in Fig. 1, is 
the first in a chain of multivibra- 
tors and oscillators. The blanking 
pulse is differentiated and the trail- 
ing edge spike is used to trigger My 
1. This tube produces the keying 
pulse which turns on the first oscil- 
lator (osc 1). 

The duration of the keying pulse 
is determined by the cathode resis- 
tor of the multivibrator. This con- 
trol will determine the duration of 
the frequency produced by osc 1. 
The trailing edge of the keying 
pulse produced by My 1 is differen- 
tiated and used to start My 2, 
which also controls an oscillator. 

The chain is continued, each oscil- 
lator being started by the trailing 
edge of the preceding keying pulse 
multivibrator. Note that the sum 
of the on times of the five oscilla- 
tors does not have to correspond to 
the time between synchronizing 
pulses. For most purposes it is de- 
sirable to have the five frequencies 
contained completely between syn- 
chronizing pulses. 

In a few applications, however, it 
is useful to have a signal on the 
back porch, and this generator pro- 
vides for this contingency. For ex- 
ample, an NTSC color signal can be 
partially simulated by spreading the 
first three frequencies over the us- 
ual video portion of the space be- 
tween sync pulses, making the am- 
plitude of the fourth oscillator zero 
and the duration of its keying pulse 
just long enough so that the fifth 
oscillator starts on the back porch - 

of the blanking pedestal. Thus the 
fifth oscillator can partially simu- 
late the color synchronizing burst. 

The height of the sync pulse and 
the blanking pedestal are adjust- 
able. By setting the level of all the 
burst frequencies to a relatively 
low value and then adjusting the 
height of the blanking pedestal, the 
amplitude linearity of a system 
which utilizes d -c setting can be in- 
vestigated since this adjustment 
moves the test frequencies through 
the amplitude range of the system 
under test. 

The output of each oscillator is 
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obtained from a tap on the oscilla- 
tor coil. Variations in the frequency 
of the oscillators due to changing 
the amplitude controls are mini- 
mized by resistance isolation. The 
amplitude of the signal obtained 
from each oscillator is determined 
by front -panel controls. The blank- 
ing pulse, the sync pulse, and output 
of the oscillators are added by 
means of individual triodes work- 
ing into a common plate load. This 
provides a minimum of loss in the 
adding process and provides consid- 
erable isolation between oscillators. 

The composite signal is carried 
through a normal video amplifier 
containing a gain control so that 
the peak -to -peak value of the com- 
posite signal can be adjusted. A 
cathode follower provides imped- 
ance matching between the video 
amplifier and the low -impedance 
load. 

Oscillator Requirements 

Circuitwise, the only part of the 
test generator requiring special 
comment is the oscillator, which 
must be designed to start and stop 
without injecting a pedestal or d -c 
component in the output. The oscil- 
lator must start and stop rapidly, 
and the amplitude must remain con- 
stant over the frequency band cov- 
ered. The signal generated must be 
reasonably sinusoidal. 

Although the oscillators used do 
not completely satisfy all of these 
requirements, they are satisfactory 
and far superior to other systems 
that were tried. The circuit of one 
of the keying multivibrators and its 
oscillator is shown in Fig. 2. 

Each oscillator is prevented from 
operating by loading the tuned cir- 
cuit with the cathode impedance of 
a triode. When this damper tube is 
driven to cutoff by the keying pulse, 
the load is removed and the oscilla- 
tor comes up to full amplitude quite 
rapidly. The keying pulse does not 
appear in the output since the cath- 
ode current of the damper tube 
flows through the inductance in the 
resonant circuit which has very low 
d -c resistance. 

The component values for each 
oscillator must be individually 
chosen to produce the most nearly 
sinusoidal waveform with a mini- 
mum of amplitude variation as the 
frequency is changed. Many satis - 

Top view of generator chassis clearly shows placement of parts and frequency - 
determining elements 

factory variations of the oscillator 
circuit are possible depending upon 
what is wanted in the final device. 
One system used in an earlier de- 
sign used the multivibrator keying 
pulse to shock excite the tuned cir- 
cuit and the tube was used as an 
amplifier with just sufficient gain 
to compensate exactly for the losses 
in the tuned circuit. The result was 
an excellent sine wave that came up 
to full amplitude in the first half 
cycle and maintained constant am- 
plitude for as long as required. The 
defect was that changing the tun- 
ing of the LC circuit changed its 

*operating Q. Thus a different am- 
plifier gain was needed to prevent 
build-up or decay in the amplitude 
of the waves produced. The elimi- 
nation of this "flatness" control was 
considered well worth the slower 
rise time and increased distortion 

Typical input (top) and output (bottom) 
oscillograms show results of test on 
video system that has a sag in its re- 
sponse near 2 me and cuts off between 

3 and 4 me 

in the lower frequencies of the 
present unit. 

Results 

This generator is particularly 
suited for checking extensive tele- 
vision systems. The test signal can 
be introduced at some convenient 
input point and simultaneous checks 
can be made at many intermediate 
points. In this way both gross er- 
rors and cumulative errors can be 
detected and localized. 

The worth of the instrument was 
demonstrated in connection with 
system checks involving television 
network facilities. Tests made with 
this new generator in preparation 
for color television demonstrations 
originating in New York and 
viewed in Washington, D. C., in Oc- 
tober 1951, demonstrated that for 
this particular circuit the combined 
system was not flat. The presence 
of the test signal greatly simplified 
the installation of the necessary 
compensation. 

One advantage of this test signal 
over the video sweep method was 
totally unexpected. It is a psychol- 
ogical advantage. Even persons hav- 
ing only casual knowledge of fre- 
quency test procedures are firmly 
convinced of the accuracy of the 
method when one points to an oscil- 
loscope which actually shows a se- 
ries of cycles for each frequency. 

REFERENCE 
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Narrow -Band Link 
Video signal compressed to 2.3 kc bandwidth, is relayed from radar station to central 
control point over telephone lines or radio link. System integration properties may be use- 

ful for detecting small objects such as submarine periscopes or schnorkel breathing tubes 

Normal radar video (A) and Rafax band -compressed video (8) as shown oa two 
ppi scopes placed side -by -side. Rafax video shows improved definition achieved by 

integrating several radar pulses using crt-screen storage properties 

BANDWIDTH COMPRESSION allows 
radar information to be re- 

layed to a control center over a 
leased telephone line. 

The Rafax bandwidth compressor 
accomplishes this by integrating 
the data on the face of a cathode-ray 
tube and scanning the tube face at 
a slow rate. The photographs show 
normal radar video and Rafax video 
on two oscilloscopes mounted side 
by side. 

Figure 1 shows the over-all oper- 
ation of the radar -relay link. The 
radar set shown has its own ppi 
display. Its video is also fed into 
the Rafax equipment which pre- 
serves the main information con- 
tent of the radar video but at a 

much lower bandwidth. 
The output of the equipment is a 

narrow -band signal which includes 
the compressed video and a syn- 
chronizing signal. It is relayed 
over leased telephone line to the 
central point at which the radar 
information is desired. There the 
signal -adapter unit generates the 
proper signals to operate a ppi dis- 

play on which is constructed a reas- 
onable facsimile of the original ppi 
picture. 

The relayed signals contain 

enough information to operate the 
yoke -drive motor for the ppi, and to 
furnish a sync pulse to start the 
sweep. 

Bandwidth Compressor 

Normal radar video is applied to 
the intensity grid of the Rafax 
cathode-ray tube. The circle gen- 
erator operates in synchronism 
with the radar pulse repetition rate, 
so that the trace executes a com- 
plete circle on the crt screen for 
every radar pulse. Thus the video 
display shows a definite linear rela- 
tionship between the range of a 
given target and the angle at which 
that target appears on the scope. 

Since the persistence of the phos- 
phor is such that echoes received 
from a target due to one radar pulse 
do not die out before the next echo 
from that target due to the next 

Modified test oscilloscope displays radar data on a circular A -type trace 
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Relays Radar Data 
By JOHN L. McLUCAS 

Technical Director 
Healer, Raymond and Brown, Inc. 

State College, Pa. 

pulse is received, the phosphor acts 
as a storage or integrating device. 
By choosing the proper ratio be- 
tween radar pulse repetition rate 
and persistence, any reasonable 
number of pulses may be integrated. 
The integrated effect of many 
pulses can be observed by a photo - 
tube which scans the circle at some 
relatively slow rate. 

The photographs show the essen- 
tial parts of the Rafax bandwidth 
compressor. The oscilloscope on 
which the radar data are presented 
is a Dumont 303 modified to incor- 
porate the phototube amplifier and 
circle generator circuits. The 
photograph of the complete assem- 
bly with the phototube light shield 
removed shows the rotating scan- 
ner and phototube mounted above 
the scope face. 

Theory of Operation 

Assume that the radar set has 
the following characteristics : pulse - 
repetition rate, 1,000 pps; beam - 
width, 2 deg; and antenna scan rate, 
10 rpm. 

A point target at some distance 
from the radar set, say 25 miles, 
will be illuminated during the time 
that it takes the beam to move 
through an angle of 2 deg. At 10 
rpm. the target is illuminated for 
1/30 second. If it is desired to 
integrate the echoes received from 
a point target, the integration time 
should be about 1/30 second. About 
33 pulses will be received from a 
given target during the time it is 
illuminated by the radar. 

Since integration tends to insert 
a delay in the information channel, 
over- integration cannot be toler- 
ated. While an old signal still 
lingers on the scope, a new signal 
cannot take its place until the stor- 
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FIG. 1-Block diagram shows narrow -band radar -relay system. Radar video is 
lisplayed on circular -sweep cro. Relatively slow mechanical scanning integrates 
data stored on scspe face reducing radar video bandwidth for transmission over 

land line or radio link 

age time interval is past. 
The scanner samples the stored 

information on the screen at some 
slow rate. The rate of scanning 
should be fast enough so that no 
target is passed over between scans. 
Thus if a target appears on the 
scope for 1/30 second, a scanner ro- 
tation rate less than 30 per second 
will allow some targets to initiate 
and complete their display without 
the scanner ever seeing them. A 
direct relationship must exist be- 
tween three parameters, the time 
the target is illuminated, the inte- 
gration time of the phosphor, and 
scanner rotation time. 

If the integration time is less 
than the target illumination time, 
not all echoes will be integrated ; if 
it is greater there will be an aper- 
ture effect causing smearing of the 
target over too large an area on 
final presentation. Further, the 
scanner must rotate at least once 
during the time a target appears. 

Since the time of appearance of 
a target is equal to the target illum- 
ination time, the scanner should 
perform at least one rotation per 
antenna beamwidth. A fair com- 

promise sets the storage time at 
some large fraction of the target 
illumination time. For the chosen 
time of 1/30 second for illumination 
time, the phosphor storage time 
should be between 1/60 and 1/30 
second. The former gives a cleaner 
picture with little smearing, the 
latter gives a somewhat better sig- 
nal-to-noise ratio. 

The scanner rotation time should 
be no greater than the target illum- 
ination time and can be as fast as 
the storage time. For minimum 
bandwidth considerations, the 
slower figure (1/30 second) is best. 

System Constants 

The whole design is thus based 
on the radar set to which it is at- 
tached. With the parameters speci- 
fied earlier, a complete system fol- 
lows : 

The radar antenna rotates at 10 
rpm, one revolution every 6 seconds. 
Individual point targets (aircraft) 
are illuminated for 1/30 second, 2 

deg beamwidth assumed. The stor- 
age time is about 1/30 second, 
which is equal to one time constant 
of the phosphor decay exponential 
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law. Almost all pulse echoes from 
a given target are integrated on the 
screen. The scanner rotates at 30 
rps, sampling the radar picture once 
per beamwidth of the parent radar. 
The scanning slit of the scanner is 
adjusted so that 150 elements are 
resolved in range. 

The output of the phototube is 
used to drive the remote ppi dis- 
play. The remote ppi operates in 
synchronism with the parent radar 
antenna at 10 rpm. Thus it moves 
through 2 deg for every rotation of 
the scanner. A signal -adapter unit 
at the remote end of the telephone 
relay link furnishes proper inputs 
to the ppi console. The video is fed 
into the adapter unit. This video 
drives the intensity grid of the ppi 
tube directly. 

The main bang picked up by the 
scanner from the circle generator 
appears at the beginning of each 
video train received at the adapter 
unit. This main bang is used to 
sync a tv -type sweep generator. 

which provides the sweep on the ppi 
tube. This main bang is periodic, 
and its length and amplitude are 
characteristic, so that it is not diffi- 
cult to sync on it. 

PPI Yoke Drive 

The remaining input to the ppi 
console is to the yoke -drive motor. 
This is also taken from the remote 
video information. The radar an- 
tenna -drive motor and the scanner 
motor are synchronous and operate 
from the same power line so that an 
integral relationship exists between 
the speed of the antenna and the 
speed of the scanner. 

The number of pulse trains per 
second received at the remote end 
is always equal to the number of 
scans per second performed by the 
scanner. Thus the main bang can 
be differentiated and used to sync 
a multivibrator running at nearly 
30 cycles per second. The output of 
this circuit passes to a frequency 
doubler and is smoothed by filtering. 
The final output drives a 60 -cycle 
synchronous motor. Thus the re- 
mote ppi tube yoke is driven in 
synchronism with the radar an- 
tenna. 

Since the scanner rotates at 30 
rps, the bandwidth required to re- 
solve the targets that it sees may be 
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found directly by reference to the 
number of resolvable elements in 
range which it is desired to detect. 
In the usual case, some 150 elements 
are considered adequate. On the 
30 -mile range with the present 
equipment, this corresponds to a 
range resolution of 0.2 mile. The 
bandwidth required for a reason- 
able signal-to-noise ratio is thus 150 
X 30/2 or about 2.3 kilocycles. 
Since a radar with 0.2 mile range 
resolution must have a minimum 
bandwidth of 250 kilocycles and in 
practice has from one to two mega- 
cycles, it is apparent that a great 
saving in bandwidth is accom- 
plished. 

Radar and Rafax Bandwidth 

The large discrepancy between 
radar bandwidth and Rafax band- 
width is accounted for by the 
method of operation of radar. To 
resolve targets at range separations 
of 0.2 mile using a form of energy 
which propagates at the speed of 
light requires a system capable of 

Rotating scanner samples data displayed on the circular trace 
on the caihode-ray tube face. The phototube converts visual 
information into electrical energy for transmission to the 

remote control center 

responding to changes in two micro- 
seconds. Some portion of the sys- 
tem must be capable of discrimi- 
nating between events which are 
two microseconds apart, and a mini- 
mum bandwidth for such discrim- 
ination is about 250 kilocycles. 

Bandwidth Requirements 

If the radar set is regarded as a 
device for determining the presence 
or absence of targets in discrete 
blocks of space, the theoretical mini- 
mum bandwidth can be found from 
the modified Hartley law, C = b log2 
(s + n)/n, where s and n are in 
the same units, b is bandwidth in 
cycles and C is the capacity of the 
channel in bits per -second. 

If the region of 30 miles radius 
surrounding a radar set were 
broken up into elemental (pro- 
jected) areas, whose extension in 
azimuth is equal to the beamwidth 
of the radar (2 deg for this case) 
and whose extension in range is 
equal to its range resolution (0.2 
mile), then the radar must perform 

yes -or -no decisions on the presence 
of targets in 180 X 150 = 27,000 
small space elements during each 
rotation of the antenna. If the 
antenna rotates in 6 seconds, then 
4,500 decisions per second are 
required. 

Assuming a signal-to-noise ratio 
of 3; (log2 (3 + 1)/1 = 2). Thus 
b = C/2. Then to make 4,500 de- 
cisions or to acquire 4,500 bits of 
information per second requires a 
bandwidth of 2,250 cycles. Since the 
actual bandwidth of the radar set 
is more than 100 times as great as 
this theoretical requirement, it is 
apparent that it is the method of 
accumulation of the data and not 
the rate which demands such wide - 
band systems in radar. 

Circuit Details 
A sync pulse from the parent 

radar actuates the circle generator 
and starts the circle on the face of 
the Rafax oscilloscope. The circle 
is produced by applying sine and 
cosine excitation voltages to the 
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X and Y deflection aiplifiers.' 
Figure 2 shows the sine wave gen- 

erator that supplies deflection volt- 
ages to the oscilloscope. The radar 
sync pulse input triggers V1, a 
monostable multivibrator having a 
period of about 150 microseconds. 
Two selective amplifiers, V2 and V,. 

pass the 3,000 -cps component of 
the multivibrator waveform to the 
output cathode follower, V4. Each 
of the selective amplifiers incorpo- 
rates an R -C, parallel -T network in 
its grid -plate circuit. At the de- 
sired frequency, these networks 
present practically infinite imped- 
ence to the normally -heavy inverse 
feedback. 

Figure 3 shows the scope deflec- 
tion and intensity modulation cir- 
cuits. The phase -shift network 
feeding the Y -channel paraphase 
amplifier shifts the 3,000 -cps signal 
45 deg ahead while the R -C network 
in the grid circuit of the X -channel 
paraphase amplifier retards the sig- 
nal 45 deg. These amplifiers sup- 
ply circular -sweep voltage to their 
respective push-pull deflection amp- 
lifiers. The intensity modulation 
circuit includes two stages of video 
amplification, and input and output 
cathode followers. 

The scanner and the radar an- 
tenna are driven by synchronous 
motors, thus the speed of the scan- 
ner is synchronized with that of the 
antenna. The light from the scope 
face passes through a slit to the 
phototube whose output is amplified 
by the circuit shown in Fig. 4. 

Optical System 

The design of the scanner is 
shown in Fig. 5. Light from the 
scope face passes through a Lucite 
plate to the lens L,, thence to two 
45 -deg mirrors to assume a coaxial 
orientation with the scanner shaft, 
and is brought to a focus on the slit. 
A third 45 -deg mirror bends the 
light beam so that it falls on the 
phototube. Lens L, is in such a posi- 
tion that it focuses the plane of lens 
L, on the photocathode. Lens L, acts 
as an evenly illuminated source 
which is focused on the phototube. 
Any eccentricity in the circle on the 
crt will not result in movement of 
the spot of light on the photo- 
cathode. The phototube is removed 
from the path of the circle so that 

phase stability in the circle is un- 
necessary. Any amount of phase 
shift can be tolerated by this sys- 
tem. The only requirement is that 
the rate of phase shift remain less 
than about 2 deg (the radar beam - 
width) per scanner rotation, that is, 
less than about 60 -deg per second. 

Magnification of the optical sys- 
tem up to lens L, is approximately 
unity. Lens L, has a short focal 
length (1 inch) so that a i -inch 
circle of light at the plane of lens 
L, becomes a i -inch circle on the 
phototube. 

Motions of the spot of light on 
the crt result in no motion of the 
image at the phototube. However, 

FIG. 6 -Integration properties of P1 

phosphor; 32 pulses may be integrated 
before saturation is reached 

modulations of the light intensity 
on the phototube can result if such 
motions are of sufficient magnitude 
to move the circle of light off lens 
L2. 

In general, maximum deviations 
of the c -r trace from a true circle 
are no more than * inch. Drift- 
ing of the spot by inch will not 
move the spot of light off L2. 

Integration and Storage 
Properties 

The system depends for its oper- 
ation on the integration and stor- 
age effects in the phosphor. If this 
is not a good integrator, some small 
signals may be seen on the original 
ppi picture but not on the Rafax 
picture. If the phosphor is a good 
integrator, but decays in less than 
the time of illumination of the 
target, then, although integration 

takes place, signals may be lost. 
A test of the properties of several 

phosphors was made at M.I.T.' 
Measurements of integration prop- 
erties, and decay properties of the 
P1, P4, and P7 phosphors showed 
that the P4 and P7 were unsatis- 
factory. 

Figure 6 shows the integration 
properties of the Pl phosphor for 
different numbers of radar pulses. 
The number of pulses corresponds 
to the illumination time of a radar 
target. For example, if the radar 
prf is 1,000 pulses per second and 
the target is illuminated for 1/30 
second, approximately 32 echo 
pulses may be expected. If the 
phosphor is to give the integrated 
effect of all the pulses received from 
that target, it should integrate 
linearly over 32 pulses. 

Figure 6 indicates that the Pl 
phosphor has integrated up to 32 
pulses before saturation becomes 
serious. The integration effect is 
a function of the level of the indi- 
vidual pulses. Figure 6 shows the 
case where separate pulses were 
relatively small, corresponding to 
weak signals from a distant target. 
It is in just such cases that good 
integration is important if weak 
signals are not to be lost. 

Figure 6 also shows the decay of 
the signal after the initial build up. 
It is desirable for the signal to de- 
cay to about 50 percent in the time 
corresponding to target illumina- 
tion time. Since illumination time 
is a function of the radar set itself, 
no fixed value can be specified. 
However, if the radar constants 
assumed in this report are chosen, 
the Pl phosphor decays too fast. 
Its decay time is about 10 milli- 
seconds, whereas a 30 -millisecond 
decay time would be more desirable. 

The original Rafax bandwidth 
compressor was conceived by W. N. 
Brown, Jr. Other Haller, Raymond 
and Brown, Inc. employees contrib- 
uting to the development of Rafax 
in its present form are, in addition 
to the author, S. P. Detwiler, P. J. 
Freed, R. V. Higdon and A. G. 
Schilling. 
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Simplified 
I -F Amplifier Design 

Three -step method makes use of three special charts that enable designer to choose 

circuit constants rapidly and to compare various combinations of parameters for 

obtaining optimum design. Typical examples are worked to illustrate use of charts 

INTERMEDIATE-FREQUENCY ampli - 
fier design by mathematical 

means is time consuming and the 
operations involved are quite cum- 
bersome. Through the use of three 
charts given here, the process can 
be reduced to three or four simple 
steps for the complete design of a 
synchronously -tuned i -f amplifier 
system using the double -tuned 
transformer configuration shown in 
Fig. 1. 

The chart in Fig. 2 is a family of 
curves showing the relation be- 
tween shape factor of the selectivity 
curve of an i -f system to the 
coefficient of coupling of the double - 
tuned transformer used in this sys- 
tem. Shape factor SF of the i -f 
system will be taken as the ratio of 
the system bandwidth at -60 db 
to that at -6 db. This factor is 
independent of the Q of the primary 
and secondary of the transformer 
and is only a function of the cou- 
pling of a double -tuned circuit and 
the number of such circuits cas- 
caded. Thus, once the shape factor 
of any system is specified the num- 
ber of tuned circuits and coupling 
necessary is immediately found 
from Fig. 2. 

The following equation was used 
in plotting this family of curves. 

SF = (p`-1) t 1l (p+/)2 (10o)z/m-4p 
(73-1) ±1/03+1)2 (2)2/m -4p 

where m is the number of double - 

By ESSAD TAHAN 
Air Associates 

Orange, New Jersey 

tuned transformers and p is the 
square of the coupling coefficient k 
normalized to critical coupling k,,. 

Figure 3 is a family of curves 
showing the relation between the 
bandwidth factor X versus the 
coefficient of coupling. 
The expression for X is 

2QOf QBW = 
fo fo 

z 

[(P - 1) ± (p-1-1)z(E -4pJ 

where Q = Q, = Q2. 

Figure 4 shows the relation be- 
tween the normalized gain of a 
band-pass amplifier incorporating a 
double -tuned circuit versus cou- 
pling. The expression used in plot- 
ting this curve is 

A 2kQ 
A 1+kzQz 

where A. = gain at kQ = 1 (criti- 
cal coupling). 

FIG. 1-Basic i -f transformer design con- 
sidered in simplified design system 

Symbol Summary 
Definitions of transformer con- 

stants employed in this article are 
as follows: 

L, = primary inductance in 
henrys 

Lz = secondary inductance in 
henrys 

C, = primary capacitance in 
farads 

Cz = secondary capacitance in 
farads 

Q, = Q of primary = wLi/r, 
Qz = Q of secondary = ceL2/r2 
r, = resistance of primary 

winding 
rz = resistance of secondary 

winding 
p,/z =k/k,, =coefficient 

of coupling 
SF = shape factor of selectivity 

curve 
X = 2QLf/fo = QBW/fo 
Ao = gain at fo 

E,/Eo = peak to valley ratio 
fo = center frequency 

The curve shown in Fig. 4 is also 
useful in determining peak -to -valley 
ratios of any system when the 
coupling coefficient is greater than 
unity. Above k/k, = 1, the curve 
is a measure of the peak -to -valley 
ratio and the db (right hand) ordi- 
nate should be used. For example 
if k/k,, = 2, the peak -to -valley ratio 
for one transformer from the db 
scale is - 2 db. This means the 
response at the center frequency, 
which corresponds to the valley, is 
2 db below the response at the peaks 
of the selectivity curve. Now, if n 
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FIG. 2-Curves for determining coupling from specified shape factor. The number 
of stages is one less than the number of transformers, and the shape factor SF' is 

independent of Q and center frequency 

transformers are used the overall 
peak -to -valley ratio will be n times - 2 or - 2n db. 

Design Procedure 

A complete i -f system design is 
as follows: 

The i -f frequency is chosen using 
these factors as its basis: 

Image Rejection-that is whether 
or not the r -f circuits have enough 
selectivity to reject the image fre- 
quency which is equal to the r -f 
frequency plus or minus two times 
the i -f frequency. 

Rejection of r -f circuit to i -f. 
The i -f frequency must be chosen 
below the lowest r -f frequency cov- 
ered by the receiver so that with 
the Q's obtainable in the r -f section, 
together with any traps that may 
be incorporated, the i -f rejection 
will be at least 60 db down. 

The i -f frequency must also be 
chosen low enough in frequency so 
that the bandwidth requirement at 
6 db (for example narrow band) 
can be met using the proper number 
of tuned circuits having a reason- 
able value of Q. The number of 
tuned circuits to be employed is de- 
termined by the shape factor speci- 
fication. Now having determined 
the i -f frequency, proceed as follows 
to complete the design of the i -f 
system : 

From Fig. 2 choose the number 
of transformers that will be neces- 
sary to meet the shape factor speci- 
fication, having initially established 
the amount of coupling to be em- 
ployed. As an aid in determining 
the proper coefficient of coupling to 
use refer to Fig. 4. 

From Fig. 3 determine X. For 
example, if five transformers are 
required (obtained from previous 
step), at the value of k/k, chosen, 
pick off the value of X from the 
1.2 -db curve, since the bandwidth 
at -1.2 and -12 db for one trans- 
former would be the overall i -f 
bandwidth BW at -6 and -60 db 
respectively. 

From the value of X, the required 
Q of the transformer can be com- 
puted as follows : 

Xfn 
BW 

which equals Q, and Q2. The term 
BW is the - 6 db bandwidth. Hav- 
ing initially specified a certain gain 
per stage, the constants of the 
transformer are: 

2A0 1 1+p 
J L gmwoQ L27 

where L = L = L.,, and A. = de- 
sired gain at f,. 
If VP is approximately I. (critical 
coupling) 

L 7,-,2 Ao 

9m o Q 

and 

1 
C - 

cuoa L 

where C=C2=C2. 

Practical Examples 

Three examples are presented to 
illustrate the chart method. 

Example 1. Design an amplifier 
with an overall selectivity curve of 
100 kc at - 6 db and 300 kc at 
- 60 db at f o = 4.3 mc. Use a gain 
of 90 db with 6AK5 pentodes. 

Step 1. From Fig. 2 proceed hori- 
zontally along SF = 3. It can be 
seen that there are four curves of 
this family that intersect this line. 
They are the 6 -transformer line at 

= 0.75, the 5 line at Vp = 
0.825, the 4 line at vp = 0.975 and 

the 3 line at -\/p = 1.400. 
The choice of any one of the 

above curves is a matter of judg- 
ment and is based on the gain and 
peak -to -valley ratio considerations. 
From Fig. 4 it can be seen that if 
six transformers are used, there 
will be approximately a 0.5 -db loss 
per stage as compared to the four 
transformer choice. If three are 
used an overcoupled condition is 
realized, and from Fig. 4 the peak - 
to -valley ratio per transformer will 
be approximately 0.5 db, which may 
or may not be desirable. Four 
transformers will be chosen here 
since with three stages (1 less than 
the number of transformers) the 
overall gain specification can be 
met using a 6AK5 and a reasonably 
high value of fixed tuning capaci- 
tance to reduce any effects of de - 
tuning due to variations in input 
capacitance (Miller effect) result- 
ing from any avc action. Therefore 

the desired value of vp is 0.975, 
and the required number of trans- 
formers is four. 

Step 2. Since four transformers 
are to be used the selectivity of one 
of these transformers at - 1.5 and 
- 15 db (Fig. 3) will be the overall 
selectivity of the i -f system. Locate 
the intersection of a line drawn 
vertically at Vp = 0.975 with the 
- 1.5 and - 15 db lines. These 
points give X_,., db and X_16 db. It 
is only necessary to use one of these 
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factors, say X_1.5 db for the Q 

determination. 

_ fo 
Q BW 

1.1 X 4.3 X 106 
47 

100 X 10$ 

Step 3. A gain of 30 db per stage 
is desired with a 6AK5. 

Therefore L = 2`40 
9m wo Q 

since V p 1. 

If A. = 30 db or 31.6, gm = 5,000 
µmhos, w0 = 2 n X 4.3 X 10° = 27 X 

100, and Q = 47, then L = 10 µh 
and C = 137 µµf. 

Example 2. Design an amplifier 
with an overall selectivity of 8 kc 
at - 6 db and 24 kc at - 60 db at 
a frequency of 1,255 kc using type 
5702 pentodes. An overall gain 
of 80 db is desired. 

Step 1. Considering the curves 
that intersect the SF = 3 line (Fig. 
2), five transformers (four stages) 
will be used and the desired value 
of VP is 0.825. 

Step 2. From Fig. 3 and at inter- 
section of VP. = 0.825 and the 
- 1.2 -db line, X = 0.85 and Q is 
found to be 89. 

Step 3. The constants of the 
transformer can be computed from 
the following data: A° = 10, gm = 
4,000 µmhos, wó = 7.88 x 106, and 
Q = 89; L = 13 p.h and C = 1,240 
µµf. 

Example 3. Design an i -f system 
using 1AD4 pentodes to have a gain 
of 80 db and a bandwidth of 4 kc 
at - 6 db and 10 kc at - 60 db 
being centered at 455 kc. 

Step 1. From Fig. 2 it can be 
seen that the 6, 5 and 4 transformer 
lines intersect the SF = 2 line at 

= 0.95, 1.05 and 1.29 respec- 
tively. Suppose the 4 -transformer 
line is chosen since space limita- 
tions in the equipment permit only 
three amplifier stages. 

Step 2. Proceed to Fig. 3 and 
locate intersection of line drawn 
from VP = 1.29 and the - 1.5 -db 
line. (The -1..5 -db line is chosen 
here since this corresponds to the 
overall - 6 -db point of the system.) 
This occurs at X = 1.6. Thus 
Q = 182. 

Step 3. The constants of the 
transformer are 

PTSENupt10N 
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FIG. 3 --Chart shows relation between bandwidth factor X and coupling for vari- 
ous degrees of attenuation 
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FIG. 4 -Normalized gain of double -tuned circuit versus coupling up to critical 
coupling. Beyond critical, the curve is a measure of peak -to -valley ratio. For 

example, for kQ of 2, the peak -to -valley ratio is 0.8 or 2 db 

2A0 

9m woQ 

and if A° = 22, gm = 2,000 µmhos, 
X 0.455 X 10° = 2.85 X 

10°, and Q = 182; then L = 42.5 
µh and C = 2,870 µµf. The overall 
peak -to -valley ratio can be found 
from Fig. 4; EYE. = 0.25 db per 
transformer and the overall Ep/E° 
= 4 x 0.25 = 1 db. 

Other Considerations 

Practically speaking, one would 
choose the nearest RMA value of 
capacitance. The above constants 
were computed on the assumption 
that the high side of the input and 
output were respectively terminal 1 

and 3 of Fig. 1. If a smaller value 

of capacitance and larger value of 
L were desired, certain modifica- 
tions of the transformer must be 
made. That is, if C is reduced by 
a factor of 10 and L is increased by 
the same factor, the gain of each 
stage will automatically increase 10 
times and a condition of instability 
may arise. In such instances a tap 
is placed on either the primary or 
secondary or both to compensate 
for the increase in impedance of the 
transformer. For Example 3, L 
would be increased to 425 µh and C 
decreased to 287 µµf. One way of 
compensating for the increased 
stage gain would be to tap down on 
the secondary by a factor equal to 
1/10 to restore the gain of 22. 
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FIG. 2-Typical spectral response curve of 
ultraviolet -sensitive Vidicon 

Ultraviolet Television 
Microscopy 

Thin sections of biological tissue are observed directly under ultraviolet illumination by 

use of an ultraviolet -sensitive television microscope camera. Specimen is illuminated suc- 

cessively with radiation of three different wavelengths 

By V. K. ZWORYKIN, L. E. FLORY and R. E. SHRADER 
RCA Laboratories Division 

Princeton, N. J. 

STUDY of biological materials 
under the microscope depends 

upon a differential absorption of 
light in the various parts of the 
cells or tissue being studied. In thin 
sections, most material of this type 
is practically colorless and some 
artificial means of increasing the 
contrast between different mate- 
rials is necessary. 

In some instances, selective stain- 
ing of the specimen to introduce 
color contrast can be used to ad- 
vantage. The phase -contrast mi- 
croscope introduces another factor, 
that of time of transmission of the 
light through the specimen, to in- 
troduce artificially contrast which 
did not exist in the usual absorption 
sense. 

The use of the television micro- 

scope has provided another means 
of contrast enhancement, that of 
gamma control which provides the 
same contrast enhancement in a 
direct -viewing instrument as can be 
obtained by photomicrography. 

Another means of securing 
greater contrast in biological mate- 
rials is by the utilization- of illumi- 
nation covering a much wider range 
of wavelengths, particularly in the 
ultraviolet. Thus materials which 
may appear completely colorless to 
visible light may exhibit highly se- 
lective absorption in regions of the 
ultraviolet. 

Several published absorption 
curves for biological materials are 
shown in Fig. 1. All of the mate- 
rials shown have very little absorp- 
tion at wavelengths longer than 

3,000 A but they exhibit peaks of 
absorption at various points from 
2,800 A down to 2,200 A or lower, 
below which it is difficult to meas- 
ure accurately with present equip- 
ment. Of particular interest is the 
high absorption of nucleic acid typi- 
fied by the curve for yeast nuclei in 
Fig. 1. 

Visible Image Techniques 

Since the region of the spectrum 
of greatest interest lies beyond the 
range of sensitivity of the eye, 
some method of transformation 
must be employed to make ultra- 
violet microscopy useful. One di- 
rect method consists of the projec- 
tion of the ultraviolet image by 
means of a quartz or reflective ob- 
jective onto a fluorescent screen, 

150 September, 1952 - ELECTRONICS 

www.americanradiohistory.com



the visible image resulting then 
being viewed directly or by an ocu- 
lar. This method suffers from lack 
of both sensitivity and resolution. 

A more satisfactory method as 
regards sensitivity and resolution 
makes use of ultraviolet -sensitive 
photographic film exposed directly 
to the invisible image. This method 
gives satisfactory results but re- 
quires a time delay for processing 
the film. 

Television techniques offer a 
direct method of observation of 
microscopic specimens with ultra- 
violet illumination. The television 
microscope' can be equipped with 
an ultraviolet -sensitive Vidicon 
enabling it to respond to illumina- 
tion down to 2,500 A or beyond. 
This permits the direct observation 
of biological or even living tissue 
within the limits of the killing 
power of the radiation. 

The color response of a typical 
Vidicon2' in the ultraviolet region 
is shown in Fig. 2. A television 
microscope camera and ultraviolet 
illuminator are shown in the photo- 
graph. 

The illuminator consists of a 
mercury-vapor lamp with a quartz 
prism and optics and an inclined 
mirror to project a spectrum on a 
slit below the condensing lens of the 
microscope. This arrangement 
forms a crude monochromator. By 
sweeping the spectrum over the slit, 
the desired wavelength can be se- 
lected. Either quartz or reflective 
optics must be used throughout. 

The second photograph shows 
two views of identical object fields 
taken from the television screen. 
The specimen is an unstained sec- 
tion of kidney tissue. The left half 
of the slide was exposed at 4,000 A 
while the right half was exposed at 
2,537 A. The cell nuclei in the right 
half are plainly visible as black dots 
due to the high absorption of the 
nucleic acids within. 

Obtaining Color Contrast 

The different absorption of mate- 
rials at different wavelengths could 
be said to indicate that the material 
has "color" in the ultraviolet 
region, using the word "color" 
loosely. This introduces another 
interesting possibility which was 
orignally proposed by Brumberg` 

Vidicon camera mounted on n,croscope and ultraviolet illuminator 

Unstained tissue section under the television microscope. Let half was illuminated 
at 4,000 A and the right half at 2,537 A 

and later by Land' and others. This 
consists of the assignment of three 
visible wavelengths of light to rep- 
resent three wavelengths in the 
ultraviolet. By exposing three 
photographic films to the three 

ultraviolet wavelengths and then 
reproducing them in the three vis- 
ible colors, a color micrograph 
would be obtained. The micrograph 
would not be a true color photo- 
graph of the specimen, but would be 
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representative and would contain 
color contrasts and shadings cor- 
responding to the ultraviolet ab- 
sorption characteristics of the orig- 
inal material. 

Use of the television microscope 
in this connection offers some inter- 
esting possibilities. In connection 
with the ultraviolet television 
microscope, it was pointed out that 
by sweeping the spectrum over a 
slit at the substage condenser, dif- 
ferent wavelengths may be selected. 
If a three -segment rotating mirror 
is substituted for the plane mirror 
in the illuminator, the three parallel 
segments may be mounted at differ- 
ent elevations so that the specimen 
may be illuminated successively 
with radiation of three different 
wavelengths as the mirror rotates. 
A diagram of the optical system ar- 
ranged in this manner is shown In 
Fig. 3. 

Method Used 

Functioning of the system de- 
pends on the fact that the refrac- 
tive power of the collimator and 
telescope lenses of the illuminator 
vary in the same manner as the de- 
flection produced by the prism. 
Hence the exit slit A may be so 
placed that radiation of different 
wavelengths is focused on it when 
the mirror M is given different dis- 
placements äd parallel to itself. 
Position of the exit slit A relative 
to the telescope lens B is not fixed 
uniquely by this requirement. 

Both the glancing angle x at 
which the principal rays meet the 
mirror M and the variation of Od 
with wavelength are fully deter- 
mined by the refractive indices, ver- 
tex angle and focal lengths of the 
optical components. 

Assume, specifically, that the ver- 
tex angle of the prism is 60 deg and 
the prism, collimator lens and tele- 
scope lens are all of the same mate- 
rial with median refractive index n. 
Then the glancing angle x for the 
principal ray of the corresponding 
wavelength and the mirror displace- 
ment for a change in wavelength 
corresponding to a change in index 
On are given by the formulas 

114-n2 
tan x= n-1 

Ad= F 
An _I5 -2n 

n-1 4-n2 

Here F is the focal length of the 
collimator and telescope lenses for 
the median wavelength. 

The magnitudes demanded by 
these formulas are entirely reason- 
able. For example, for crystalline 
quartz components cut perpendic- 
ular to the optic axis and for a lens 
focal length of 4.5 inches, the fol- 
lowing values are obtained : 

), in A 2,537 3,130 4,358 
n 1.5980 1.5737 1.5540 

65 deg, 4.5 min 
M, in. -0.210 0 0.170 

The two 120 -deg mirror sectors se- 
lecting 2,537 and 3,130 A radiation 
are thus raised by 0.38 and 0.17 
inch, respectively, with respect to 
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FIG. 3-Optical geometry of three 
"color" ultraviolet microscope 

the remaining sector, for 4,358-A 
radiation. Empirical masking of 
the individual sectors is employed 
to equalize the picture signal level 
for the three wavelengths. 

Color Pictures 

If the rotation of the mirror is 
synchronized at one-third the field 
frequency of the television system, 
successive fields will contain the 
information for the three ultra- 
violet pictures. If this information 
is then displayed on a color tele- 
vision receiver in which the tricolor 
kinescope is keyed to correspond 
with the rotation of the mirror, a 
color picture representative of the 
three "color" ultraviolet micrograph 
will be obtained. 

The three -wavelength illuminator 
has a three -segment rotating mir- 
ror which selects the different 

ultraviolet wavelengths in syn- 
chronism with the field rate of the 
television system. Because of the 
storage properties of the Vidicon 
target, it is necessary that the 
illumination be on the target only 
for a short interval during the ver- 
tical blanking time. This is accom- 
plished by applying a short high - 
intensity pulse to the light source, 
a mercury-vapor lamp, at the 
proper time in the scanning cycle. 
The charge laid down on the target 
as a result is then removed, without 
any color dilution, during the next 
scanning interval. 

This equipment is still in a highly 
experimental stage but it has been 
operated successfully in the labor- 
atory. The Vidicon was designed 
for operation at 30 frames per 
second, which is satisfactory for 
black -and -white pictures. In the 
color system described, however, 
very serious color flicker is ob- 
served at this frame frequency. 
There is hope that the speed of 
response of the Vidicon may be im- 
proved beyond that required for 
black -and -white operation. This 
would then permit a higher rate of 
color alternation and improved per- 
formance. Color separation is ade- 
quate and illustrates plainly the 
value of an integral representation 
in the picture of the selective ab- 
sorption characteristics of the 
material through a wide range of 
ultraviolet wavelengths. 

The authors acknowledge the con- 
tribution of James Hillier and Ed- 
ward Ramberg to this program. 
They also thank J. M. Morgan and 
J. E. Dilley, who are responsible for 
the pulsing and keying circuit de- 
sign and A. D. Cope who carried 
out development of the ultraviolet 
Vidicons. 
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Chart Speeds Design 
of Feedback Amplifiers 

Feedback ratio is found from values of normalized gain, both with and without feedback, 
for change in an amplifier parameter.. Method is used to check conventional feedback ratio 

measurements and to design amplifiers with desired gain -stability characteristics 

COMMON PRACTICE has been to 
measure the amount of feed- 

back in an amplifier by the feedback 
ratio, that is, the ratio, at the design 
center, of the amplifier gain with 
feedback to that without feedback.' 
While this method is extremely 
simple, it frequently leads to erron- 
eous results. 

Errors arise from many sources. 
Some errors are due to the fact that 
mere gain reduction by feedback 
may be complicated by reflected ad- 
mittances introduced through inter - 
electrode and stray capacitances not 
anticipated in design. It should be 
further noted that simple removal 
of feedback is never completely 
realized without disturbing the 
operating conditions of the rest of 
the amplifier.' In extreme cases it 
is possible to alter amplifier gain so 
drastically by disturbing design 
conditions that the gain change due 
to removal of feedback is obscured. 

Under such circumstances it is 

By NORRIS C. HEKIMIAN 
National Bureau of Standards 

Washington, D. C. 

obvious that gain ratio tests may 
not give a true indication of active 
feedback in an amplifier. Recourse 
must be made to determination of 
feedback through the effects of 
feedback on amplifier characteris- 
tics other than gain. 

The effects of feedback depend in 
general upon the type of feedback 
used. While it is possible to apply 
feedback over several loops, some 
partially or wholly within others, 
feedback is very often applied over 
only one loop in a given amplifier 
and it is to such amplifiers that this 
paper applies. It is further assumed 
that all unstable elements such as 
vacuum tubes and varistors are in- 
cluded within the feedback loop. 

Gain Stability Studies 

Of the many alternative ways of 
observing the effects of feedback on 
a single -loop amplifier, the method 
of studying gain stability as 
affected by variations in amplifier 

parameters will be discussed. 
Basically, a determination of am- 

plifier gain stability is made for a 
certain change in a parameter both 
with and without feedback and a 
comparison made to determine the 
effect of the feedback. This ap- 
proach is not altogether new' but it 
is believed that the present method 
offers several advantages in many 
cases, largely through the elimina- 
tion of auxiliary graphical con- 
structions and by the use of the 
concept of normalized gain. 

The amount of feedback found to 
be present in an amplifier at design 
center, by use of this method, will 
be denoted by 1 + Bo, and will be 
that gain ratio that would be 
associated with the indicated sta- 
bility change if design -center, 
gain -ratio measurements yielded 
a true value of active feedback. 
The design -center feed-back ratio 
found on a stability basis can 
be used as a check on the ratio 

DESIGNING FOR GAIN STABILITY 
An amplifier is to be designed for less than ten -percent loss of gain with feedback as compared to an anticipated loss of gain of 

50 percent for a similar amplifier without feedback. 
Enter the chart at an abcissa of 0.9 (normalized gain with feedback) and at an ordinate of 0.5 (normalized gain without feed- 

back). Extend these coordinates until they intersect and read the value of feedback ratio from the curve through the point of inter- 
section, interpolating in the case of intermediate values. 

In this example, the intersection is approximately 9.0. Therefore, the feedback ratio of the proposed amplifier should be 9.0. 
If the amplifier is to have an operational gain of 100, a gain of 900 without feedback will be required 
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change in an amplifier parameter is normalized with respect to gain at design center 

found by gain measurements, 
wherein a large discrepancy indi- 
cates either faulty technique in 
measurement or malfunctioning of 
equipment. 

It is frequently found that the 
design -center feedback ratio, 1 + 
Bo, as determined by gain ratio, dif- 
fers from that determined by a 
stability test. As an example, tests 
made on an r -f feedback amplifier 
indicated a gain ratio 1 + B. of 6.0 
while stability tests indicated an 

active feedback ratio of only about 
2.5. Subsequent tests revealed that 
an interstage transformer was im- 
properly aligned. When the trans- 
former was realigned, the discrep- 
ancy between gain and stability 
feedback ratios was reduced to less 
than 15 percent, indicating normal 
operation. 

Graphical Determination 

Use of the chart in the determina- 
tion of active feedback can be seen 

by following an example from an 
actual r -f feedback amplifier. This 
amplifier was a 13 -me amplifier 
utilizing current feedback. The 
gain without feedback was 208 and 
the gain with feedback was 34.2, 
yielding a feedback ratio of 6.08 
(15.7 db of feedback). 

When the supply voltage was 
dropped from the design -center 
value of 300 volts to 80 volts, the 
gain with feedback was observed to 
drop to 0.9 of its initial value. Re - 

154 September, 1952- ELECTRONICS 

www.americanradiohistory.com



moving the feedback and repeating 
the same test showed that the gain 
without feedback dropped to 0.61 
of its original value for the same 
change in supply voltage. 

Entering the chart at the point 
A = 0.61, A, = 0.9, the value of 
the curve passing through this 
point is read, interpolating visually 
for intermediate values. In the ex- 
ample this value is approximately 
6.0, indicating a close check of the 
gain -ratio measurement. 

While the example was based on a 
supply voltage test, it should be ap- 
parent that the same principles 
could be applied to a heater voltage 
test. Any test is applicable as long 
as the parameters altered by the 
test will be wholly included in the 
feedback loop. For example, the 
plate load impedance may be 
shunted with a resistance in the 
case of a single -loop, single -stage, 
voltage -feedback amplifier but not 
in the case of a single -loop, single - 
stage, cathode -feedback amplifier. 
In the former case, the plate load 
impedance is wholly within the 
feedback loop while in the latter 
case the feedback is confined to the 
grid -cathode circuit. Restrictions 
on the types of tests permissible 
will depend in large part upon the 
particular circuit used. Care should 
be taken to avoid injury to com- 
ponents by prolonged subjection to 
abnormal operating conditions. 

The chart can be used in ampli- 
fier design when gain stability is 
one of the design factors. An ex- 
ample is given in the editorial box 
on the preceding page. 

Positive Feedback 

The same procedures outlined 
above for amplifiers of one loop 

° utilizing negative feedback can be 
applied equally well to amplifiers 
utilizing positive or regenerative 
feedback (feedback ratios less than 
unity). A few values of feedback 
ratio less than unity are shown on 
the graph as an indication of the 
trends. However, these few curves 
are not intended to cover the usable 
range. 

It can be shown that it is possible 
simply to interchange the A. and 
A, readings on the coordinates for 

positive -feedback determinations. 
For example, the 1 + Bo = 20 curve 
is that for 1 + Bo = 0.05, the 
prime indicating that A and 
A,,, are now the abcissa and 
ordinate respectively. This modi- 
fication enables the determination 
of prevailing positive feedback or 
allows the design of regenerative 
amplifiers of given stability as in 
the previous cases for negative 
feedback. 

Greater Precision 

For more precision than is 
afforded by the graph, the equa- 
tions in the box are recommended. 
Equation 5 is of particular value in 
computing the feedback ratios on a 
stability basis. The analysis in the 
box is based on the assumption that 

BASIC THEORY 
From conventional feedback am - 

plier theory 

Af = AKA (1) 

where K is a constant, at a given 
frequency, denoting the portion of 
the output that is fed back, and 

A = gain without feedback 
A f = gain with feedback 
A = normalized gain without, 

feedback 
A f = normalized gain with feed- 

back 
The additional subscript, zero, is 
used to denote design -center values. 
Thus, A,0 represents gain with feed- 
back at design center. 

Equation 1 may be rewritten 

A A f 9l1 

4- Bo A 
where 

B = - KA 
Bo=-KA0 
A = A/Ao 
Using the concept of normalized 

gain 

Af= A (1 + Bo) (3) 

where 
Af = Af/Afo 
Equation 3 may be rewritten 

A1 
(1) A 1+Bo(1-Af) 

Equation 4 is plotted on the chart. 
However, a more precise determi- 
nation of feedback is given by 

Bo 
(Af/A) - 1 

1-Af 
It should be noted that the design - 

center feedback ratio is 1 + Bo 
rather than simply Bo so that the 
feedback ratio is obtained by adding 
1 to the Bo of Eq. 5 

the feedback factor, 1/(1 - A'A) 
in Eq. 1, retains a constant phase 
angle regardless of variations in A, 
the complex gain without feedback. 
This phase angle is further as- 
sumed to be some integral multiple 
of 7r so that only manipulations with 
real numbers are necessary. In 
general, small deviations of phase 
angle from integral multiples of is 

will not cause appreciable error. 
The analysis has been used with 
high -frequency amplifiers in the 
vicinity of 20 me with considerable 
success, although in this range, 
phase shifts should be quite prev- 
alent. 

Another assumption tacitly made 
is that the feedback path contains 
only elements whose parameters do 
not vary as a function of amplifier 
gain or as a function of the para- 
meter varied during the stability 
tests. This arises from the assump- 
tion that the feedback factor, K, in 
the analysis is truly a constant. 
Thus, should the feedback path con- 
tain elements such as vacuum tubes, 
it is imperative that the operating 
conditions of such elements be 
maintained, by separate power sup- 
plys and biases if need be, through- 
out the stability tests. If the feed- 
back elements were allowed to vary, 
the gain with feedback would not 
bear the assumed relation to the 
gain without feedback. 

Other Considerations 
Care should be taken when mak- 

ing stability tests to assure that 
other extraneous effects do not 
vitiate the results. An example of 
such an effect is grid current flow 
at the reduced gain levels during 
the tests. Such current flow can 
cause limiter action within the 
amplifier and lead to inaccurate re- 
sults. In general, forethought will 
avoid difficulties from such causes 
and the method presented may 
easily be used as a check upon the 
active, design -center, feedback 
ratio. 
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Series -Resonant 

FIG. 1-Steps in deriving the series - 
resonant oscillator high -voltage supply 

described in the text 

FIG. 2 -=Oscillator -rectifier circuits with 
provisions for rectifier filament supply 

By PETER G. SULZER 
Central Radio Propagation Laboratory 

National Bureau of Standards 
Washington, D. C. 

OSCILLATOR -TYPE high -voltage 
supplies have been employed 

in oscilloscopes and television re- 
ceivers to eliminate the bulky com- 
ponents required to produce 
rectified and filtered high voltages 
directly from the power frequency. 
Such a supply consists of an oscil- 
lator tube, a transformer, a rectifier 
and filter. The need for a special 
transformer has usually restricted 
use of the scheme to production 
equipments where a suitable trans- 
former could' be fabricated in quan- 
tity. 

The circuits described here per- 
mit satisfactory results with con- 
ventional r -f choke coils of a type 
commonly available. 

Rectifier limitations usually re- 
quire that the oscillator operate at 
a low radio frequency. The use of 
either the Hartley oscillator, or the 
tuned -plate oscillator, will lead to 
circuits similar to that of Fig. lA in 
which a center -tapped transformer 
is inductively coupled to a self - 
resonant high -voltage winding. The 
requirement for mutual inductance 
makes the design and construction 
of such a transformer difficult. 

The Colpitts oscillator of Fig. 1B 
differs in that a simple coil may be 
employed. The low -reactance ca- 
pacitor C, is inserted for the pur- 
pose of d -c blocking. 

Figure 1C is a modification of the 
Colpitts circuit in which the react- 
ance of C, is comparable to the re- 
actance of L. One of the conditions 
for the oscillation of this circuit re- 
quires that the capacitive reactance 
of C, and C, in series equal the in- 
ductive reactance of CI and L in 
series. If the reactance of C, is 
much greater than that of C, or C,, 
then C, and L are almost at reso- 
nance and the familiar series -reso- 
nant step-up is obtained for the 
plate of the rectifier tube. 

Several different oscillator -recti- 
fier connections may be employed as 
shown in Fig. 2, the choice depend- 
ing upon the polarity and magni- 
tude of the high voltage required. 

Where the weight and magnetic 
field of the filament transformer 
must be avoided, it is convenient to 
to use the circulating tank current 
to heat the filament, as in the nega- 
tive supply of Fig. 2A. 

A positive voltage may be ob- 
tained as shown in Fig. 2B. Al- 
though the capacitor at the high - 
voltage terminal may be chosen to 
provide a low reactance at the oscil- 
lator frequency, an additional filter 
section may be required since a 
small r -f voltage is present across 
the capacitor. 

Both polarities at full voltage may 
be obtained by using two rectifiers 
as shown in Fig. 2C. 

Examples 

Figure 3A is a 2.2 -kv supply suit- 
able for use in a small oscilloscope. 
The requirements for both power 
and space are relatively modest. 
The photograph permits comparison 
of this unit with the 60 -cycle com- 
ponents originally intended for the 
same application. 

Design of the oscillator and asso- 
ciated circuits is best carried out 
on a power basis. With a specified 
load voltage and current, the load 
power can be calculated. If the 
rectifier filament is to be heated by 
the circulating tank current, a value 
of inductance must be chosen to pro- 
vide sufficient current at the desired 
output voltage. With a suitable coil 
selected, the power dissipated in the 
coil and rectifier filament can be 
computed and added to the load 
power. This permits selection of 
the oscillator tube, which then per- 
mits completion of the design. The 
following example will serve as an 
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High -Voltage Supply 
By the use of a series -resonant voltage step-up, conventional r -f chokes may be used instead 
of a special oscillator coil. This type of supply eliminates bulky components usually 

required in circuits operating directly from the power frequency 

FIG. 3-Examples of series -resonant 
supplies 

illustration of the méthod used : 
A 4,000 -volt, one -milliampere sup- 

ply is required, using a type 1B3GT 
rectifier. Referring to Fig. 3B, ap- 
proximately 3,000 volts rms will be 
required across the coil with a cur- 
rent of 0.2 amp for the rectifier fila- 
ment. If the operating frequency is 
400 kc, an inductance of 6 milli - 
henrys will provide the required 
15,000 ohms reactance. Assuming 
resonance, C, equals 27 p.p.f. The 
choke coil selected has a measured Q 
of 50 at 300 kc, which corresponds 
to an equivalent series resistance of 
300 ohms. The power dissipated in 
the coil is (0.2)2 X 300, or 12 watts. 
The total power, neglecting capaci- 
tor losses, is approximately 16 
watts. This is easily supplied by 
a type 6L6 tube with a 400 -volt 
plate supply and a 250 -volt screen 
supply. Referring to the type 807 
class -C characteristics, which apply 

Ccmpact 2.2 -kv supply shown with 60 -cycle components required for the same 
application 

to the 6L6, R, = 20,000 ohms and 
R,, = 15,000 ohms, while the peak 
r -f grid voltage appearing across C2 

is 65 volts. Thus, C2 must have a 
reactance of 

65X0.707 
0.2 

or 230 ohms and a capacitance of 
1,700 p,p.f is indicated. 

To determine C, it is necessary to 
make an assumption concerning the 
plate -voltage drop in the oscillator 
tube at maximum plate current. 
Measurements have shown this to 
be roughly 20 percent of the plate - 
supply voltage, with the result that 
the rms voltage across C, is roughly 

the plate supply voltage or 200 
volts. Since the tube is supplying 
16 watts to the tank circuit plus 
load, the impedance presented to 
the oscillator cathode should be 
(200)2 = 2,500 ohms. The equiv- 

16 

aient series resistance of the loaded 
tank circuit is 

300 X 16 
12 

or 400 ohms. This must be trans- 
formed to 2,500 ohms. For this 
impedance transformation, X,,, ; R, 

R , where R, is the impedance 
Rt-R 
desired and R is the equivalent 
series resistance, 400 ohms. Sub- 
stituting, X, 1,000 ohms or C 

400 p.p,f. 

Operation of the power supply 
was found to be successful and an 
output of 4,000 volts at one ma was 
obtained with an input of 400 volts 
at 65 ma. This indicates an oscil- 
lator plate efficiency of 65 percent 
and an overall efficiency of 15 per- 
cent. If a coil with a Q of 100 had 
been available, the overall efficiency 
would have increased to approxi- 
mately 25 percent. 
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Nomograph Aids 
Filter Designers 

Convenient nomograph aids design of power -supply filters. Percent ripple at output 

can be determined for various filters, including choke and capacitor input L -C filters 

and R -C types. Nomograph applies equally to full -wave and half -wave power supplies 

By JOHN L. GLASER 
Washington University 

St. Louis, Missouri 

P^RCENTAGE 

RIPPLE for filters 
used with single-phase rec- 

tifiers operating from 60 -cps 

sources can be easily and accu- 
rately determined with the ac- 
companying nomograph. 

Ripple factor is defined as the 
ratio of rms value of all a -c com- 
ponents of voltage to the d -c or 
average value of voltage. Gener- 
ally. more than one frequency 
component is present in ripple, 
but a good approximation is ob- 

tained by considering only the 
lowest frequency component, es- 
pecially when more than one 

filter section is employed. 
The ripple factor of the volt- 

age across the input of a ca- 
pacitor -input filter is approxi- 
mately 

1 

,rfRLCi 

where Rr, is the d -c load re- 
sistance, C, the input capacitor 
and f the fundamental frequency. 

On the chart, percentage rip- 
ple across the first capacitor is 

found by drawing a line con- 
necting rectifier output voltage 
on scale A with rectifier output 
current on B. This line inter- 
sects C at the value of RL. A 

line connecting RL with the value 
of the input capacitor on F 
gives percentage ripple on E. 

A second filter section con- 
sisting of a series inductance 
L followed by a shunt ca- 
pacitance C,, reduces percentage 
ripple by the factor 

1 

(221f)2L,C2-1 

where again f is the funda- 
mental frequency of ripple. 
Within the range of L, and C2 

covered by the chart, (271)'L,C2 
is considerably greater than 1 

so the ripple reduction factor is 

approximately 

1 

(27r1)2L,C, 

Ripple reduction factor of the 
second filter section is found on 

scale I by drawing a line con- 
necting the value of L, on J 
with the value of Cz on H. Ripple 
appearing across C, is obtained 
by multiplying the ripple across 
C, by the ripple reduction 
factor. This is accomplished by 
connecting these values on scales 
E and I with a straight line, 
giving the answer on G. 

R -C Filters 

The chart also provides for 
computation of ripple reduction 
resulting from a second filter 
section consisting of a series re- 
sistance followed by a shunt ca- 
pacitance. In this case filter re- 
sistance is entered on K in place 
of the inductance which was 
entered on J as described above. 
The relation here states that the 
ripple reduction factor of the 
R -C filter is approximately 

2afC2R 

Ripple across C, is multiplied by 
this factor. 

These procedures apply to 
either half -wave or full -wave 
rectifiers using scale markings 

labelled half -wave or full -wave. 
The two sets of markings ac- 
count for different fundamental 
ripple frequencies. 

Usually choke -input filters are 
designed so that the input choke 
has greater than critical induc- 
tance. Critical inductance is the 
minimum inductance that will 
provide uninterrupted current 
flow, and for 60 -cps full -wave 
rectifiers, is equal to RL/1,132. If 
the input choke has greater than 
critical inductance, the funda- 
mental component of ripple at 
the rectifier output has an rms 
value 0.471 times the d -c com- 
ponent of rectifier output volt- 
age. Thus percentage ripple at 
this point is approximately 47.1 

percent. 
Input choke L, and the shunt 

capacitor C, reduce this ripple 
by a factor 1/(2if)2L,C, giving 
the percentage ripple across C, 

47.1 

(27rf)2L,C1 

This is found on the chart by 
drawing a line between L, on 

scale D and the C, on F. Per- 
centage ripple across C, is found 
at the intersection of this line 
on E. Further ripple reduction 
resulting from an additional L -C 

or R -C section is found in the 
manner described for the ca- 
pacitor -input filter. 

Examples illustrating use of 
the chart are given in Fig. 1, 

2 and 3. 
These show analysis of per- 

formance of proposed filters with 
specific values of circuit com- 
ponents. Any component value 
could have been considered an 

(Continued on page 160) 
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Sub -miniature (above right, shown 
enlarged twice) for Small button 
Sub -minar 8 pin base T3 tubes 
mounted perpendicular to chassis. 

Five, six and seven pin stem type 
for tubes vertically mounted. (be- 
low) 

(Above) Small 
button sub - 
minar 8 pin with 
saddle shown 
enlarged twice. 

Five pin stem type (above) for mounting 
tubes parallel to chassis and for printed 
circuits, 

RETAINING RINGS AND ALL SUB -MINIATURE 
SOCKETS SHOWN ENLARGED TWICE 

... STANDARD IN COMMERCIAL 
USE ... SERVE MILITARY NEEDS 

The CINCH sub -miniature socket insures 
positive electrical contact, holds tubes 
securely in place, permits easy mainte- 
nance and replacement, yields maximum 
insulation resistance and minimum high 
frequency loss. And provides manufac- 

turers of electrical controls, 
transmitters, receivers, trans- 

ceivers, airborne equip- 
ment, etc., and hearing 

aids ... a labor saving 
chass`s installation 
which serves terminal 
board functions while 

permitting designers to obtain 
maximum space afforded by 
the standard flat base tubes. 
For mounting perpendicular 
tubes, retainer rings and sad- 
dles are available, when 
socket cannot be staked. 
Available in quantities be- 
cause CINCH's extensive 
and modern molding facil- 
ities for mica filled low loss 
bakelite. Contacts silver 
plated berylllium copper. 
For the Standard sub- 
miniature socket in 
quantity, cuickly, 
CONSULT CINCH. 

CINCH MANUFACTURING CORPORATION 
1026 South Homan Ave., Chicago 24, Illinois 

Subsidiary of United -Carr Fastener 
Corporation, Cambridge, Mass. 
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Nomograph Aids Filter Designers (continued) 

1,000- 
900 - 
800- 
700- 
600 - 
500 - 
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350- 
300- 
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1 00 - 
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80 - 
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60 
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40 - 
35 - 
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400 - 
300 - 
200 - 
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a 80 - 
2 
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1 

40 _ 
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a - 
8- 

z 
o 6- 
W 
` 4 - 

3- 
á 

2- 

1- 
8 
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- 0.4 
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-4 
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A 
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A 

25 

B 
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-8 
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C D 

ó 
U 
á 
4 

HALF WAVE i FULL WAVE HALF WAVE -4 FULL WAVE HALF WAVE -4F- FULL WAVE 

2 I- 2 I- 2 1 - 
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8- 
6 - 
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e- 

cc 2- 
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a 

0.1 - 
E 

3 

4 2- 
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8 4 - 
IO 
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16 8 - 
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30 
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F 
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0.05 
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0.01 
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V - 
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a 
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8 

IO 
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16 
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30 

4- 
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200100 
H 
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0.02 
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rc 0.001 

Basic filter design equations are combined in convenient form in this single nomograph 

FTR1002 2,500 25MA 

33 

117V A -C I40V^40 -20 
60 CPS I 

5,600 

CD 

2.4 

\\ 
40 

F 

HALF -WAVE 

ANSWER 

0 r3 

20 

G 

H 

0.053 
2,500 

JK 

FIG. I -Solution for half -wave seleni- 
um -rectifier supply using an R -C filter 

unknown to be determined for 
specified filter performance. 
However, design procedure is 
usually to analyze various pos- 
sible filter circuits made up of 
available components. The chart 

B 

A 

8 

10 

E 

CD F 

FULL -WAVE 

ANSWER 

0.015 

G 

0.015 

15 

H J 

FIG. 2 -Full -wave power supply using 
an L -C filter with capacitor input 

provides a means for estimating 
the ripple for various filter cir- 
cuits. 

The chart is applicable only 
where power -line frequency is 
60 cps. To predict the perform - 

375 

80 

B 

A 

5.7 

E 

CD F 

-1,000 
3 

4 2- 
ti 2,000 

6 3- 

g q s 3,000 

IO - 4,000 
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20 10 - 8,000 

-10,000 
30 

w 
J 
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i 
o 

-20,000 
60 30- 

- W 

80 40 r 30,000 á 
N- ' 

-40,000 ¢ 
120 60 - (n 
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- K 

160 80 r 60,000 Ñ 

40 20-' 

100 

200 100 --80,000 
J K 

FULL -WAVE 

ANSWER 

012 

G 

10 

0.022 8 

H JE 

FIG. 3 -Solution for full -wave supply 
using a choke -input filter 

ance of a filter at some other 
frequency, f', the values of 
capacitances and inductances 
should be multiplied by the fac- 
tor f'/G0 before entering these 
values on the chart. 
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Are you headed for trouble with 

your vibrator power supply units? 

*Reg. U. S. Pat. Off. 

Specification of vibrator frequency, voltage and size is no guarantee that 
your power supply unit will do its job right ... permit your mobile radio 
equipment to operate properly. 

To get long, trouble -free performance, the power circuit must be designed 
so that the characteristics of the vibrator are in balance with the trans- 
former and buffer capacitor. 

That kind of designing is a job for experts ... engineers with specialized 
knowledge, skill and experience. 

Experienced manufacturers of mobile communications equipment turn to 
Mallory because they know Mallory has facilities, knowledge and engineer- 
ing skills that are available nowhere else. 

Mallory pioneered practical vibrator development ... produced the first 
commercial vibrator more than 20 years ago. Since that time, Mallory has 
developed and produced many new and improved types of vibrators for 
both civilian and military use. 

Today Mallory is recognized as the leader in the field and more Mallory 
vibrators are used as original equipment in mobile radios than all other 
makes combined. 

You'll save yourself time, trouble and expense in connection with vibrator 
power supply units by calling on Mallory while your plans are in the 
design stage. Write or telephone Mallory today. 

Vibrators and Vibrapack* Power Supplies 

MALLORYP. R. MALLORY a CO..Inc. SERVING INDUSTRY WITH 
Electromechanical Products-Resistors Switches TV Tuners Vibrators 

Electrochemical Products- -CapacitorsRectiflersMercuryDry Batteries 

Metallurgical Products-Contacts Special Metals Welding Materials 

P. R. MALLORY & CO., INC., INDIANAPOLIS 6, INDIANA 
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ELECTRONS AT WORK 

Including INDUSTRIAL CONTROL 

Edited by RONALD K. JURGEN 

Double -Phase -Shift Wide -Deviation F -M Tape Duplicating Equipment 220 
Oscillator 162 Simple Phase -Angle Measurement 

Titanium -Dioxide Rectifiers 164 Technique 228 
Radome Fabrication Techniques 166 Pre -Cured Tape Resistor 236 
Low -Cost Vertical -Scan Transformer.. 168 Low -Frequency Modulator for Receiver 
Simple Millisecond Meter 188 Testing 240 
Multiple -Unit Control System 200 Neon Diode Couples Control Circuit... 248 
Improving Amplifier Response 213 Remote -Control Television Camera.... 252 

Synthetic and Integra ted Mica 260 

Double -Phase -Shift Wide -Deviation F -M Oscillator 

By PHILIP S. WESSELS 
Electronic Scientist 

Federal Communications Commission 
Laboratory Division 

Laurel, Maryland 

HEN AN AMPLIFIER is incor- 
porated in a closed loop it is 

assumed that it will oscillate if 
there exists a frequency where the 
gain is greater than one and the 
phase shift is some integral mul- 
tiple of 27r radians. When the gain 
criteria is satisfied over a broad fre- 
quency range the factor determin- 
ing the frequency of oscillations 
will be the total phase shift around 
the closed loop. If this phase shift 
can be controlled by any one of 
numerous methods, the frequency 
may also be controlled. 

The oscillator described in this 
article may be considered as being 
composed of six phase -shift ele- 
ments. The two grid -plate phase 
shifts are assumed constant and 
each equal to 180 deg, giving the re - 

FIG. I Grid circuit of the oscillator 

quired 360 deg for oscillations to 
develop. The other phase shifts can 
be divided into two groups, variable 
and fixed. 

The fixed phase shifts take place 
in the two tuned -plate circuits and 
may be determined by well-known 

FIG. 2 Modified form of circuit given 
in Fig. 1 

rules, one of which follows. When 
the frequency of the applied voltage 
of a tuned circuit deviates from the 
resonant frequency by an amount 
that is 1/2Q of the resonant fre- 
quency, the gain will be reduced to 
70.7 percent of the maximum gain 
and the phase angle will be changed 
from zero to 45 deg. It will be 
shown that this is just the maxi- 
mum phase shift obtainable in one 
of the variable phase shifters in the 

OTHER DEPARTMENTS 

featured in this issue: 

Page 

Production Techniques...262 

New Products 332 

Plants and People 380 

New Books 392 

Backtalk 412 

1111010111111111111111/11111111/11111111111111111111111111311111111111/1131111111111111 llllll HUI 

FIG. 3-Phase-shif t circle diagram 

grid circuits of each stage. 
Although there are two tuned - 

plate circuits, which doubles the 
total phase shift for one circuit, 
there are also two variable phase 
shifters. The total deviation from 
the center frequency possible in this 
f -m oscillator will be equal to 1/2Q 
of the center frequency. It might be 
mentioned at this point that if a 
circuit were employed which had a 
constant 180 -deg phase shift over 
the entire bandwidth of the oscilla- 
tor, the second set of tubes and 
associated circuits could be elimi- 
nated entirely with no loss in total 
deviation. 

The variable phase -shift ele- 
ments, consisting of R,, L C, and 
the four vacuum tubes have some 
interesting properties that are dis- 
cussed in the following paragraphs. 

The grid circuit, as simplified in 
Fig. 1, has the property of present- 
ing a pure resistance at any fre- 
quency if R' = Rte' = L/C. Each 
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Accurately Tests and Calibrates Omni -Range 

and I LS 

Receiving Equipment 

The Type 2I1 -A Signal Generator was designed by 
Boonton Radio Corporation in cooperation with the CAA 
and leading manufacturers of aircraft navigation and 
lauding receivers. It was designed for specific application 
to the calibration of these receivers to the high accuracy 
characteristics required. The CAA system requiring these 
receivers guides aircraft from one location to another and 
assists in landing under marginal weather conditions. 
The Signal Generator is also useful in testing accurately 
tuned communications receivers. 

SPECIFICATIONS 

FREQUENCY RANGE: 88 to 140 mc. in one Range. Vernier Dial marked 
to 10 Kc. division. Accuracy t 0.25%. 

R. F. OUTPUT: 0.1 to 200,000 microvolts. Output resistance looking into 
output terminals 26.5 ohms. 

AMPLITUDE MODULATION: AM 0-30% and 0-100% with internal or 
external oscillator. Distortion below 5% at 95% modulation. 

INTERNAL AUDIO OSCILLATOR: 400 and 1000 cps. 

MODULATION AMPLIFIER: Uniform response within t 0.1 db 90 to 
150 cps. and 9.5 to 10.5 Kc. within t 0.5 db 30 cps. to 11 Kc. 

PHASE DISTORTION: Up to 60% modulation less than 0.25 degrees at 
30 cps and 10 degrees at 11 Kc. 

SPURIOUS FM: Less than 1 Kc. at 60% FM. 

CRYSTAL CALIBRATING FREQUENCIES: 110.100 ani 114.900 mc. 
0.0035%. Calibrations can be made at these and other frequencies 

by slipping dial vs condenser shaft position. 
PRICE: $1800.00 FOB Boonton, N.J. (Relay Rack not included) 

BOONTO '4ADIO 
BOONTON NJ U.S.A. 

SIGNAL GENERATOR 
Type 211-A 

Frequency Range 88-140 mc. 

Output Frequency Crystal Monitored 

Amplitude Modulation 0-100% 
Modulation Fidelity X0.5 db 

30 cycles to 11 kilocycles 

Negligible Spurious FM 

Glide Slope Test Set Type 212-A 

Frequency Range 329-335 mc. 

The 212-A Glide Slope Test Set when used with the 
211-A Signal Generator provides RF output between 329 
and 335 mc. for testing aircraft landing receivers. Three 
crystal controlled frequencies are provided for I.F. am- 
plifiers of the receiver. 

The 212-A consists of a unity gain radio frequency 
converter (Univerter) which adds 200 mc. to the input 
frequency from the 211-A and a crystal controlled 1.F. 
Signal Generator. 

SPECIFICATIONS 
RF SECTION 

FREQUENCY RANGE: 329 to 335 mcs. 
OUTPUT FREQUENCY: Equals input frequency plus 200,000 mcs. 

0.005%. 
OUTPUT LEVEL: Equal to input t 1db over frequency range. Maximum 

input 0.1 volt (0.05 volt modulated to 100%). 
OUTPUT IMPEDANCE: 53 ohms unbalanced. 
ENVELOPE DISTORTION: Less than 5% for 0.05 volt signal modulated 95%. 

IF SECTION 
OUTPUT FREQUENCIES: 20.700 mc. t 0.0035%; 20.400 mc. t 0.005%; 

21.000 mc. t 0.005%. 
OUTPUT LEVEL: 1 to 100,000 microvolts across 53 ohms unbalanced. 
MODULATION: AM up to 30% using internal or external source. 
PRICE: $875.00 FOB Boonton, N. J. 
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FIG. 4 -Complete circuit diagram of the oscillator 

Chassis view of the oscillator. The 
12AÚ7 used to supply the two balanced 
inputs from a single unbalanced supply 
is inverted and on the bottom of the 

chassis 

branch of the circuit has an im- 
pedance of R + jcùL and R + hoC. 
The parallel impedance of both 
branches is given by 

(R + jwL) (R + 1/jwC) 
(R +jwL) + (R + 1/jwC) 

When R2 - L/C is substituted into 
this, the equation reduces to R. It 
follows that the plate load of the 
previous stage would always see a 
constant resistance R. Since the cir- 
cuit had to be modified as shown in 
Fig. 2 to cancel out the effects of the 
tube input capacitance, the plate 
load does not strictly see a constant 
resistance R. 

Since the maximum deviation is 
proportional to 1/2Q, R, is neces- 
sarily low so that the tuned parallel 

circuit made up of Ls, Rg and G. 
has a very low Q and is thus quite 
broad. 

At the center frequency, the cir- 
cuit is designed so that R, = 
1/(ÙC. The phase shift with respect 
to e,,, in Fig. 1 between parallel - 
branch midpoints and ground is 
+45 and -45 deg respectively. This 
is shown in the circle diagram of 
Fig. 3. Actually, these angles will 
vary from 45 deg as the frequency 
deviates. This may be represented 
by rotating the diameter formed by 
the ends of the vectors e, and eb 

about the center of the circle dia- 
gram. This effect will be ignored 
in this analysis since the shift is 
not great. 

The two tubes in a single phase 
shifter may be regarded as a vector 
adder. The input of the lower and 

/ 

I 

-/-90°- / 

I 

FIG. 5-Operating limits of the oscillator 

upper tube is represented by the 
vectors e, and eb, respectively, of 
Fig. 3. The output current of a vec- 
tor adder will be the vector sum 
of e, and eb, each multiplied by the 
g,, of its respective grid. This is 
true by virtue of the fact that the 
two plates of a single adder are tied 
together. 

If the magnitude of g,,,e, is in- 
creased and that of g,Keb is de- 
creased, there will be a positive 
phase shift resulting in a decrease 
in the operating frequency of the 
oscillator. If the four sets of points 
a and b in Fig. 4 are fed from a 
signal source with a balanced out- 
put correctly phased, the frequency 
will deviate approximately propor- 
tional to its amplitude. 

Figure 5 shows the operating 
limits of this oscillator. The solid 
line represents the phase shift ver- 
sus frequency experienced in the 
two tuned -plate circuits while the 
dotted line represents the maximum 
phase shift possible in the two 
phase shifters. 

Figure 4 shows the circuit dia- 
gram of the model developed by the 
author at the FCC Laboratory. 
Deviations as high as ±5 me with 
a center frequency of 60 me were 
experienced in this experimental 
unit. 

Titanium -Dioxide Rectifiers 
A NEW TYPE of metal -oxide rectifier 
developed by the National Bureau 
of Standards is composed of a layer 
of semiconducting titanium dioxide, 
a sheet of titanium metal and a 
counterelectrode of some other con- 
ducting material. 

Figure 1 shows a laboratory test 
sample of the rectifier. The rectifier 
plate has been processed to show 
the titanium metal (light corner), 
the dioxide coating (center por- 
tion) and the electroplated silver 
counterelectrode (dark corner). 

Two processes have been devised 
to form the oxide layer for the 
rectifiers which withstand reverse 
voltages of about 20 volts per plate 
and have satisfactory properties at 
elevated temperatures. The first 
process involves heating the titan- 
ium metal first in oxygen gas and 
then in hydrogen gas. The second 
and improved version of the first 
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Helipot come to 

for tate largest 
selection of 

multi -turn 
precision 

1)0 tentioineters 

From the world's largest that=tt¢ecturer 
of precision polentiome!ers ...11111( 

advanced engineering! volume production! 
HELIPOT is the organization that originated the 

helical potentiometer-the device that brought to electronic 
engineering new horizons of precise control by its greater 
resolution, higher linearity, mechanical precision, and broad 
range of resistance values. HELIPOTs policy of constantly 
working to anticipate the needs of the industry has led to 
steady advancement it the basic multi -turn principle-and 
today, HELIPOTS are available in the industry's widest selec- 
tion of ranges and designs to meet varying requirements. 

HELIPOT offers you . . 

Advanced Engineering. Through its years of leadership 
HELIPOT has bui t organization unequalled in the in- 
dustry-with trained engineers, specially -designed equip- 
ment, overall facilities to solve tough potentiometer 
problems. 

Volume Production of Special Designs. HELIPOT not only 
welcomes tough potentiometer problems. but also has ex- 
panded facilities to mass-produce special designs to rigid 
specifications-at economical cost! 

Versatile Basic Designs. Most of the basic units shown 
below can he readily adapted tr. special requirements- 
ganged assemblies, servo mountings, single or double shaft 
extensions, taps spot-welded to a sin.* turn of winding 
at virtually any desired point, and many other individual- 
ized features to meet yor-rr partirr:tar needs! 

Illustrated below are typical basic models of Multi -Turn lielipots .. . 

MODEL A: 

A 10 -turn unit, approximately 13/4" diameter 

with 12 to 14 times the resolution of single - 

turn units of same diameter. Very versatile- 
low in price-wide range of applications.* 

MODEL C: 

Similar to Model A, but 3 turns of resistance 

winding instead of 10.* 

MODELS B, D, & E: 

Larger -diameter (3 5/16") designs. B has 15 

turns-D, 25 turns-E, 40 turns, for applications 
requiring extreme ranges of adjustment and 

highest possible resolution.* 

ultra-precisio 

miniature 

rn 

MODELS AM, BM, & al: 
Similar to Mcdels A, B L C in size and per- 

formance but fecture precision ball -bear- 
ings and extra-cdese tolerances throughout. 
Have approximately twice the linearity ac- 

curacy of equivolent standard Helipots- 
are ideal servo units.* 

MODELS Al, AIS, AJSP: 
Tiny multi turn Helipots the diameter of a 

penny, weight 1 oz. Ali' have 18.5" slide 

wire for high resolution (1/6550-50 K 

unit). Ai has threaded bushings, sleeve 

bearings .., . AJS, serve mountings, sleeve 
bearings ... AISP, seirve mountings, ball 
bearings. Many other features.* 

THE HeIIp0ICORPORATION 
SOUTH PASADENA 2, C A L I F O R N II A 

Field Office,: Boston (CO. 7.1961), New York (Rockville Center 6.1014), Philadelphia (C011in swood 
5.3515), Rochester (CU. 7640), Schenectady (DE. 2319), Cleveland (PR. 1552), Detroit (TO. 83133), Chicago 
(PA. 5.11701, St. fouis (SW. 5584), los Angeles (RY. 1-8345), Seattle (FR. 7515), Da las (ST. 333Th, 

Ft. Myers, Flo. (FO. 1269-M). In Canada: Cossor, Ltd. Toronto (PR. 1226) and Halifcx (4-6488). 
Export Agents: Frothom Co., New York City 18, (BR. 9.1296). 

*see 
Yáor 

rest 

or W U' e 
for 

comP 
iepol Repre- 

sent 

direct! details_ 

www.americanradiohistory.com



FIG. l-Laboratory test sample of the 
titanium -dioxide rectifier. The plate is 
made of lit -inch squares of commercial 

titanium metal sheet 0.020 -inch thick 

consists in heating the titanium 
metal in steam at elevated temper- 
atures. This process produces the 

semiconducting oxide layer on the 
metallic titanium in one step. 

The most satisfactory films are 
formed by heating similar titanium 
plates in steam at 600 C for about 
three hours. The counterelectrodes 
are then electroplated in the same 
manner to form a finished unit. 

Electron Flow 

The rectifiers bear a physical 
resemblance to the copper -oxide 
type, but the direction of easy flow 
of current is opposite in the two 
types. In the titanium -dioxide rec- 
tifier, the electrons flow from the 
titanium base metal to thé counter - 
electrode. The conduction in the 
metal oxides is also different. In 
cuprous oxide the charge carriers 
are holes or electron vacancies in 
the lattice while in titanium dioxide 
the charge carriers are free elec- 
trons. 

Radome Fabrication Techniques 

FABRICATION OF RADOMES, the 
optically -opaque, electrically -trans- 
parent blisters that cover airborne - 
radar antennas permitting rapid 
rotation of the dishes while preserv- 
ing the plane's aerodynamic char- 
acteristics, has become an interest- 
ing and unique technology. 

Outstanding achievement of the 
art are the radomes on the navy's 
flying combat -information -center, a 
modified Lockheed Constellation. 
Both upper and lower domes are 
built in sections of glass -honeycomb 
construction. The upper dome 
measures 8 -feet high by 4 -feet wide 

Lay-up of impregnated cloth. The brush is used to aid in smoothing out the cloth 
and removing air bubbles 

by 12 -feet long. The lower dome 
measures 4 -feet deep by 8 -feet wide 
by 12 -feet long. 

The oldest type of radome con- 
struction, and one still used for 
most smaller domes, is the solid 
glass -laminate. Layers of glass 
cloth from 3 to 15 mils in thickness 
are cut in segments providing a 
plane development of the three-di- 
mensional surface of the dome. 
These segments are impregnated 
with polyethal resins. The seg- 
ments are laid in a female mold of 
the radome and the entire mold is 
evacuated. The radome is then fixed 
in shape by curing at 250 F. Solid 
glass -laminate construction has the 
disadvantage of being heavy. 

Sandwich Construction 

Light weight is combined with 
strength in the glass -honeycomb 
sandwich -type of radome construc- 
tion. Here glass cloth having a 
hexagonal honeycomb weave is im- 
pregnated with resin and the 
radome is constructed as in the case 
of the solid laminate. Inner and 
outer skins of glass cloth are pro- 
vided for smoothness. 

For fabrication of radomes to ex- 
acting tolerance, a glass -matte con- 
struction is used. Glass matte con- 
sists of chopped -up glass fibres. 
This material is resin -impregnated 
and formed between matched male 
and female molds. This type of 
construction is light in weight and 
can be worked to closer tolerance. 

10 mils, than the honeycomb 
sandwich. 

Foam Sandwich 

A peculiar problem arises in 
radome manufacture when specifi- 
cations call for a dome to be built to 
exacting tolerance and with taper- 
ing walls to provide proper electri- 
cal characteristics for the radar 
antenna. This is especially neces- 
sary in the case of airborne fire - 
control radar. The technique used 
here is called the foam sandwich. 
Matched male and female molds are 
used as well as preformed inner and 
outer skins of glass cloth. An alkyd 
foaming -resin, isocynate foam, is 
allowed to foam up between the 
inner and outer skins. The foam 
sandwich dome not only can be built 
to exact tolerance using tapered 
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Purchasing 

Agents 

like 
TAYLOR LAM ATE D---PLAfflg 

because... 

In the 
television 
industry... 

Extremely good electrical properties com- 
bined with low moisture -absorption 
qualities make Taylor Laminated Plastics 
ideal for parts in fly -back transformers, 
deflection yokes and many others. How 
can these basic materials serve you? 

"This is Taylor Fibre Co." is a 
24 page booklet that literally 
brings the entire Taylor organiza- 
tion to yourfingertips. It describes 
how the many Taylor Laminated 
Plastics are made, how and 
where they're used, and more 
important, how you can use these 
basic materials to make your prod- 
uct better ... at lower cost! Write 
today for a copy of Booklet E9. 

VULCANIZED FIBRE TAYLOR INSULATION 

... they make purchasing problems easier to 
solve. Taylor Phenol, Melamine and Silicone 
Laminates are uniformly dependable materials 
that are made to rigidly -held specifications. 
Design and production men like them. 

... they are priced right, and are made in an 
almost limitless range of forms, weights, grades 
and sizes. 

... they are nearly always available from stock, 
or on short delivery. When you buy Taylor 
Laminated Plastics you are assured of getting the 
right materials when needed. 

... the completeness of the Taylor line makes it 
possible for the purchasing agent to buy many 
items from one supplier with the obvious 
advantages. 

Make it a point to get in touch with a Taylor 
sales engineer when you need laminated plastics. 
Drop us a line today to get the facts on these 
versatile Taylor materials ... including Taylor 
Vulcanized Fibre and Taylor Insulation. 

TAYLOR FIBRE CO. 
N O R R I S T O W N, PA. LA VERNE, C A L I F. 

PHENOL, SILICONE & MELAMINE LAMINATES FABRICATED PARTS 

ELECTRONICS - September, 1952 167 

www.americanradiohistory.com



high heat resistance... 

low loss... 
Designed for extreme heat conditions, 

such as are encountered in modern 

aircraft, Teflon dielectric performs 
satisfactorily in temperatures as high 

as 500° F. Use of Teflon as dielectric 
in RF cables is an outstanding achiev- 

ment of the skilled research team at 

Amphenol. 
In addition to the important feature 

of high heat resistance, Teflon has 

electrical characteristics which ex- 

ceed those of Polyethylene. Teflon is 

the one satisfactory cable for use, not 

only in aircraft, jet engines or guided 
missiles, but in covered electronic 
equipment or any application where 
temperatures might run over 185° F. 

TEFLON 
POLYTETRAFLUOROETHYLE N E 

for insulation in 

cables & connectors 
Expert engineering, highest quality materials 
and stringent continuous inspection make 
Amphenol cables the very best that can be had 
anywhere! Uniform quality and maximum per- 
formance from every foot of Amphenol cable 
is assured by constant checking and testing. 
Every shipment of cable is accompanied by a 
notarized affidavit certifying the guaranteed 
construction of the cable. 

Amphenol also 
manufactures a com- 
prehensive line of RF 
Connectors with Teflon 
inserts for high voltage 
or extreme heat appli- 
cations. 

Write for this free 
literature describing 
Amphenol Teflon cable. 
Address Dept. 13D 

ELECTRONS AT WORK (continued) 

walls but is the lightest of all 
radomes. Most large radomes are of 
the sandwich type, generally con- 
structed in sections and spliced or 
bolted together. 

Recently, the Navy has devised a 
means for patching radomes. The 
domes are frequently damaged 
either through careless handling or 
by impact of small stones during 
landing. All major overhaul and 
repair activities are now equipped 
to patch large radomes. In this 
process, plaster molds are first made 
to preserve the shape of the dam- 
aged radome. The damaged por- 
tions are then cut away and re- 
placed by material similar to that of 
the original dome. The ?ësin-im- 
pregnated glass cloth or honeycomb 
is then cured and the dome is 
painted and restored to service.- 
J.M.C. 

Low -Cost Vertical -Scan 
Transformer 

By SEYMOUR CURER* 
Chief Engineer 

Gene Radio and Television Corp. 
Jersey City, New Jersey 

THIS PAPER describes the opera- 
tion and design of a low-cost 

vertical sweep circuit. The r -f type 
blocking -oscillator transformer de- 
scribed affords all the advantages 
of the iron -core blocking -oscillator 
transformer, as well as additional 
advantages. 

A simple schematic is shown in 
Fig. 1 to aid in detailing the func- 
tions of the vertical blocking oscil- 
lator in a television receiver. When 
the circuit is energized, the abrupt 
change in plate current which oc- 
curs induces high -frequency voltage 
into the grid circuit. Since the grid 
winding is self -resonant and is very 
tightly coupled to the plate wind- 
ing, the oscillations build up very 
rapidly. The flow of grid current 
rapidly charges C5 far beyond cut- 
off. At the same time, the large 
flow of plate current rapidly dis- 
charges C, thus reducing the instan- 
taneous plate voltage. 

With the plate voltage greatly re- 
duced and with the relatively fixed 
high grid bias, developed when the 
plate voltage was much higher, the 

Work done by the author while in the 
employ of CBS Columbia, Inc. 

AMERICAN PHENOLIC CORPORATION 
1830 SOUTH 54TH AVENUE CHICAGO 50, ILLINOIS 
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NEED RUGGED, FAST STABILIZATION ? 

The new versati:e Honeywell Cageable 
Vertical Gyro opens up some pretty ex- 

citing possibilities. 
Its light weigh and ruggedness make 

it _deal for application in airborne tacar 
search equipment. Held steady in its 
ve_:ical reference, the radar screen plat- 
form scans a given area without straying, 
des_te maneuvering. should any violent 

maneuvers be necessary it can be caged 
in from one to four seconds-and later un - 
caged in as little as three seconds! 

As an autopilot component in fghters, 
:eats have showr that this amazing g, ro 
ies increase accuracy of gun anc roccet 
fir= And soon it will be stabilizing 
guided missiles in flight. 

This versatile gyro is but one of many 
produced by Honeywell -a leading 
specialist _n this important field. 

The Cageable Vertical Gyro and 
otter members of tk. Honeywell gyro 
"family," including xher vertical, rate, 
and the extremely sensitive Hermetic 
Integrating Gyros, are available to mann- 
facurers who require precision gyro per- 
formance. 

A letter addressed to Dept. 401 (E), 
Honeywell Aero Division, Minneapolis 
13 Minnesota, will ring you full facts 

about our gyro line. 

Ionevwel 
tl Ciitimaurcat, Gete64- 
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Reducing noise in radar... 

Measuring the noise figure of an experimental travel- 
ing -wave tube are Dr. A. V. Haeff (right) head of the 
Electron Tube Laboratories at Hughes, and Dr. Dean 
Watkins (left) one of his co-workers. 
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In the operation of a radar system, the amount 
of energy reflected from small targets is 

very minute. The over-all sensitivity and 
range of radar depend equally upon effec- 
tively generating and transmitting consid- 
erable power at microwave frequencies- 
and upon effectively receiving and ampli- 
fying very weak echo signals. 

An important limitation in receiver sensi- 
tivity is imposed by noise that is created 
within the receiving tubes-and caused by 
random motion of electrons. Because the 
reduction of tube noise could make avail- 
able improved techniques to the designer 
of many types of microwave systems, a 

project is under way at Hughes Research 
and Development Laboratories to expand 
our understanding of noise phenomena at 
high frequencies. 

Studies in tube noise are being made with 
the newly developed traveling -wave tube, 

shown on this page in actual size. This tube 
has the unique ability to amplify micro- 
wave signals over a wide frequency range, 
but its excessive noise has hitherto pre- 
vented its extensive use. Methods of re- 

ducing noise in the traveling -wave tube 
are being devised and tested at Hughes, 
and the recently obtained noise figure of 
13 decibels at a frequency of io,000 mega- 
cycles is proving of considerable interest 
to systems designers. 

Positions for engineers and physicists are 
'available in the Research and Development 
Laboratories. If you would like to learn 
more about these positions, and are not 
now engaged in an urgent military proj- 
ect, write to: 

Hughes Research and Development Laboratories 

Engineering Personnel Department 

Los Angeles County 

Culver City, California 
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Stable as 

DC VOLT 

DC MILLIVOLTS 

AC VOLTS 

AC MILLIVOLTS 

OHM 

MEGOHMS 

STANDARD CEL 

DC AMPLIFIER 

tS 
«en A parwr;fA. 

THE MODEL "R" VOLTMETER 

The Model "R" is primarily intended for the 
precise measurement of DC potentials, pro- 
viding DC voltage ranges frcm one volt full 
scale to 1,000 volts full scale; however, to 
allow the instrument its greatest possible 
utility, the following auxiliary functions 
have been included in its design: 

Dcstended DC Voltage Ranges: Bucks out 
99% of measured voltage and indicates 
1% of measured voltage full scale. 

Dr. Millivolt Ranges: One millivolt full 
scale to 1,000 millivolts full scale. 

AC Volt and Millivolt Ranges: One Milli- 
volt full scale to 1,000 voults full scale. 

Self -Contained Standard Cell: For instant 
check of voltmeter calibration. 
Ohms Ranges: Times one to times 106. 

Distended Ohms Ranges: Reads bottom 
half of ohms scale full scale. 

DC Amplifier: Will drive a one ma re- 
corder, has gain of 200, and frequency 
range of zero to 100 kc. 

1 SIES 

Resistor* 
VOLTMETER 

*This statement re- 
fers to he fact that 
precision wire -wound 
resistors are used roi 
all attenua?ors anc 
ronge resistances, ant'. 
that the DC Amplifie. 
is a highly degen 
era -ive system em 
ploying wiewou1C 
resistors for the bete 
network. It has bee, 
found that changea 
in gain with worm -up 
are in the order of 
.1 of 1% and are 
primarily due to the 
temperature coef 
ficient of the resistors 
in the be -a network 

SOUTHWESTERN INDUSTRIAL ELECTRONICS CO 

I ELECTRONS AT WORK (continucdI 

E 

FIG. 1 -Simplified schematic of the ver- 
tical blocking oscillator 

oscillator ceases and decays ex- 
potientially to zero. After a period 
determined by R,C,, the grid bias 
ascends from cutoff, the oscillations 
build up and the cycle of events re- 
peats. 

It was mentioned that during the 
oscillatory phase, the voltage across 
C, decreases rapidly to a very low 

value. In the next phase, when the 
tube is cut off, C, commences to 
charge through R. toward Ebb. thus 
producing a sweep voltage. This is 
illustrated in Fig. 2 and 3. 

Design Concepts 

An important design concept is 
the connection between the rated 
tube current and the required sweep 
voltage. It will be shown that the 
constants of the blocking -oscillator 
transformer do not appear in this 
relationship. 

The total charge withdrawn from 
the capacitor C, during oscillation is 

-AQ, = 
7, 

ibdt, but 
T - ó 

ib=C. 
de 

Ee - Es/2 
therefore -3,Q. = C.des 

Ee + Es/2 

=- 
where S and T are defined in Fig. 3. 

The conservation of charge ap- 
plies to any cycle. The change in 
charge over one cycle may be 
equated to zero, or since the charge 
added is 

O Q. = Ib(T - ó) 

then lb = 
C.E. 

f....epC.E, 

The equation for I,, does not con- 
tain any of the transformer con- 
stants directly but does contain the 
sweep frequency and the sweep 
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Tight "specs" 

on small, 

fragile parts 

are quickly and completely checked on a 

KODAK CONTOUR PROJECTOR 

Whether you're checking this tiny radio tube grid or a big, intri- 
cate commutator a foot in diameter, a Kodak Contour Projector 
keeps on paying its way in your inspection department. 

The new Model 2A is seen here being used to measure spot 
samples of parts far too delicate for any but the optical method 
of gaging. 

Newly designed vertical and horizontal measuring attachments 
let you apply precision micrometry to otherwise inaccessible 
dimensions that would be distorted by mechanical contact. 

Moments later, you might want even more precise measure- 
ments on a bulky part that needs the full eight inches of clearance 
between lens and object plane. With the Kodak Contour Pro- 

jector, you get this large working space for any of six magnifica- 

tions you can dial. 

If you need optical gaging for rapid routine inspection rather 
than for measurements, the stripped -down Model 3 is your choice. 
A fixture designed for maximum efficiency in handling your par- 
ticular part goes on the stage. Over the screen goes a chart -gage 
keyed to the fixture and carrying all tolerances. Even an inexperi- 
enced operator can either pass a part or see at once which of many 

dimensions are off and by how much. To inspect an entirely dif- 

ferent kind of part means only slipping in a different fixture with 

its corresponding chart -gage. 

In your area there's an engineer with wide experience in both 

aspects of optical gaging technique. It will cost you nothing to 

discuss with him the details pertinent to your own particular 
requirements. To get in touch with him, write Eastman Kodak 
Company, Industrial Optical Sales Division, Rochester 4, N. Y. 

the KODAK CONTOUR PROJECTOR 
A new sound movie shows how to simplíify complex inspection prob- 
lems. We'll tell you how to get it for a showing. 
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PRECISION RESISTORS 

CHECK THESE FEATURES 

specify 

LOW -EXPANSION WINDING FORMS 

(non -hygroscopic) prevent distorted 
windings, breaking of seal, breakdown 
of dielectric. 

HIGH -STABILITY RESISTANCE WIRES 

-pure, carefully selected, pretested 
alloys. 

PRECISION WINDING 

-uniformly wound, mechanically tied 
under scientifically controlled conditions. 

NON -CORROSIVE, ANCHORED TERMINALS 

-strong, tin -dipped copper terminals, 
securely and permanently attached to 
winding form. 

HERMETIC SEALING 

A special process, employing chemically 
inert compounds, seals winding against 
destructive effects of salts, moisture, 
and atmospheric conditions. 

PRETESTED FOR ACCURACY 

-quality assured by temperature cy- 
cling, salt water immersion, humidity, 
and overload tests. 

JAN R-93 or MIL R93A SPECS. 

If finding reliable, lightweight, precision wire wound 
resistors is your problem, investigate the I -T -E product. 
I -T -E precision resistors have been developed by 
experts to meet the exacting requirements of the 
electronics industry. 

Simple basic design, engineering skill, extensive produc- 
tion facilities, and close quality control are all combined 
to give you lightweight resistors that far exceed require- 
ments of JAN R-93 or MIL R93A specifications. You 
get quality-close tolerance in every unit-in any 
quantity you need. 

RATINGS: 

I -T -E precision wire wound resistors can be supplied in 
quantity all the way from 0.01 ohms to 10 megohms- 
0.125 to 5 watts. Standard tolerances ± 1 %. Available 
in specified tolerances down to ±0.05%. Ideal for all 
JAN "A" and "B" as well as MIL applications. 

FOR DETAILED INFORMATION-Get in touch with your nearest 
I -T -E representative or write direct to: 

I -T -E RESISTOR DIVISION 

1924 Hamilton Street 

Philadelphia 30, Penna. 

I -T -E CIRCUIT BREAKER COMPANY RESISTOR DIVISION PHILADELPHIA 30, PA. 
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SILICONE RUBBER COATED 
FIBERGLAS TUBING 

BH1 151 
ELECTRICAL INSULATION 

... permanently flexible for Class H temperatures 

hH Non -Fra 

Will your present high temperature 

insulation meet these tests? Can it be 

twisted and bent to withstand opera- 

tional and assembly stresses - without 

cracking, crazing or loss of dielectric 

strength, or flexibility? Will it remain 

unchanged after continuous operation 

from -90°F. to 400°F. . . . or 15 

minutes at 600°F., 4 hours at 500°F., 

96 hours at 450°F.? 

BH "1151" will! Its remarkable flex- 

ibility and dielectric strength is built 

into its base materials. BH "1151" com- 

bines two great inorganic materials - 
Fiberglas and Silicone Rubber. The 
-esult is electrical tubing and sleeving 

with remarkable long life - with flex- 

ibility for the life of the insulation. 

BH "1151" will not support fungus 

growth - offers excellent chemical 
resistance. Meets all applicable Class H 
NEMA specifications. 

Available in colors, for circuit tracing 
and coding in economical continuous 

coils, 36 inch lengths, or in short pieces 

cut to individual specifications. Made in 

Grades H -A-1, H -B-1, H -C-1 and 
H -C-2, rated up to 7,000 volts. For com- 

plete facts on superior BH "1151" 
write for data sheets and samples today. 

Address Dept. E-9 

Bentley, Harris Manufacturing Co. 
Conshohocken, Pa. 

ng Fiberglas Flees -Inc,: are made by an exclusive Bentley. Harris process (U. S. Pat. No. 2393530). "Fiberglas" is Reg. TM of Owens-Corning Fiberglas Corp. 
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ELECTRONS AT WORK (continued) 

* meeting JAN 
specifications * 

and Air force photos 
released by De 

otPcml Army, Navy 

* 
still maintaining 
full service on non- 
defense orders with 
ON -TIME deliveries 

HUNDREDS 

OF STYLES, 

SIZES and 

COMBINA- 
TIONS... 

you con get 
DRAKE 

precision -made 
SOCKET & JEWEL 
LIGHT ASSEMBLIES 
for every use-usually 

at a saving! 

.. are already available 
in the DRAKE line. 
It's usually easy to 

select from them the exact unit to fit your require- 
ment best. But should your application need a special 
design, DRAKE can develop a unit especially for 
you .. just as we have done countless times for our cus- 
tomers during more than 20 years of specialization. 

* Why not write on your com- 
pany letterhead for sam- 

ples and full data - 
now? No ob:igation. 

DRAKE 
MANUFACTURING COMPANY 

1711 WEST HUBBARD ST. CHICAGO 22, ILL. 

1 SOCKET & JEWEL LIGHT ASSEMBLIES 

capacitance. Since these are gen- 
erally constants, the charging cur- 
rent I,, is directly proportional to 
the peak to peak sweep voltage E,. 

If a linear retrace is assumed and 
on this basis the tube rating is de- 
termined, during oscillation the dis- 
charge current flowing through the 
tube is 

C.E. T C,E, 
S -( S T 

60, T = 1 sec, 

C.= 0.05 X 10-6f, E. = 60v 

therefore ie=0.05X1 X60 
X 60 

/60 = 10.8 ma 
(approximate rating for 6SN7 or 12AU7) 

This shows that even though the 
power requirement is negligible, the 
tube should be capable of delivering 
about 10 ma during oscillation. 

It has been shown that the trans- 
former constants do not enter ex- 
plicitly in determining the sweep 
voltage. However, the efficiency of 
the oscillator as measured by the 
ratio E,/2E, is related to the trans- 
former constants. It is well known 
that conventional transformers are 
designed to have near unity coeffi- 
cient of coupling, an optimum turns 
ratio (about 2 to 1) and a high 
winding inductance. 

The difference between a more 
efficient (low Eb) and a less efficient 
(high E,) transformer design is 
found in the shape of the retrace. 
The more efficient oscillator builds 
up to saturation more rapidly than 
the less efficient one and, in a given 
time will discharge capacitor C. to 
a lower value, resulting in a lower 
Eb. 

One might speculate that a 
cheaper transformer than the con- 

e 

OSCILLATION 

FIG. 2 Oscillatory phase voltage 
waveforms 
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C -D MINIATURIZED CAPACITORS 

et, 

Tiny hut tough ! The smaller capacitors become, the greater the premium on trust- 
worthiness. Cornell-Dubilier has a dependable miniaturized capacitor for practically 
every known application. Typical are the High Temperature Tubulars, Metallized 
Paper Tubulars, Midget Micas, Disc and Tubular Ceramics. For the complete catalog 
write to: Dept. K-92 Cornell-Dubilier Electric Corp., General Offices, So. Plainfield, N. J. 

CORNELL - DUBILIER 
world's largest manufacturers of capacitors 

ANTENNAS ROTATORS CAPACITORS 

4:1:5 
VIBRATORS CONVERTERS 

SOUTH PLAINFIELD. N. J. NEW BEDFORD, WORCESTER AND CAMBRIDGE, MASS. PROVIDENCE, R. I. INDIANAPOLIS, IND. FUQUAY SPRINGS, N. C. SUBSIDIARY, THE RADIANT CORP., CLEVELAND, O. 
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keeping communications ON THE BEAM 

FREQUENCY & MODULATION IVONI1OR 

the K 
FD -12 

Monitors any four requencie. anywhere between 25 etc and 
1-5 mc, check mg bot. fregeercy deviaticn ,.d amount of 
modulation. Keeps th. "berm on allocate..; guaran.ees 
mare solid coverage, tool 

JK STABILIZED 
H-7 CRYSTAL 

CRYSTALS FOR THE CRITICAL 
The H-7 crystal is in common use with two 
way police radio systems. Frequency range: 3 
tom mc. Water and dust -proof, it is pressure 
moc.nted, has stainless steel electrodes. Just 
one of many JK crystals made to serve EVERY 
crystal need! 

la u split se.:crd ycur police station and the farthest cruising prowl 
car can resper.rl a one man! Such "safety at your doorstep" is 

ro:eible only tLrouch compactly efficient two-way radio. JK crystals 
end monitors cre it constant use to keep police radio frequencies 
rel cbly ' on tie beam." 

THE JAMES KNIGHTS COMPANY 
SANDWICH 3, ILLINOIS 

178 September, 1952 - ELECTRON ICS 

www.americanradiohistory.com



v 

The Glenn L. Martin Company leads the way to... 

Mae-MU/jog, 
Doe& StWietel 

...FOR THE AIRCRAFT INDUSTRY WITH NEW 

TINNERMAN ELECTRICAL HARNESS CLAMP! 

The new TINNERMAN Electrical Harness Clamp "takes 
off" on really big -money savings for the Glenn L. Martin 
Company, builder of the famous Martin Bombers. Air- 
craft designers and engineers at Martin found that in 
a quantity such as 1000 planes, a savings of $270,000 
could be made ... or 18 cents per clamp over former 
methods for 1500 clamp installations in the new 
Martin P5M-1 Marlin! Think of this tremendous savings 
in terms of the thousands of aircraft on order for 
building America's defenses-and you see how "multi- 
million -dollar savings" can be made for conversion into 
even greater production! 

Tinnerman engineering reports this significant savings 

story to all American industry as another example of 
Tinnerman teamwork! For better fastening analysis 
and engineering know-how... for significant production 
savings no matter what your fastening problem, turn 
to TINNERMAN! There's a Tinnerman representative in 
your area to give you competent help ... he'll be happy 
to supply details for a FASTENING ANALYSIS of your 
product. Meantime, write for your copy of SPEED NUT 
"Savings Stories": TINNERMAN PRODUCTS, INC., Dept. 12, 
Box 6688, Cleveland 1, Ohio. In Canada: Dominion 
Fasteners, Ltd., Hamilton. In Great Britain: Simmonds 
Aerocessories, Ltd., Treforest, Wales. In France: Aero- 
cessoires Simmonds, S. A.-7 rue Henri Barbusse. 
Levallois (Seine) France. 

Whatever you build-from Aircraft to Clothes Dryers-Think first of Tinnerman for better fastening Engineering! 

SPEED NUT WAY: Inset 
shows how T-shaped 
tongue locks in place. Can't 
unlatch unless pressure is 

applied in diagonal direction 
and tongue is aligned with 
slot opening. Can be pre - 
assembled to wire bundle 
before fastening to structure. 
Opens and closes by hand, 
no tools required. 
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THE RELAY 

DATA 

YOU NEED... 

at your Fiqert49sI 
This famous 640 -page Struthers -Dunn RELAY ENGI- 

NEERING HANDBOOK answers your questions about relays 
-explains fundamental types-tells what types to use 
for specific applications-serves as a comprehensive guide 
to relay circuits, relay selection, application, use and 
maintenance. Contains over 1100 illustrations. Limp 
bound in convenient pocket size. Price $3 per copy. 

STRUTH FRS 

-DUNN 
POWER SPECIAL-PURPOSE SMALL 

SEQUENCE « LATCH SENSITIVE 

TIMERS INSTRUMENT -CONTROLLED 

STRUTHERS-DUNN, Ilnc., 150 N. 13th St., Philadelphia 7, Pa. 
BALTIMORE BOSTON BUFFALO CHARLOTTE CHICAGO CINCINNATI 

CLEVELAND DALLAS DETROIT KANSAS CITY LOS ANGELES 

MINNEAPOLIS MONTREAL NEW ORLEANS NEW YORK PITTSBURGH 

ST. LOUIS SAN FRANCISCO SEATTLE SYRACUSE TORONTO 

ELECTRONS AT WORK (continued) 
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FIG. 3-Sweep voltage waveforms 

ventional blocking -oscillator type 
can be developed for one -mc opera- 
tion. Several problems are raised 
by operating at this high fre- 
quency : oscillator harmonics in- 
jected into the sound i -f, oscillator 
harmonics injected into the video 
i -f and oscillator frequency injected 
into local broadcast receivers. 

The first of these problems is 
completely solved by proper dress- 
ing and separation of the oscillator 
tank circuit from the first video i -f 
tank circuit. The strength of har- 
monics at r -f carrier frequency is 
negligible so that placement with 
respect to the antenna is uncritical. 

The sound i -f in an intercarrier 
set is in the region of a much lower 
and stronger harmonic of the oscil- 
lator tank. The best solution to this 
problem is to choose the tank fre- 
quency so that no integral harmonic 
occurs near 4.5 mc. The third prob- 
lem is solved only by making the 
tank frequency above the broadcast 
band. 

Apparently, the choice of fre- 
quency is limited to 1.9 mc. This 
frequency is above the broadcast 
band and has harmonics at 3.8 mc 
and 5.7 me which are out of the 
pass band at 4.5 mc. The first sig- 

(I) NO.38 AWG 

li 
SINGLE CELANESE 
WRAP OVER 

DOUBLE LIQUID 
NYLON WRAP 

Y (2) 0.218 CAM 

(3)41/79 GEARS 
2 CROSSOVERS 
PER TURN 

(4) PLATE WINDING 
78 TURNS 
GRID WINDING 
190 TURNS 
400VH 
TOTAL TURNS 268 

(5) COUPLING 
70 TO 80 
PERCENT 

FIG. 4-The r -f blocking oscillator 
transformer 
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- electrical insulation headquarters 

mitthell -rand 
features 
electrical 
insulating 
tapes 

BI -SEAL INSULATION CHARACTERISTICS 

Electrical Properties 
Dielectric strength 1000 volts mil avg. 
Power factor 60 cycles 0.0006 

1000 cycles.. 0.0006 
106 cycles ..0.0004 

Dielectric constant 60 cycles.... 2.32 
1000 cycles... 2.34 

106 cycles... 2.13 
Physical and Chemical Properties 

Resistance to: 
Ozone Excellent 
Oxygen Excellent 
Acids Excellent 
Alkalies Excellent 
Moisture vapor transmission Negligible 
Castor Oil Good 
Commercial Hydraulic Fluids Excellent 
Aging 9ualities Excellent 
Operating temperature 197°F to -670F 
Application temperatures 150°F to -67°F 

SELF -BONDING 

MOISTURE 

RESISTANT 

UNAFFECTED BY 

LOW TEMPERATURES 

HI -DIELECTRIC 

STRENGTH 

SUPERIOR AGING 

EXCELLENT 

CONFORMABILITY 

CORROSION -CHEMICAL 

OIL RESISTANT 

BI -SEAL 
self -bonding Polyethylene, for resistance 

to corrosion and chemicals. 

BI-PRENE 
self -affixing Neoprene, for resistance to 

oils and chemicals. 

111-PRENE INSULATION CHARACTERISTICS 

Physical Tests on Press Cured Slobs 10./310°F 
Tensile 
Elongation 400 
200% Modulus 1030 p.s.i. 
Ozone 6 hours to cut 

Physical Properties on Aging 
80°C Oxygen Bomb for 14 days 
67.4% of original elongation 
62.6% of original Tensile 

Air Bomb at 26°F for 30 Days at 80 p.s.I. 
160% of original elongation 

66% of original Tensile 
Oil Resistance 

A.S.T.M. Reference fluid number one -11.7/, 
maximum swell in 24 hrs. A.S.T.M. Refer- 
ence fluid number two -69.7% maximum 
swell In 24 hrs. 18 hr. exposure in oil at 
121°C -Tensile decreased 4.5%. Elongation 
Increased 70%. 

1980 p.s.i. 

Here are two multi -purpose electrical insulating tapes for wire or cable splicing ... the self -bonding BI -SEAL and 
the self -affixing (air -curing) BI-PRENE ... to meet the strictest requirements for unusual as well as ordinary cable 
splice applications for the smallest wire or the largest cable ... wherever tape can be used for splicing. 

The outstanding characteristics and excellent electrical insulation properties, plus the feature that once applied B1 -SEAL 

and BI-PRENE tapes fuse into a solid mass, impossible to unwrap or delaminate, enables these products to offer com- 
plete and lasting protection against moisture, acids, alkalies, oils, chemicals, sunlight, corrosion, fungus, ozone, etc. 

Electrical 
Insulation 
Headquarters 

tarr s+ a,,r s-Peir^4 n detailed rtrttrt 
wrairamw 

MITCHELL -RAND INSULATION COMPANY, INC. 
31 MURRAY STREET COrtlendt 7-9264 NEW YORK 7, N. Y. 

A PARTIAL LIST OF M -R PRODUCTS: FIBERGLAS VARNISHED TUBING, TAPE AND CLOTH 
INSULATING PAPERS AND TWINES CABLE FILLING AND POTHEAD COMPOUNDS FRICTION 
TAPE AND SPLICE TRANSFORMER COMPOUNDS FIBERGLAS SATURATED SLEEVING ASBESTOS 
SLEEVING AND TAPE VARNISHED CAMBRIC CLOTH AND TAPE MICA PLATE, TAPE, PAPER, CLOTH, 
TUBING FIBERGLAS BRAIDED SLEEVING COTTON TAPES, WEBBINGS AND SLEEVINGS IMPREG- 
NATED VARNISH TUBING INSULATING VARNISHES OF ALL TYPES EXTRUDED PLASTIC TUBING 
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FOR RADIO 

TV 

AND 

SOLDERING THAT LASTS... 

USE... 

For any soldering job that demands freedom from corrosion and conductive flux 

residue ... for ease of working and unequalled consistency ... there is nothing better 

than Federated Rosin Core Solder. 

Each Rosin Core Solder composition ... there is a variety for different purposes 

... is a tin and lead alloy with a rosin flux that is effective but not corrosive. Because 

the rosin residue is chemically inactive, current leakage at radio and television 

frequencies is prevented. 

Federated Rosin Core Solder is a quality product that is unsurpassed for the 

permanence of the bond it produces ... for the consistently easier soldering job it 

does! Look for it in 1, 5, 20, 25, and 50 -pound sizes on the familiar orange and 

black metal spool. Listed by Underwriters' Laboratories Inc. 

qeataza 71elee4 veiarc 
edetaliee 

vIele» 14e 

'ten ettous- 
!e.4 CD 

AMERICAN SMELTING AND REFINING COMPANY 120 BROADWAY, NEW YORK 5, N. Y. 
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SCINFLEX 
ASSURES YOU THE 

LOWEST VOLTAGE DROP 
IN THE INDUSTRY! 

When operating conditions demand an 
electrical connector that will stand up 
under the most rugged requirements, 
always choose Bendix Scinflex Electrical 
Connectors. The insert material, an ex- 
clusive Bendix development, is one of 
our contributions to the electrical con- 
nector industry. The dielectric strength 
remains well above requirements within 
the temperature range of -67°F to 
+275°F. It makes possible a design in- 
creasing resistance to flashover and 
creepage. It withstands maximum con- 
ditions of current and voltage without 
breakdown. But that is only part of the 
story. It's also the reason why they are 
vibration -proof and moisture -proof. So, 
naturally, it pays to specify Bendix 
Scinflex Connectors and get this extra 
protection. Our sales department will 
be glad to furnish complete information 
on request. 

Moisture -Proof Radio Quiet Single Piece Inserts 
Vibration -Proof Light Weight High Insulation Resistance 

High Resistance to Fuels and Oils Fungus Resistant 
Easy Assembly and Disassembly Fewer Parts than 
any other Connector No additional solder required. 

BENDIX 
SCI N FLEX 

ELECTRICAL 

CONNECTORS 

dhe 'nest 

ELECTRICAL 

CONNECTOR 

SCINTILLA MAGNETO DIVISION of 
SIDNEY, NEW YORK NRIMM 

AVIATION CORPORATION 

Export Sales: Bondie International Division, 12 Filth Avenue, New York 11, N. Y. 

FACTORY BRANCH OFFICES 118 E. Providencia Ave., Burbank, Calif. Stephenson 
Bldg., 6560 Cass Ave., Detroit 2, Michigan Brouwer Bldg., 176 W. Wisconsin 
Avenue, Milwaukee, Wisconsin 582 Market Street, San Francisco 4, California 
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ALTE C 

miniature 

SPEECH AMPLIFIERS 
(A -428A preamplifier shown fill size) 

The new plug-in preamplifiers, line 
amplifiers, monitor amplifiers and 
power supplies used in the Altec 250A 
Console are now available for general 
speech input requirements in broad- 
cast, -recording and quality public 
address systems. These amazing new 
units are the smallest ever built for this 
purpose and will exceed all broadcast 
requirements. Each unit is of open 
chassis design for easy servicing and 
is supplied with a cover tray that can 
be permanently mounted in a rack or 
cabinet. Part of this tray is the recep- 
tacle to which all connections are 
made. The unit itself slides into the 
tray and automatically centers its plug 
with the receptacle, making all con- 
nections. On the handle end of the 
amplifier chassis are push buttons for 
checking the space current of individ- 
ual tubes even while the unit is in op- 
eration. The frequency response of the 
A -428A preamplifier and the A -429A 
line and monitor amplifier is within one 
decibel from 20-20,000 cycles. 

DIMENSIONS: 

A -428A; 15yá" x 41/4" x 9" 

A -429A, P -522A, P -523A; 23rá" X 41/4" x 9" 

9356 Santa Monica Blvd., Beverly Hills, Calif. 

161 Sloth Avenue, New York 13, New York 

All connections PLUG -IN! --T 

ELECTRONS AT WORK (continued) 

nificant harmonic in the i -f band 
pass is the twelfth harmonic, a very 
weak one. 

The next question which comes 
to mind is how to maintain the 1.9 

me without excessive deviation in 
production. Capacitance measure- 
ments indicated a variation of :- 
ten percent in total tank capaci- 
tance with variation in lead dress. 
With a design center frequency of 
1.9 mc, the extremes are 1.8 mc and 
2.0 mc. 

Physically, the commercial r -f 
blocking -oscillator transformer is 
entirely different in appearance 

F'IG. 5-Schematic of the blocking oscil- 
lator. The 0.001-4 bypass capacitor is 
necessary only when the peaking re- 

sistor is used 

from its conventional iron -core 
counterpart. It has a resonant fre- 
quency of 1.9 me and most nearly 
resembles a broadcast oscillator coil. 
The turns ratio of the grid -to -plate 
winding is about 2.5 to 1 for maxi- 
mum sawtooth output. There is no 
iron core and the copper used is 
much less than that in the iron -core 
type. A shield serves the two pur- 
poses of mounting the transformer 
and completely shielding it so that 
1.9 -mc harmonics do not get into 
the vertical. 

It was found that when the r -f 
type blocking oscillator was used, a 
spike existed on the trailing edge of 
the vertical sync pulse at the video 
detector. This was traced to har- 
monic radiation from the vertical 
oscillator tube into the first i -f tube. 
These tubes are about H inches 
apart. The spike was found to be 
inconsequential since it occurred 
after the vertical sync leading edge 
and during the blanking period. 
Most manufacturers keep their ver- 
tical sweep circuit and the first i -f 
amplifier much further apart so 

that they would probably not have 
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YOUR C -D -F SALES ENGINEER 

Here's the man trained to solve your mate- 
rials specification problems in plastics. He 
knows what's new with C -D -F and how you 

can use the service proved C -D -F non-metallic 
materials. 

The way he sells is to help you ... his wide 

technical background in the electrical and 
mechanical industries helps you avoid design 
pitfalls, can point out production shortcuts; 
that's why you should call him in when a 

new product is on the board. 
Under his hat and in his case is the infor- 

mation you must have to meet competition 
and to build a better product. Backed up by the 
practical experience and research of C -D -F's 
six plants, it's no wonder it makes common 
sense to see the man from C -D -F (Sales offices 

in principal cities). He's a good man to know. 

ACROSS THE BOARD 

C -D -F plastics have special char- 
acteristics, can meet close toler- 
ances, rigid specifications. Learn 
the facts, get the complete story 
from the man from C -D -F. 

OVER THE DESK 

When talking prices and delivery, 
you get action, not promises. The 

C -D -F salesman takes a personal 
interest in your problems ... "fol- 
lows through" on your order. 

IN THE SHOP 

Whether it's our plant or yours, 
here's a man with a quick eye for 
cutting costs, improving quality. 
Yearsof practical training plus im- 
agination=Your C -D -F salesman. 

aetene-motax9iNeeimy 
NEWARK 16, DELAWARE 
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Engineered to meet 

EXACT requirements 
GLOBAR Brand Ceramic Resistors offer 
advantages of value to designers and engi- 
neers interested in building maximum life 
and dependability into electrical circuits. 
Manufactured to meet exact needs of spe- 
cific applications they provide: 

VERSATILITY in meeting circuit specifi- 
cations. Obtainable in a wide range of 
shapes, sizes and characteristics, these re- 
sistors assure accurate operation in circuits 
presenting difficult temperature or voltage 
compensation problems as well as in or- 
dinary applications. 

Bulletin R contains use- 
ful engineering data on 
GLOBAR Ceramic Resistors. 
Copies will be supplied 
immediately on request. 
Write Dept. EL 87-116. 

186 

UNIFORMITY-Resistors of good uni- 
formity are produced by tested methods 
under careful supervision and inspection. 

DEPENDABILITY-The one-piece, electri- 
cally -fired ceramic composition will with- 
stand exceptional abuse. Resistance values 
and characteristics are retained over long 
periods of time. 

Engineering consultation is available 
through our experienced. engineering staff. 
When requesting information on specific 
resistor problems, complete information 
on your circuit should be furnished. 

GLOBAR 
Ceramic Resistors 

by CARBORUNDUM 
TRADE MARK 

"Carborundum" and "Globar" are registered 
trademarks which indicate manufacture by 

The Carborundum Company, 
Niagara falls, New York. 

osu 
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mefalc&alloys.-finer 
electronic 

BASE 

SI IN 

M AlS 

Mete BASE 

MAY 

MODIFIED 

HILO 
MOp1F 

IC COB AH 
.1ENS11EWOMEN 

CARBONI/EO 
NICKED 

RADIOCARB 
DUOCARB 

POtICARB 
GRID WIRE: 

MANOR1p 

BACKED BY YEARS OF SPECIALIZED PRODUCTION 

Since the inception of AC radio, Wilbur B. Driver Company has 

pioneered in the development and production of filament alloys, 

carbonized nickel and grid wire. Thus it is a logical conclusion that 

Wilbur B. Driver Company is the dependable source of supply for 

radio and electronic requirements ... the choice when materials must 

be held to exacting and preci ,A._:'+ tions. 

ube Alloy Requirements! 

WILBUR B. DRIVER COMPANY 
150 RIVERSIDE AVENUE, NEWARK 4, NEW JERSEY 
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ELECTRONS AT WORK (continued) 

EAD... "TAKES THE 
HEAD OFÈJ- 

sil EOYGl 
TNREROEO/NSERTS 

A VOTHER ENGILERING 
PRO-BLENr" 

A compact, highly effi- 
cient centrifugal blower 
for cooling "hot - 
running" electronic 
equipment. 

YODEL NO 
Of 9100L -E 
Sf9100[-S 

/9a2NCE rWPPEO 
NOCES 90'4Ça 
SPICED 093 01.9 

99 

BOLT C/RGLF 

NOTE, 
BLOWER ROUSING CAN SE 
RO99 rifo THROUGH 360 rim 
STOPS EVERT 90 

SPECIFICATIONS 
MODEL NUMBER BF 94 DDL -2 

CAPACITY..250 CFM at .5" Static Pressure NAFM 
330 CFM at .0" Static Pressure 

MOTOR (Self Cooling-Completely Enclosed) 
1/8 H.P., Capacitor Induction, 
120 Volts, Single Phase, AC, 
60 Cycles, 3200 RPM, 
Clockwise or Counter Clockwise. 

MOUNTING Rigid Base 

OVERALL 
DIMENSIONS 7 27/32" x 8 3/8" x 10 1/8" 

Solving special problems 
is routine at E A D 

If your problem involves rotating electrical 
equipment, bring it to E A D. Our completely 
staffed organization will modify one of our 
standard units or design and produce a special 
unit to meet your most exacting requirements. 

EASTERN AIR DEVICES, INC. 
585 DEAN STREET, BROOKLYN 17, NEW YORK 

a spike in the video. 
The problem of interlace is a 

difficult one in practice. It is known 
that only odd harmonics of 30 cps 
can destroy interlace. The horizon- 
tal sweep frequency is the 525th 
harmonic of 30 cps and is therefore 
most likely to spoil interlace. Al- 
though horizontal frequency voltage 
can enter at several places, the most 
susceptible place is the grid circuit 
of the vertical oscillator. The iron - 
core transformer has a grid in- 
ductance of ten henrys, a plate 
inductance of one ;henry and self 
resonance at a high audio fre- 
quency. It is extremely susceptible 
to 1.5,750 cps pickup. On the other 
hand, the grid inductance of the 
r -f type oscillator is 400 µh and 
represents 40 ohms reactance at 
15,750 cps. At this level, there is 
no pickup of horizontal frequency. 

A schematic diagram and a data 
sheet for the design of the air -core 
vertical blocking oscillator trans- 
former are included in Fig. 4 and 
5. The circuit values are identical 
with those for the iron -core type. 

In summation, the advantages of 
the r -f type blocking -oscillator 
transformer are that it is less ex- 
pensive, much less susceptible to 
horizontal transients which prevent 
proper interlace and that much less 
critical material is required. 

The author acknowledges contri- 
butions of Ed Stanwyck in aiding 
the transformer design and of 
Stanley Seitz in field testing the 
transformer. 

Simple Millisecond Meter 
BY RONALD C. WALKER 

Caverslcam, Reacting, England 

RELAYS of the telephone type are 
extremely useful in electronic cir- 
cuits and it is frequently necessary 
to know their response time in oper- 
ation and release and the period of 
contact closure and opening. The 
measuring equipment usually used 
for such investigations, though 
lacking nothing in accuracy is fre- 
quently expensive, elaborate and 
not always easily obtainable. 

In many instances, the periods 
involved are not less than a milli- 
second and it is frequently not ap- 
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o., awe, 

R JO!j,1 PRODUCTS 
Division of Model Engineering & Mfg., Inc. 

General Sales Office 
2800 N. Milwaukee Avenue, Ch toga 18, Ill. 

Factory: Huntington, Indiana 

MANUFACTURERS: Power Rheostat, Fixed Fes stars, 

Adjustable Resistors, "Econohm" Resistors 

Write foe FREE Engi;9eering Ca sivg NOW! 
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At KOLLSMAN 

Twenty-three years back, the Kollsman Instru- 

ment Corporation took its first forward steps by 

devising a sensitive altimeter ludnty times more 

responsive than preceding models. This instru- 

ment actually made possible the first completely 

blind flight in the history of aviation. 

Today, this venturesome spirit continues to spark 

the design, development and manufacture of 

products of precision and dependability in the 

four distinct yet allied fields of: 

1.1.4.1 4WD « 

Aircraft Instruments and Controls Min- 

iature AC Motors for Indicating and Remote 

Control Applications Optical Parts and 

Optical Devices Radio Communications 
and Navigation Equipment 

While current production is largely devoted to 

National Defense, the research facilities of the 

Kollsman Instrument Corporation remain avail- 

able to scientists working toward the solution of 

instrumentation and control problems. 

KOLLSMAN INSTRUMENT CORPORATION, 
ELMHURST, NEW YORK 

SUBS IO AR' OF 

$ J ' J COIL PRODUCTS CO. INC. 

GLENDALE, CALIFORNIA 
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For Aviation and Electronics 

Tell us the type of wire or cable you need - the chances are excellent that it is ore of 

our regular production numbers. If it isn't already in our extensive line, we will desicn 

the wire especially for you. We have had long experience in coming up with the right 

answers in wire and cable for many leading manufacturers in the fields of aviation and 

electronics. Try us. You Specify - We Supply! 

Ask us for our new complete catalog. We'll gladly send you a copy. 

RHODE ISLAND INSULATED WIRE CO., Inc. 

50 BURNHAM AVENUE CRANSTON, RHODE ISLAND 

National Sales Offices: 624 S. Michigan Blvd., Chicago, W. 
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ELECTRONS AT WORK (continued) 

BALLANTINE 
STILL THE FINEST 

IN ELECTRONIC VOLTMETERS 

Ballantine pioneered circuitry and manufacturing 
integrity assure the maximum in 

SENSITIVITY ACCURACY STABILITY 

All models have a single 
easy -to -read logarithmic 
voltage scale and a uni- 
form DB scale. 

The logarithmic scale as- 
sures the same accuracy at 
all points on the scale. 

Multipliers, decade am- 
plifiers and shunts also 
available to extend range 
and usefulness of 
voltmeters. 

Each model may also be 
used as a wide -band 
amplifier. 

MODEL FREQUENCY RANGE VOLTAGE RANGE INPUT IMPEDANCE ACCURACY I PRICE 

300 10 to 150,000 cycles 
1 millivolt to 
100 volts 

1/2 meg. shunted 
by 30 mmfds. 

2% up to 100 KC 
3% above 100 KC 

$210 

302B 
Battery 

Operated P 

2 to 150,000 cycles 
100 microvolts to 
100 volts 

2 megs. shunted by 
8 mmfds. on high 
rangesand 15mmfds. 
on low ronges 

3,% from 
5 to 100,000 cycles; 
5% elsewhere 

$225 

305 

Measures peak val- 
ues of pulses as 
short as 3 micro- 
seconds with a repe- 
tition rate as low as 
20 per sec. Also 
measures peak val- 
ues for sine waves 
from 10 to 150,000 
cps. 

1 millivolt to 1000 
volts Peak to Peak 

Same as 
Model 302B 

3% on sine waves 
5% on pulses 

$280. 

310A 10 cycles to 
2 megacycles 

100 microvolts to 
100 volts 

Same es 
Model 302B 

3% below 1 MC 
5% above 1 MC 

$235 

314 15 cycles to 
6 megacycles 

With probe, 1 milli- 
volt to 1000 volts. 
Without probe, 100 
microvolts to 1 

millivolt 

With probe,11 megs. 
shunted by6 mmfds. 
Without probe,1 meg. 
shunted by 25 mmfds. 

3 exce 15 above %P% 
3 megacycles 

$265 

For further information, write for catalog. 

BALLATI\E LABO1tATO1UES, INC. 
100 FANNY ROAD, BOONTON, NEW JERSEY 

I J 

preciated that to measure times 
down to this limit requires only 
simple gear to insure good accuracy 
provided certain precautions are 
observed. The apparatus here de- 
scribed utilizes the principle of 
measuring the electrostatic charge 
lost by a capacitor during the short 
time to be recorded. 

Two high-speed relays of the 
electromagnetic type are required 
with a response time of less than 
one millisecond and small compared 
with the shortest period to be meas- 
ured. The capacitor and the poten- 
tiometer by means of which the 
charge loss is restored must both be 
high-grade instruments. All the 
wiring of the circuit should be 
short and the various leads should 
not be bunched together. Apart 
from these precautions no special 

CONTACT I 

CONTA 2 
3 TRIMMER 

10K 
2 

Ss 
15 SEC 4MEG 
1.5 SEC 490 k 

150 MILLISEC 40 k 
15 MILLISEC 4 k 

+50V 

+2400 

50K 

TS, KX1000 

FIG. 1-Schematic diagram of relay test 
circuit 

skill is required in operating the 
circuit which is shown in Fig. 1. 

Capacitor C is charged to a fixed 
potential indicated by the electro- 
static voltmeter V. During the 
short period to be measured, the 
terminals of the capacitor C are 
connected by a discharge resistance 
R. The loss in charge is subse- 
quently restored by adjusting the 
position of potentiometer P which 
is calibrated in milliseconds until 
the original reading of the instru- 
ment V is indicated. 

Resistor R consists of a plug 
switch enabling the discharge re- 
sistance to be altered so as to cover 
one of several ranges in time, 0-15, 
0-150 milliseconds and 0-1:5, 0-15.0 
seconds. Switch S:, is a double - 
ended stud switch with four posi- 
tions numbered as shown enabling 
time periods of different nature to 
be measured. H, and K, are high - 
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... Specified and Used 
by Leading TV Makers 

The list of satisfied RMC DISCAP customers reads 
like the "Blue Book" of the TV industry. Few are 
missing from this top level roster. 

RMC offers a full line of by-pass as well as tem- 
perature compensating ceramic disc capacitors. 

Engineers specify them for their uniform high 
quality, low inherent inductance and small size. 

Purchasing agents specify them because they can 
depend on RMC to make delivery when needed. 

RMC temperature compensating disc capacitors 
(which meet the RTMA spec for class one cera- 
mic capacitors) are designed to replace tubular 
ceramic and mica capacitors at a lower cost. 

DISCAP 
CERAMIC 

CONDENSERS 

Send for Samples 
and Technical Data 

RADIO MATERIALS CORPORATION 
GENERAL OFFICE: 3325 N. California Ave., Chicago 18, III. 

FACTORIES AT CHICAGO, ILL. AND ATTICA, IND. 
Two RMC Plants Devoted Exclusively to Ceramic Condensers 
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Wherever You Use Dielectrics 

...investigate the advantages of 

GENERAL CHEMICAL 

SULFUR HEXAFLUORIDE 
The Remarkable New Dielectric Gas 

GENERAL CHEMICAL'S Sulfur Hexafluoride is 

receiving widespread attention as a dielectric 'for 
F a broad range of high- and low -voltage electrical 

and electronic equipment. From the standpoint 
of dielectric strength, chemical stability, and non - 
condensing characteristics, it is now considered 
by many users to be superior to any other avail- 
able gaseous insulation. 

BOTH RESEARCH and commercial 
applications have shown that this 
inert, non-toxic gas possesses supe- 
rior insulating properties even at 
relatively low pressures for many 
types of high voltage apparatus. 
Under certain conditions, the dielec- 
tric strength of SF6 is superior to 
either liquid or solid insulating mate- 
rials. It is twice that of air, three 
times that of nitrogen, and is com- 

parable to that of mineral oil at 
moderate pressures. 

FOR FURTHER INFORMATION 
and for confidential consultation on 

how this important new dielectric 
can be utilized in your equipment, 
contact the nearest General Chem- 
ical office listed below. 

NEW TECHNICAL BULLETIN avail- 
able: To assist research and devel- 
opment engineers in evaluating 
Sulfur Hexafluoride, General Chem- 
ical has prepared a new Technical 
Bulletin No. SF6A, containing 
selected data on the physical prop- 
erties of Sulfur Hexafluoride. Free 
copies are available on request; 
please use business letterhead when 
writing. 

For Use In 

TRANSFORMERS 

Oil- and gas -filled; also dry types 

CAPACITORS & CONDENSERS 

NUCLEAR RESEARCH 

Van de Graaff Electrostatic 
Generators 

High Energy Positive -Ion 
Accelerators 

X-RAY APPARATUS 

For both large, high -voltage, and 
small, low -voltage equipment 
used for diagnostic and therapy 
purposes 

For industrial radiography 

High energy electron equipment 
for sterilization of pharmaceu- 
ticals and food 

ELECTRONICS 

Co -axial cables for television, etc. 
Radar equipment, wave guides, 
similar apparatus 

...per IN FLUORIDES 

GENERAL CHEMICAL DIVISION 
ALLIED CHEMICAL & DYE CORPORATION 

40 RECTOR STREET, NEW YORK 6, N. Y. 

Offitei: Albany Atlanta Baltimore Birmingham Boston Bridgeport Budalo Charlotte 
Chicago Cleveland Denver Detroit Greenville (Miss.) Houston Jacksonville Kalamazoo 
Los Angeles Minneapolis New York Philadelphia Pittsburgh Providence San Francisco 

Seattle St. Louis Yakima (Wash.) 
In Wisconsin: General Chemical Company, Inc., Milwaukee 

In Canada: The Nichols Chemical Company, Limited Montreal Toronto Vancouver 

BASIC CHEMICALS 

FOR AMERICAN INDUSTRY 
O' 
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Special Delivery by Air... 

uting Signal Corps j<c,» iu- 
.11ins 18S transceiver upsets on 

I I e<p', cps:de cats a neat furrow 
ú r, h: sol: earth ard packs the inte- 
ra r -vith d_rt. 

Truck rights the jeep. Under other 
rel i conditions this would be accom- 
plished by several soki?r-,. 

P-otective board covering is removed p__ shock mounts, a heavier dust a operator (back to the camera) 
tract the eight -foot whip type antenna co and bracket reinforcements 01, the microphone sad headsets into 
released. . ened-tie 18S. tIe transceiver. 

a erected and power on. radio 
or tunes transmitter and makes 

I 
of "receiving load and dear" r contact established, jeep leaves 

pla:f m. 

tng radio equipment from airplanes is not generally recommended as 
n and operating procedure ... but in recent demonstrations the U. S. Army 

found the Collins 18S transceiver capable of taking such punishment. 
The Collins Radio Company designs and manufactures Communications, 

Broadcasting, Amateur and Aviation Radio equipment. Write for complete 
descriptive literature. 

For quality in radia equipment, it's... 

COLLINS RADIO COMPANY, Cedar Rapids, Iowa 

11 W. 42nd St., NEW YORK 18 2700 W. Olive Ave.,, BURBANK 1930 Carpenter Blvd., RALLAS 2 
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ELECTRONS AT WORK (continued) 

speed relays having contacts h and 
lc respectively. 

Relay A, is a standard telephone 
relay carrying contacts a, and a_ 

which must make and break simul- 
taneously. Switch S, is a press -to - 
close reset switch and S, is a push- 
pull switch which may rest in either 
position, the pulled condition clos- 
ing the contacts. 

The instrument is designed for 
line operation and the rectifiers in- 
cluded produce the direct voltage 
for charging the capacitor and oper- 
ating the three relays as and when 
required. 

Before making any measure- 
ments, the line supply voltage tap- 
ping should be checked. The reset 
switch S, is then pressed and the 
needle of V swings to its reference 
point which can be conveniently 
near the center of its scale. If the 
needle does not align exactly with 
the reference point, the trimmer P 
can be adjusted to make it do so. 

On releasing S the needle of V 

should remain steady. If it does 
not, there is some leakage and 
either a wrong connection has been 
made or the push-pull switch S, 
needs reversing. Measurements 
cannot be made until the reading of 
V remains steady when S, is 

released. 
To measure the duration of a con- 

tact closure, connect contact to 
CONTACT 1 terminals, switch S, in 

position 4, switch S, in either posi- 
tion. To measure the duration of 
contact opening, connect contact to 
CONTACT 1 terminals, switch S, in 

position 4, switch S, in either posi- 
tion. 

To measure the pick-up time of a 
relay, connect coil in series with its 
supply to COIL contacts. Connect 
make contact to CONTACT 1. Switch 
S, to position 2. Press reset switch 
S,. Use switch S, to energize relay 
under test. 

To measure pick-up lag of a relay, 
connect and proceed as in previous 
test but with switch S, in position 
1. To measure release time of a 
relay, connect as in previous test 
but with S, in position 4. Press 
reset switch S, with push-pull 
switch S, pulled. Push S_ to release 
relay under test. 

To measure release lag of a relay, 
('onnect as for pick-up test, but with 
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Here's a new thin Class "H" insulation 
IRVINGTON Silicone -Coated Novabestos 
Only .0025" to .003" thick-suitable for continuous operation at 180° C 
-offering excellent electrical and good physical properties-Irvington 
Silicone -Coated Novabestos is ideally suited for any application re- 
quiring a thin high -temperature insulation. 

Irvington Silicone -Coated Novabestos consists of a special grade of 
very thin, very pure long -fiber asbestos formed into continuous -length 
rolls, and completely saturated and coated with silicone resin. 

Silicone -Coated Novabestos is a two-way space -saver in the design of 
electrical and electronic equipment. Since it meets all Class "H" re- 
quirements, it allows windings to run at higher temperatures, and thus 
permits more compact construction. Its exceptional thinness cuts down 
the space needed for insulation-effecting savings in weight as well as 
in size. 

Look to 

Itfor insulation leadership 

INSULATING VARNISHES 

VARNISHED CAMBRIC 

VARNISHED PAPER 

VARNISHED FIJERGLAS 

INSULATING TUBING 

CLASS "H" INSULATION 

If you've been looking for a thin Class "H" insulation, you'll certainly 
want to know about this new product of Irvington insulation leader- 
ship. Just send the coupon for technical data sheet. 

IRVINGTON 

*Trade Mark of Rayhestos-Manhattan. Inc. -4-N-0-Nf-moi--f 
Send this convenient coupon now I¡nul ron 

VARNISH & INSULATOR' COMPANY 
Irvington 11, New Jersey 

Plants: Irvington. N. J.; El Monte, Calif.; Hamilton. Ontario, Canada 

Irvington Varnish & Insulator Co. 
11 Argyle Terrace, Irvington 11, N. J. 
Gentlemen: 
Please send me technical data sheet on Irvington 
Silicone -Coated Novabestos. 

Name Title 
Company 
Street 
City Zone State 

EL -9/52 
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Making little ones out of big ones ... 
Many a design problem has been simplified by the 
Westinghouse ability to reduce transformer size 
and weight. 

Here, for example, is a case where a transformer 
was required to work in a voltage -doubler circuit at 
18,000 volts. The old model created a space problem. 

First step in redesigning, Westinghouse engineers 
applied a smaller, lighter Hipersil® Core. That, 
plus improved insulation, made it possible to reduce 
coil size and spacing. Then a wet -process porcelain 
cap, with integral tube sockets, eliminated the need 
for stand-off insulators. The net result was an over-all 
reduction of 30% in both size and weight of the 
completed power unit ... with a great big bonus: 
The saving to the equipment assembler in installation 

costs alone made the new design highly profitable, 
because it was no longer necessary to wire tube sockets. 

Savings like this are available to you, too. If size, 
weight, performance, or quantity production have 
any bearing on your transformer problem, call your 
Westinghouse representative, or write Westinghouse 
Electric Corporation, Specialty Transformer Depart- 
ment, Sharon, Pennsylvania. 3.70610 

r 
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the 

PRICE r,yO 00444tt 
A Adoet4wh/11 

net/CA)/ON 
3.10 WISE 42w1 SI N WfX 11G AS Y. 

for 

23,361 
ANSWERS TO 

1,445 
QUESTIONS... 

Quick, accurate answers to who 
makes the components, equip- 
ments, allied products and ma- 
terials used in every segment of 
the diversified field of electronics. 

the only complete listing published for the electronics industry 

the only one that's Ceitmpletely ?/ 'and widely used 

Also gives you... 

TRADE NAMES: A comprehensive list pro- 
vides users with manufacturer's name when 
only the trade name is known. 

DISTRIBUTORS: Leading electronic distrib 
utors in the United States, alphabetically 
listed by states. 

CUMULATIVE INDEX: Lists in three ways 
(by title, subject and author) all feature 
articles and most departmental items pub- 
lished in Electronics from 1940 through 1949. 

MANUFACTURERS: A compact, 12 page 
listing of the names and addresses of manu- 
facturers in the electronic field. 

There are many reasons for the industry -wide use of the GUIDE - 
compactness; simplified, easy -to -find product listings (1,445 judged 
necessary by the industry*); adequate cross reference, and a thor- 
ough check to verify the availability of every product listed. But 
the outstanding reasons are COMPLETENESS and CORRECTNESS. 

They are accepted facts today and the reasons why the GUIDE 
is always within easy reach of those whose business is the design 
or production of electronic components or equipments. They have 
established its wide use and its value for a two -fold purpose. First, 
to the users, as the most reliable source of product information 
available, and secondly, to the manufacturer, as the most resultful 
advertising medium in the field. 

* The 1,445 products listed in the GUIDE are the direct result of 
manufacturers cooperation. A continuing study is maintained thru 
direct contact with those manufacturers to determine new prod- 
ucts, new types, obsolescence and currently accepted terminology. 

e the ieekue tt (41 -me ..electronics 
BUYERS' GUIDE 
THE 13th ISSUE OF ELECTRONICS 

(Bp 
A McGRAW-HILL PUBLICATION :O 
330 W. 42nd St., New York 36, N.Y. 
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TIIYTIll1U aild 1 GIIRIFIC 

THE TURNER» 
ACTUAL 

SIZE 

THIS is the new Turner 80 - a crystal 

microphone so tiny it hides in the palm of 

your hand, yet so strikingly designed it is 

the very picture of scintillating symmetry. 

Weighs less than 5 ounces, yet its high out- 

put and unusually fine response character- 

istics make it a natural for announcing and 

mobile public address systems, for home re- 

cording, dictating machines, amateur com- 

munications, portable recorders and dozens 

of other applications. Finished in beautiful 

satin chrome. Level: Approximately 58 db 

below 1 volt/dyne/sq. cm. Response: 80 - 
7000 c.p.s. 7 foot attached single conductor 

shielded cable. 

List Price $15.95 

The Model 80 is pictured 
with the C-2 desk stand- 
a good combination for 
paging, dictaphone, home 
recording, etc. 
C-2 stand. List Price $2.75 

Model 83 - Same tech- 
nical specifications as 
Model 80. Ideal for use 
wherever a hand micro- 
phone is required. 
List Price $15.95 

THE TURNER COMPANY 

TURNER 

\\_____2 Crystals licensed under patents of the Brush Development Company 

Model 81 - smaller than 
Model 80. Same techni- 
cal specifications, but 
with a PC1M Amphenol 
connector attached. 
List Price $13.95 

Model 82-3H - Same 
technical specifications as 
Model 80. Furnished with 
famous Turner "Third 
Hand" and 20 foot at- 
tached single conductor 
shielded cable. 
List Price $22.75 

905 17th St., N. E. Cedar Rapids, Iowa 

IN CANADA: 
Canadian Marconi Co., Ltd. Toronto, One., and Branches 

EXPORT: 
Ad. Auriemo, Inc. 89 Broad Street, New York 4 

ELECTRONS AT WORK (continued) 

S:, in position 3.. To measure time 
between break of one contact and 
make of another, connect break 
contact to CONTACT 1 and make con- 
tact to CONTACT S. Switch S, in 
position 3. Push-pull switch S, in 
pushed position. 

To measure the duration between 
make of one contact and break of 
another, connect as for previous 
test, with S, in position 1. To meas- 
ure the duration of overlap of a 
make and break contact, repeat test 
lust described. 

Multiple -Unit Control 
System 

By F. P. MCKNIGHT 

,4caiui Pcrearcle Engineer 
Elect rml len Division 

Speer i'rtrbun Company 
Si. Mari/s, l'it. 

A DEVICE is often needed to operate 
controls at a number of similar 
points in a machine in response to 
some measured condition. For ex- 
ample, one might wish to operate 
several heat -control relays to main- 
tain a controlled temperature in 
several sections of a single machine 
or in several similar machines oper- 
ating independently. 

On these applications it would 
often be economical to use a single 
measuring instrument to operate all 
of the controls, saving duplication 
of the measuring equipment. One 
solution of this problem is the sys- 
tem described. In this system a 

single measuring instrument is 
made to scan periodically all of the 
control points and operate the con- 
trols in response to the measure- 
ment obtained. In this particular 
application the instrument was a 

pyrometer measuring the tempera- 
ture of a number of thermocouples 
but it could just as well be con- 
trolled by other properties meas- 
ured with a multipoint recorder 
such as voltage, current, pressure 
-nd flow. 

Basic Circuit 

The basic circuit is shown in 
Fig. 1. In this circuit, there is 
t relay with a coil designed to 
,rer ate at approximately half of 
the line voltage. This relay oper- 
-tes in series with a resistor R, or 
R, in response to siznals frog' the 
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TYPE A-25 (25 WATT) 

Tests show that our new A-25 rheostat is so rugged that 

it will stand up under the most adverse conditions ! 

It gives maximum wattage dissipation for 

its size; and the added safety factor made pos- 

sible by our new high temperature blue -gray 

enamel. 

The terminals, made of strong corrosion re- 

sistant alloy, are permanently welded to the 

winding form. The finest quality wire-made 
to our own specifications-is wound evenly on 

a toroidal ceramic form, and then securely 
bonded to eliminate troublesome connections. 

The wound ring is made an integral part of 

the refractory base by vitreous enamel. The 
phosphor bronze actuating arm, to which is at- 

tached a graphite brush, gives perfectly smooth 

action, with excellent electrical control. And 

the shafts are insulated from all live parts by a 
strong shaft insulator. 

Our A-25 units are equipped with three ter- 

minals to permit either potentiometer or 
rheostat use. 

Send for new A-25 bulletin. 

HARDWICK, HINDLE, INC. 
Rheostats and Resistors 

Subsidiary of 

THE NATIONAL LOCK WASHER COMPANY 
Established 1886 

The mark of quality for 

NEWARK 5, N. J., U.S.A. 

more than half a century 
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veiyqne Can Count on 

VEEDER-ROOT 
This Veeder-Root Reset Magnet- 

ic Counter, specially designed for 
flush mounting on panels and in 
instrument -clusters, can be con- 
nected in series to any device that 
has a contact arrangement. And it 
can be located at central 
Countrol-points, at a distance 

from the machine or process on 
which performance -figures are 
needed. Write for full facts. 

VEEDER-ROOT INCORPORATED 
'-the Name That Counts" 

HARTFORD 2, CONNECTICUT 

Chicago 6, IIII. New York 19, N. Y. Greenville, S. C. 

Montreal 2, Canada Dundee, Scotland 
Offices and Agents in Principal Cities 

¿4'th freed, ort lne 
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custom drawn 

custom insulated 

custom spooled 

to your most exacting 

requirements 

For the past fifty years (1901 - 1951) we have 
O. specialized in "Fine Wire Made Finer." That is 

why Hudson-Winsted fine wires are the first choice of 

electrical, radio, television and electronic manufacturers 

whose products are noted for performance, reliability and 

long life. 

So just specify the electrical properties, flexibility, tensile 

strength, laying speed, uniformity and other characteristics 

you must have. Our Hudson and Winsted Divisions will 

meet and maintain your specifications. 

Tell us your wire problems and requirements. Our 
research, engineering and production facilities are at your 
disposal. Let us quote! 

Hudson Wire Division) 

opper 
Brass 
Zinc 
Tinsel 
Tin 
Nickel -Silver 
Cadmium 
Oxygen -free 

Copper 

Silver-plated 
Bronze 
Phosphor -Bronze 
Silver 
Monel 
Leod Wire 
Fuse Wire 
Specialty 

Wires 

WIRES 
insfi 

Nylon 
Celanese 
Silk 

y 

Cotton 
Rayan 
Fiberglas 

All available on bare or 

enameled wire, single or 

double covered. 

MATERIALS 
Copper 
Aluminum 
Iron 
Copper -clod 

Steel 

TYPES 

Instrument 
Tubing 

Litz 
Multiplied 

and Twisted 

WIRE Crduini'm 

ion) 

COVERINGS 
Plain and Heavy 
Enamel 
Formvar 
EZsol (Liquid 

Nylon) 
Cement -coated 

Enamel 

GENERAL OFFICES: OSSINING, N. Y. WINSTED DMSION: WINSTED, CONN. 

(Hudson. and 
Winsted Divisions) `. 

Specializing in fine wires, 
custom -drawn and insu- 

lated, to critical needs - 
size, material, insulation. 
Your consideration` 
is coiled particularly tre 

the finest wire sizes 
Nos. 44 to 50. 
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SHALLCROSS 
precision 

WIRE -WOUND 

RESISTORS 
Producers of more types, shapes, sizes, 

mountings and characteristics 

for all military and industrial uses 

than any other manufacturer. 

204 

SHALLCROSS 
MANUFACTURING 
COMPANY 
Collingdale, Pa. 

ELECTRONS AT WORK (continued) 

control switch S. The operation 
may be illustrated as follows. 

Assume that the current supply 
has been turned off and is now 
turned on with switch S open. In this 
case, all circuits are open and the 
relay is open. As switch S is 
closed to position 2, voltage is ap- 
plied to the relay coil through resis- 
tor R_ causing the relay to close. 
When the relay closes, holding con- 
tact C, is closed, and the relay re- 
mains closed even when switch S is 
opened. If switch S is closed in 
position 1, the relay coil is short- 
circuited, causing the relay to open. 
Once the relay is open, control 
switch S may be opened and the 

OuiPME NT 
CONTROLLED 

FIG. 1-Basic circuit of the multiple - 
unit control 

relay will remain in an open posi- 
tion. 

This is a basic system which will 
respond to signals from a control 
switch and which will hold its posi- 
tion until a different signal is re- 
ceived. 

Complete Circuit 

The complete circuit is shown in 
Fig. 2. It differs from the basic 
circuit chiefly in that a nonshort- 
ing scanning switch has been added, 
geared to the thermocouple switch 
on the multipoint recorder so that 
they rotate together. Here a relay 
has been used for each of the six 
points being controlled. The opera- 
tion of the circuit may be explained 
by an illustration. 

Suppose that the current supply 
has been off and all relays are open. 
The controller is turned on, the 
scanning switch S., rotates to posi- 
tion 1 and pauses. At the same time 
the instrument is connected to the 
thermocouple in position 1 and 
comes to balance at a point below 
the control temperature closing 
the control switch ST in the low 
position. 

When sufficient time has lapsed 
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C Relay 
for military aircraft applications 

IMPORTANT FEATURES 
Designed to meet U. S. Air Force Relay 
Specification MIL -R-5757 

Palladium Contacts ... Six -pole, 
double -throw design 

Moisture -free -gas -filled ... 
Hermetically sealed 

1 á / i18 MA. 

TWO -N26-32 STUDS 

ACTUAL SIZE 

Immediately available to prime sup- 
pliers and sub -contractors of military 
aircraft equipment, the new RCA - 
203W1 DC Relay is designed for 
general use throughout the electrical 
systems of military aircraft. 

Built to operate under severe service 
conditions, and in any mounting posi- 
tion, the RCA -203W1 will provide 
longevity of service under extremes 
cf temperature, humidity, shock, vi- 

bration and voltage variations. Be - 

RCA -203W1 DC RELAY 

... Specifically produced for military re- 
quirements by the Electronic Components 
activity of the RCA Tube Department. 

cause it is hermetically sealed in a 
steel envelope which is evacuated and 
filled with moisture -free gas, the coil 
and contacts are impervious to dust, 
moisture, and corrosion. 

Its 6 -pole, double -throw construc- 
tion features palladium contacts rated 
to handle 2 amperes with a resistive 
load at 26.5 volts dc and 1 ampere 
with an inductive load at the same 
voltage. Contacts are arranged in a 
break -before -make sequence. 

A technical bulletin covering ratings, 
dimensions, terminal connections, 
operating information, and descrip- 
tive data on shock, vibration, and life 
tests, is yours for the asking. Just 
write RCA, Commercial Engineering, 
Section IR42, Harrison, N. J.... or 
contact the nearest RCA field office. 

FIELD OFFICES: (East) Humboldt 5-3900, 
415 S. 5th Street, Harrison, N. J. (Midwest) 
Whitehall 4-2900, 589 E. Illinois St., Chicago, 
Illinois. (West) Madison 9-3671, 420 S. San 
Pedro St., Los Angeles, California. 

RADIO CORPORATION of AMERICA 
ELECTRONIC COMPONENTS HARRISON N. J. 
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Check... 
then compare these 

advantages 

SPEER iron cores 

Speer Resistor specializes in high volume 
production of powdered iron cores. Many 
types and sizes of cores are available for a 

variety of applications. 

Speer Carbon Co. 
St. Mary's, Pennsylvania 

Other Divisions: Jeffers Electronics 
International Graphite & Electrode 

Other Speer Products for the Electronics Industry 

anodes contacts fixed carbon resistors 

coil forms discs brushes battery carbon 
graphite plates and rods 

also 

R. F. Coils ceramic capacitors . capristors high 
voltage condensers disc capacitors chokes 

made by 
Jeffers Electronics 

1 - 
SPEER 
L 1 

RESISTOR 

Cores for permeability -tuned R. F. coils 

.. for permeability R. F. tuner units .. . 

for R. F. coil winding forms and other 
applications ... Speer makes them all! 

If you use iron cores, consult Speer first. 
Our staff of application engineers will be 

glad to cooperate with you on any prob- 
lem involving the use of these cores. 

Write today for information on specifi- 

cations. 

206 September, 1952 - ELECTRONICS 

www.americanradiohistory.com



The first ... the only commercially 
available MICROWAVE RECEIVER 

to cover wide frequency ranges 
1000-10,750 mc. 

Microwave receivers of high sensitivity, wide 

tuning range and selectivity. Image rejection 

is greater than 60 db. Gain stability better 

than -4- 2 db, permits application as a field 

intensity meter. Extra large dials enable fre- 

quency to be clearly read to an accuracy of 

2%. Video bandwidth is 3.0 mc. Input power 

required is 105-125 v, 50/1000 cps. 

Model RX 
7000-10,750 me 

Single Dial Tuning 

Low Noise Figure 
Tracked R.F. Preselection, Triple -Tuned 

Linear Logarithmic Output 
AM -FM Reception 
Video Output - 10 v Pulse across 100 ohms 

Audio - BFO 

Recorder Output 
Provisions for Using external Attenuators in I.F. 
Channel 
Linear Frequency Calibration, Accuracy - 2°o 

Separate Audio & Video Channels 
AFC 
Calibrated Tuning Meter 

100 METROPOLITAN AVE. BROOKLYN 11. N. Y. 

STagg 2-3464 
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T FLOR 
8020 and 8013-A 
HIGH VOLTAGE 
RECTIFIERS 

Taylor 8020 Ratings 
The 8020 is rated at 40 KVP 
inverse or forward in air, 
60 KVP in oil. Average current: 
100 MA, with instantaneous 
peak current capacity of 2 Amp. 

Taylor 8013-A Ratings 
The 8013-A is rated at 40 KVP 
inverse or forward in air, 
55 KVP in oil. Average current: 
20 MA continuous in air 
-30 MA continuous in oil; 
with instantaneous peak current 
capacity of 450 MA. 

The extra measure of care and consideration afforded 
every Taylor Tube is a plus value that means greater 
operating efficiency and longer tube life. It's worth 
looking into. 

* TRANSMITTING * INDUSTRIAL 
* RECTIFIER * ELECTRONIC 

As always, Taylor is producing tubes of superior quality 
and outstanding performance. The Taylor Representative 
nearest you is ready and willing to discuss your particu- 
lar requirements. Call on him for information any time. 

TAYLOR TUBES INC., 2312-18 WABANSIA AVE., CHICAGO 47, ILL. 

Canada: Atlas Radio Corp., Ltd, 
560 King St., W., Toronto 2-11 

Cable: ATRADCO 

Export: Royal National Company 
75 West St., New York 6, N. Y. 

Cable: NATVARNCO 

ELECTRONS AT WORK (continued) 

for the instrument to come to bal- 
ance, the momentary switch S. is 
closed for almost one second, apply- 
ing power to relay one causing it to 
close. This relay in turn applies 
power to the heating system to raise 
its temperature. 

Once closed, the relay is held in 
a closed position by its holding 
contact and the instrument pro- 
ceeds to check each of the other 
five temperatures and set their con- 
trols accordingly. 

Returning to thermocouple 1, the 
temperature may still be too low 
causing the action to be repeated, 
with no effect on the control relay 
because it is already closed, or it 
may have risen above the control 

HEATER 
NO.I 

RIB 

TEMPERATURE 
SWITCH I 6 

ROTATING SCANNING SWITCH 

HEATER 
NO.2 

HEATER 
NO.6 

REL 

R -- r 

FIG. 2-Complete circuit of the device 

point. If the temperature is above 
the control point, the control switch 
ST will be closed in the high posi- 
tion. 

When the momentary switch 
S is closed, the relay coil will be 
short-circuited, the relay will open 
and remain open until the controller 
closes it at some later time. 

The momentary switch in the cir- 
cuit serves three purposes. It pre- 
vents false operation of the relays 
when changing from a point at one 
temperature to a point at a different 
temperature. It keeps the scanning 
switch from carrying current while 
it is moving and prevents it from 
breaking a circuit carrying current. 
Its contacts take all the wear, pre- 
venting repairs to the other, more 
expensive switches. 

Experience has shown that this 
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New Model 101 

Magnetometer 

accurately measures 

magnetic field strength 

using the principle of 

nuclear resonance 

The Magnetometer translates the problem of 
the measurement of magnetic field strength to the 
much more accurately solved one of the measure- 

ment of a radio frequency. An oscillatory 
magnetic field is provided by means of a coil 

surrounding a sample which permits measurement 
of proton resonance and the nuclear resonance of 
lithium (Li7). The coil is part of an oscillator 
which is so designed that its level of oscillation 
drops with an increase in circuit losses, such as 

may be introduced by nuclear resonance in the 

sample material. Means are provided to make 
this resonance easily viewed on an oscilloscope. 

The nuclear resonance effect is very small and 
requires a magnetic field homogeneity of at least 

one part in 500 for proton resonance and one 
part in 5000 for lithium over the dimension of 
the sample, to be readily detected. Due to its very 

high available accuracy, limited only by the accu- 

racy of the frequency measuring equipment, the 
Magnetometer has many applications in the fields 

of research, instruction and control. 

SPECIFICATIONS 

Range of Magnetic Field Strength 
Proton resonance: 300-8000 gauss 
Lithium resonance: 7000-25000 gauss 

Frequency to Field Ratio 
Protons: 4257.76 ± 0.10 1/ gauss 
Lithium (Li7): 1654.61 ± 0.10 it,/ gauss 

Modulation Sweep Width Range 

1.6 to 16 gauss 

Power Requirements 
115 volts, 60 cycles, 30 watts 

Frequency Range 
Probe 1: 1.18 to 2.84 me Probe 2: 2.61 to 6.25 me 
Probe 3: 5.6 to 13.5 me Probe 4: 13 to 34 me 

Area of Sample Material 
Probe 1: 0.5 sq. cm. Probe 2: 0.3 sq. cm. 
Probes 3 and 4: 0.32 sq. cm. 

Size of Probe and Cable 
Cable: 18" long Probe: 3/4" Diam. 6/8" W. 

Size of Units 
Oscillator Cabinet: 7%2" W x 9748" D x 7%" H 
Power Supply Cabinet: 131/2' W x 10%" D x 83/8" H 

Price-$725 F. O. B. Boston, Mass. 

For complete information see your LFE engineering representative or write direct. 

LABO ATOR 
or 

ELECT ON 75 PITTS STREET BOSTON 14, MASS. 

PRECISION ELECTRONIC EQUIPMENT OSCILLOSCOPES MAGNETOMETERS COMPUTERS MICROWAVE OSCILLATORS MERCURY DELAY LINES 
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Campaign N 

Junior is putting 
on his GI uni- 
form for the vet- 
erans' parade 
to remind 
everyone to 
register so they 
can vote Nov. 4. 

Dad's easy chair is empty 
-he's at the meeting of 
the citizens' get -out -the - 

vote committee. 

er 

eadquarters 

U.S.A. 

Sis is boning up to 
write her entry in 
the Citizenship 
Essay Contest the 
businessmen's asso- 
ciation is sponsor- 
ing at school. 

¡he Family Vote 
will elect the Next President 

Mother's helping her club make a tele- 
phone campaign telling everyone 
when and where to register. 

Grandma's sending 
registration reminders 

sto all the church mem- 
bers. Even little Sis is 
helping -rubber. 
stamping messages on 
the cards. 

n 

Politicians talk a lot about this and that "bloc" of voters 
being decisive factors in this election. So do all the poll- 
sters. You can't blame them for trying to dope it out that 
way in advance ... but ... 
YOU know you're going to vote your own sweet way 
when you get behind that voting booth curtain-that 
where you live or work hasn't got a blankety-bloc thing 
to do with how you'll vote. You'll vote for what you be- 
lieve to be in the best interests of your family-your kids 
-and your kids' kids. 

So YOU know that this year-as always-it will be the 
FAMILY vote that really decides things. And families 

NOT THE FARN! VOTE... 
THE 8/-C/TY 
7//E LABOR 
OR A/VY PARTY VOTE... 

are working as never before to make sure every American 
votes. Right now in millions of American families, every- 
one from Little Sis to Grandma is pitching in to remind 
every eligible American to register to make sure of the 
opportunity to vote. And then they'll tackle the job of 
getting out the vote of every member of America's 
44,000,000 families. They're the biggest "bloc" in Amer- 
ica-they ARE America! 

If your family is already working at 
the job-congratulations! If you 
aren't, talk it over at supper tonight, 
and pitch in tomorrow. 
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FOR BAND OR SBAND 

- WITH INTERCHANGEABLE 

R -F SECTIONS 

There's no excuse for guess -work in r -f pulse 
analysis. PRD's spectrum analyzers pro- 
vide the most up-to-date means for accurate 
determination of microwave spectra. The 
simple interchange of demountable r -f 
panels permits operation at either S- or 
X -band ... or at other bands as additional 

ACCURATE R -F PULSE ANALYSIS 

RADAR SYSTEM OSCILLATOR 
ADJUSTMENT 

DETERMINATION OF 
MAGNETRON PULLING AND AFC 

OPERATION 

1 

TYPE 850 
SERIES 

universal 
spectrum 
analyzers 

r -f sections become available. Of particular 
importance is the versatile arrangement of 

the microwave components, making pos- 

sible the independent use of the variable 
attenuator, frequency meter, mixer, and 
local oscillator for a variety of bench 
measurements. 

WEAK SIGNAL DETECTION 

STANDING WAVE MEASUREMENT 
BY HETERODYNE METHODS 

PRECISE FREQUENCY 
MEASUREMENT 

3/747/Vhr; RESEARCH 

& DEVELOPMENT COMPANY- Inc 
55 JOHNSON ST., BROOKLYN 1, NEW YORK 

WESTERN SALES OFFICE: 737 NO. SEWARD STREET, HOLLYWOOD 38, CALIFORNIA 
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KENYON 
TRANSFORMERS 

FOR 

J A N Applications 

Radar 

Broadcast 

Atomic Energy Equipment 

Special Machinery 

Automatic Controls 

Experimental Laboratories 

FOR STANDARD AND SPECIAL 

APPLICATIONS 

For more than 25 years, Kenyon has led the field in producing premium 

quality transformers. These rugged units are (1) engineered to specific 

requirements (2) manufactured for long, trouble -free operation (3) meet all 

Army -Navy specifications. 

Write for details 

KENYON TRANSFORMER CO., Inc. 
840 Barry Street, New York 59, N. Y. 
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Reduce 

space and weight 

requirements 

as much as 

8070. . . 

G -E Permafil d -c capacitors designed to operate in 
high ambients-up to 125 C-without derating Fle 

Why you gain by using Permafil capacitors 

for high -temperature operation 

Ila 

ro 100 
U ç 

90 

y 80 
O00 

A 70 
N] 60 l' 
d d 50 

40 

30 

Limit of 
Choroc eristics 

D,E, and F 

I I I 

High emp 
Permaf l 7 

7 

-60 -40 -20 0 20 40 60 
Degrees Centigrade 

80 100 120 

Comparison of operating voltages for JAN -C- 

25 characteristics D (vegetable oil), E (mineral 
oil), and F (synthetic insulating liquids) with 
Permafil impregnated capacitors-crosshatched 
area reveals advantages of Permafil over other 
impregnants in the high -temperature range 
above 40 C. 

For ambient temperatures above 40 C, most liquid -filled paper -dielectric 
capacitors require considerable derating. This increases both space and 
weight requirements. 

G -E Permafil capacitors, however, operate in high ambients-up to 125 C 
-for 10,000 hours, at full rated voltage. They average about the size 
and weight of liquid -filled capacitors that will operate at 125 C-a saving 
of 80%. They're suitable for all blocking, by-pass, filtering, and many 
coupling and timing applications. 

Permafil capacitors stand up in elevated temperatures because the paper 
dielectric is impregnated with a solid plastic compound that retains its 
electrical stability at both high and low temperatures. And since the 
impregnant is a solid, it can't leak. With proper derating or where short 
life characteristics are permissible, Permafil capacitors can be used in 
temperatures as high as 150 C. They can also be used in high altitudes 
and where extreme cold is encountered. Other characteristics include high 
insulation resistance and comparatively constant capacitance with tem- 
perature changes. 

G -E Permafil capacitors can be obtained in case styles CP53 and CP61, 
as covered by specification JAN-C-25-in ratings of .05 to 1.0 muf, 400 
volts DC. They are housed in metallic containers and hermetically sealed 
with G -E long -life all -silicone bushings. 

For full information on Permafil capacitors, see your local G -E repre- 
sentative. Or write Section 407-310. Ask for Bulletin GEC -811. General 
Electric Company, Schenectady 5, New York. 
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antenna research, 
development 

facilities 

... 

The 420 -acre ANDREW Research 
Center, including a mile -long 
testing range, is devoted 
entirely to antenna research and 
development. In addition to the 
many Andrew standard models 
which have been developed 
here, several research and 
design problems have been 
undertaken on both prime and 

sub -contracts. The use of these 
facilities can be of material 
assistance in the design and 
manufacture of systems, 
associated equipment or in the 
development of custom 
antenna equipment. 

4 The testing range utilizes this 
platform and various towers for 
antenna field testing. Recently, a 
full-scale model of the Empire State 
Building's conical upper section was 
built on the platform for testing 
television, transmitting antennas. The 
ANDREW "Skew" antenna. developed 

from the tests is now in use on the 
Empire State Building. 

' .Il this large, well 
equipped Center, a wide 
range (f equipment and 
set-ups are available. both 
indoors and out. Antenna 
problems are solved by 
antenna specialists- 
equipment and e.vperiellee 
corer 50 KCS to 20.00(1 
11(S-these enable 
ANDREW to accept a wide 
range of antenna develop- 
ment and engineering 
responsibilities. 

4 The large indoor laboratory has 
provisions for handling large equipment 
and is equipped with complete machine 
shop and metal working facilities. 
Testing is done in the upper portion of the 
building where the all -wood construction 
and elimination of metallic surfaces 
permit undistorted operation of the 
test set-up. 

ANTENNA SPECIALISTS 
C OR P OR A T ION 363 EAST 75TH STREET, CHICAGO 

TRANSMISSION LINES FOR AM.FMTVMICROWAVE ANTENNAS DIRECTIONAL 
ANTENNA EQUIPMENT ANTENNA TUNING UNITS TOWER LIGHTING EQUIPMENT 

ELECTRONS AT WORK (continued) 

rounding of the 100-kc square -wave 
would occur. 

Certain limitations were placed 
on modifications in the circuit. 
First, the overall gain of the am- 
plifier had to be kept as high as 
originally or higher. Second, the 
B supply and filament supply -cur- 
rent requirements could not be in- 
creased. In addition, wiring and 
layout had to be noncritical. Fi- 
nally, peaking coils were not de- 
sirable because of the number of 
adjustments required. 

The usual techniques employed 
to improve the bandwidth of re- 
sistance -coupled amplifiers are to 
(1) reduce distributed and wiring 
capacitances to a minimum, (2) use 
tubes having low internal capaci- 
tances, (3) use very low plate load 
resistors, (4) where gain is a fac- 
tor, employ tubes having high mu- 
tual conductance, (5) use series and 
shunt peaking coils to resonate 
existing distributed capacitances, 
and (6) introduce sufficient degen- 
eration to broaden overall band- 
width, even at the expense of some 
gain. 

Unfortunately, the limitations 
placed on circuit modification pre- 
vented the use of these techniques. 
An examination of the circuit lay- 
out and wiring indicated that dis- 
tributed capacitances were already 
at a practical minimum within the 
limitations of a noncritical layout. 

Techniques (3) and (6) were 
not permitted because of the loss 
of overall gain. Technique (5) 
had previously been ruled out as 
one of the limitations. 

A check on tube characteristics 

r 
(A) 

(8) 

19 FIG. 2-Amplifier response to a 100-kc 
square wave (A) and response alter 
circuit modification described in test (B) 
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it's !few! 
hp/Mr/boll PM.. 

AVAl1.ARLE 
NOW FOR 

IMMEDIATE 
DELIVERY: 

Actual Size 
1.300 mint. 

9/32" v t/z" vt 3/16" 
301-510 mmf. 

9/32" n '," v 7/32" 
For Television, Radio and other 

Electronic Applications. 
1 - 420 mind. cap. of 500v DCW 
1 - 570 mart. cop. at 300v DCW. 
Temperature Co -efficient 2150 

parts per million per degree 
C for most capacity values. 

6 -dot color coded. 

KIT DIMENSIONS 
41/4"x6"x33/4" 

This Kit Contains 5 Each 01 The TYPE CM -15 Following Capacitors ... 
TYPE CAP. 

DESIGNATION MMF. 
CM -15 -C -010-M 1 

CM -15 -C -020-M 2 
CM -15C -030-M 3 
CM -15 -C -050-K 5 
CM -15 -C -100-J 10 
CM -15 -C -120-J 12 
CM -15 -C -150-J 16 
CM -15C -180-J 18 
CM -15.0-200-J 20 
CM15-C-220-J 22 
CM -15-6-240-J 24 
CM -15 -E -270-J 27 
CM -15 -E -300-J 30 
CM -15 -E -330-J 33 
CM -15 -E -360-J 36 
CM -15 -E -390-J 39 
CM -15 -E -430-J 43 
CM -15 -E -470-J 47 
CM -15 -E -500-J 50 
CM -15 -E -510-J 51 
CM -15 -E -560-J 56 
CM -15 -E -620-J 62 
CM -15 -E -680-J 68 

DC WKG. LIST TYPE CAP. DC WKG. LIST 
VOLTAGE PRICE DESIGNATION MMF. VOLTAGE PRICE 

500 $0.50 CM -15 -E -750-J 75 500 $0.40 
500 .50 CM -15-E-8204 82 500 .45 
500 .50 CM15-E-910-J 91 500 .45 
500 .40 CM -15 -E -101-J 100 500 .45 
500 .40 CM -15 -E -111-J 110 500 .45 
500 .40 CM -15-E-1214 120 500 .45 
600 .40 CM -15-E-1314 130 500 .45 
500 .40 CM15-E-151-1 150 500 .45 
500 .40 CM -15-E-1614 160 500 .50 
600 .40 CM -15 -E -181-J 180 500 .50 
500 .40 CM -15 -E -201-J 200 500 .50 
500 .40 CM -15 -E -221-J 220 500 .55 
500 .40 CM -15 -E -241-J 240 500 .55 
500 .40 CM -15 -E -251-J 250 500 .55 
600 .40 CM -15 -E -271-J 270 500 .60 
500 .40 CM -15-E-3014 300 500 .60 
500 .40 CM -15-E.3311 330 500 .65 
500 .40 CM -15 -E -361J 360 500 .70 
500 .40 CM -15-E391-1 390 500 .70 
500 .40 01-15-E4314 430 300 35 
500 AO CM -15 -E471 -J 470 300 .80 
500 AO CM -15-E-5014 500 300 .80 
500 .40 CM -15 -E -511-J 510 300 .80 

All the above are silver mica only. Standard Tolerance: =5% - Closest Tolerance: +.5 mmfd. 

MINIATURE 
ELMEN dICA 
CAPACITOR KIT 
IN IT'S COLORFUL. NEW DISPLAY CONTAINER 

In line with the new ARCO policy 
of improved packaging, we are 
happy to announce that the pop- 

ular CM15 miniature mica kit is 
now available in a colorful, com- 
pact, more durable container. The 
new kit is less than half the size of 
its predecessor, but the capacitors 
are far more accessible in plainly 
marked individual tuck boxes. These 
new packaging improvements make 
ARCO kits easy to handle, easy on 
the eyes, and easy to sell. 

Known the world over for their 
reliability under all operating 
conditions, EL-MENCO Capaci- 
tors are chosen by manufacturers 
who want successful performance 
and long life from their products. 

EL-MENCO fixed mica dielec- 
tric capacitors are compact, pre- 
cision mode. Manufactured in 
accordance with American mili- 
tary standards to Meet Army 
and Navy JAN -C-5 Specifica- 
tions. All impregnated and JAN, 
color coded unless otherwise 
specified. Standard specification 
limits are shown below. 

Moulded in low loss bakelite, 
tested at double the working 
voltage. Tests for dielectric 
strength, insulation resistance, 
temperature co - efficient and 
capacitance drift, humidity and 
life tests according to JAN and 
RCM STANDARDS. All units 
are wax dipped for salt water 
immersion seal. 

ARCO ELECTRONICS INC. 103 LAFAYETTE ST., N.Y. 13, N.Y. 
ATT. WEST COAST BUYERS. You can order the CM -15 Kit tor immediate delivery direct from 

Arco Capacitors Inc., 5281 West Pico Blvd., Los Angeles 19, California. 
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Want an oscilloscope camera NOW? 

Scope Image Film Recording 

Single -frame photography of stationary pat- 
, terns using a continuously running sweep. 

Scope Image Film Recording 

Z Single -frame photography of single transients 
using a single sweep. 

Scope Image Film Recording 

3Continuous -motion photography employing film 
motion as a time base. 

Scope Image Film Recording 

4Continuous -motion photography employing 
oscilloscope sweep as a time base. 

FILM MOTION 
TIME BASE 

FILM MOTION 
AND SCOPE SWEEP 

5Continuous -motion photography employing 
combination of film motion and oscilloscope 
sweep as a time base. 

Fairchild Oscillo -Record Cameras are now available from stock for 
immediate shipment. With these units you can make permanent photo- 
graphic records of oscilloscope traces, thereby eliminating possible 
errors in making hand sketches from memory. In time -saving and con- 
venience alone, these cameras will pay for themselves many times over. 

FAIRCHILD OSCILLO -RECORD CAMERA 
IS UNUSUALLY VERSATILE 

Users of the Fairchild Oscillo -Record Camera like its versatility. De- 
signed for both still and continuous -motion photography on 35 -mm film, 
it records non -recurring phenomena that are too rapid for visual study, 
others that are so slow that continuity is lost, and the occasions where 
very high-speed transients are 
combined with very slow -speed 
phenomena. For some idea of the 
types of jobs this instrument can 
do, study the examples at the left. 
Each solves a particular problem. 
Oscillo -Record camera users es- 
pecially like its: 

CONTINUOUSLY VARIABLE 
SPEED CONTROL -1 in/min. to 
3600 in/min. 

TOP OF SCOPE MOUNTING 
that leaves controls easily acces- 
sible. 1. Camera, 2. periscope, 3. electronic speed 

control. Accessories include 400- and 1,000- 

PROVISION FOR 3 FILM ft. film magazines, magazine adaptor and 
motor, universal mount for camera and peri - 

LENGTHS -100, 400 or 1,000 feet. scope, binocular split -beam viewer. 

FAIRCHILD TAKE-UP CASSETTE FOR SHORT RUNS 

Complete information about applications and operation 
of both the Fairchild Oscillo -Record Camera and the 
Fairchild -Polaroid Oscilloscope Camera is available. 
Write today to Fairchild Camera and Instrument Cor- 
poration, 88-06 Van Wyck Boulevard, Jamaica 1, New 
York, Department 120-18A2. 

Where only a few pictures 
are required for quick de- 
velopment and study, a small 
Take-up Cassette is avail- 
able as an accessory. The 
convenience afforded by this 
unit results in the saving of 
considerable time in han- 
dling short runs and reduces 
film wastage to a minimum. 
It is easily attached to the 
top of the camera by means 
of an adapter. A built - in 
knife permits short lengths 
of exposed film (up to 10 
feet) to be cut off and re- 
moved with the cassette for 
developing. 

//RC(71iLD 
OSCILLOSCOPE RECORDING CAMERAS 

9 
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. . . THE LAMINATED PHENOLIC TUBING WITH 

COUNTLESS ADVANTAGES IN THE ELECTRICAL AND 

ELECTRONIC INDUSTRIES . e r ADVANTAGES PROVEN 

DAILY IN THE FIELD AND ON THE PRODUCTION LINE: 

For example, hundreds of thousands of Clevelite coil forms, 
collars, bushings, spacers and tubes are being shipped con- 
stantly all over the world. 

Clevelite is engineered and made to your specifications, with 
a liberal allowance for close tolerances. Our Research Labora- 
tory assures you of exceptional quality products with depend- 
able performance, and uniformity. 

Our complete facilities for volume production help to cut your 
costs, for Clevelite is unparalleled in its price class. 

Our engineers will be glad to work with you to develop your 
special needs. 

AVOID NEEDLESS WORRY AND TROUBLE! INSIST ON CLEVELITE! 

Why pay more? 
Kor the bee.. jib Cleveland. 

ØCLEVELAHD CONTAINERc 
6201 BARBERTON AVE. CLEVELAND 2, OHIO 

PLANTS AND SALES OFFICES a1 Plymouth, Wisc., Chkogo, Detroit, Ogdensburg, N.Y., Jamesburg, N.1 

ABRASIVE DIVISION at Cleveland, Ohio 

CANADIAN PLANT: Th. Cleveland Container, Canada, LW., Prescott, Ontario 

REPRESENTATIVES 

NEW YORK AREA R. T. MURR AY, 604 CENTRAL AVE., EAST ORANGE, N.J. 

NEW ENGLAND R. S. PETTIGREW i CO., 62 LA SALLE RD., WEST HARTFORD, CONN. 

CHICAGO AREA PLASTIC TUBING SALES, S215 N. RAVENSWOOD AVE., CHICAGO 
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Brush Penmotor 
FOR YEARS "Put it in writing" has been a favorite phrase of alert 

businessmen. Today the same idea is being effectively and economi- 
cally applied to industrial and research instrumentation. 

The Brush research and engineering staffs have applied "Put it in 
writing" to instrumentation by the development of the Brush Pen - 
motor. This versatile device, the heart of a wide variety of Brush 
instruments, makes it possible to record at high speeds the variations 
of electrical currents, of vibrations, of strains, surface roughness, 
scores of other electrical and mechanical phenomena. 

Because the Brush Penmotor records with an ink line, the line is 
uniform regardless of speed and the chart reading is permanent, in- 
stantaneously available. Ink recording paper is inexpensive, easy to load. 

Brush engineers welcome the opportunity to discuss with you the 
application of recording oscillographs to your instrumentation needs 
so that you can put findings in writing. For further information, write 
The Brush Development Company, Department GB -9, 3405 Perkins 
Avenue, Cleveland 14, Ohio. 

THE 

DEVELOPMENT COMPANY 
3405 Perkins Avenue 

Piezoelectric Crystals and Ceramics 

Magnetic Recording Equipment 

Acoustic Devices 

Ultrasonics 

Industrial & Research Instruments 

Cleveland 14, Ohio 

ELECTRONS AT WORK (continued) 

ruled out techniques (2) and (4) , 

for tubes other than those alrece.ly 

used having higher mutual con- 
ductance and/or lower internal 
capacitances were found to require 
greater B or filament currents, or 
both. 

The circuit modifications shown 
dotted in Fig. 1 were tried. The 
results were quite satisfactory, as 
shown by the 100-kc square -wave 
response of the modified circuit 
Fig. 2B. 

The principle used, though not 
new, is seldom applied to resistance - 
coupled amplifiers. Basically, ca- 
pacitor C acts to couple a small 
amount of energy from the output 
of V_ to the input of the preceding 
stage. Since C is kept small in 
value, only the higher frequency 
signals are affected. Resistor R 
acts to provide damping and thus 
to reduce any tendency towards 
oscillation and excessive peaking. 

By adjusting C it is possible to 
actually place a slight 5 or 10 per- 
cent overshoot on the leading edge 
of the square -wave. The net effect 
is similar to that obtained when 
adjusting a peaking coil. 

Components C. and R together 
act to provide regeneration at the 
higher frequencies, boosting the 
gain of this section of the amplifier 
sufficiently to make up, in part, for 
the loss of highs in the rest of the 
circuit. 

A further improvement in overall 
response was obtained by applying 
the same technique to the push-pull 
output stage, where the greatest 
high -frequency loss occurred. Cross - 
feed capacitors C. and C, provided 
the necessary in -phase feedback 
signal at higher frequencies. 

A mathematical investigation of 
this technique has not been made, 
but the experimental results were 
so satisfactory it is felt that others 
in the field may be interested in 
investigating the technique further. 

Tape Duplicating Equipment 
THE GROWING BUSINESS of duplicat- 
ing magnetic tapes has led to many 
interesting techniques. The method 
of duplication described is the work 
of the Audio -Video Recording Com- 
pany, Inc., a sister c^mrnnv to A -V 
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LABORATORY ELECTROMAGNET 
LARGE VOLUMES of homogeneous magnetic field are provided for 
experimental work by the Model V-4012 (12 -in. pole diameter) Varian 
Electromagnet. A few applications are: nuclear- and paramagnetic - 
resonance work, Zeeman studies, and beam deflection. Pole caps are 
readily changed for high- or low -field operation. 

EXTREMELY RIGID CURRENT REGULATION (1 part in 105 for 10 
per cent line voltage change) is attained with the Varian 
Model V-2100 Magnet Power Supply-specifically designed to 
energize these magnets. Other features of the Model V-2100 
include negligible long-time drift and circuitry for injection 
of: (a) field sweeping voltages, and (b) nuclear -resonance 
field regulating voltages. 

VACUUM -IMPREGNATED and sealed magnet coils are insulated against 
high voltage to ground. Surge protection is included. A variety of series 
and parallel connection possibilities permits a wide choice of voltage - 
current combinations. Geometric changes are minimized by full -yoke 
construction. The magnet mounts on a base which brings the pole axis 
approximately to waist height. 

GUARANTEED HOMOGENEITY is accomplished by accurate parallelism 
of carefully -ground air gap surfaces. Nuclear -resonance field -measuring 
techniques are employed to confirm the guaranteed performance of 
each magnet: That with conventional 12 -in, diameter pole caps and 
standard 13/4 -in. air gap the Model V-4012 magnet field will be uniform 
to 1 part in 50,000 over a volume not Iess than 1 cu. in. 

Special field configurations can be provided where required. 

TYPICAL GAP FIELDS 
Air Gap. 

In. 
Diameter of Pole 
at Air Gap, in. 

Pole 
Arrangement 

Magnet 
Input, kw 

Field, 
Gauss 

51/.1 12 Pole caps removed 4 7,000 

13/4 12 Standard pole caps 4 - 13,500 

I/2 1 5/8 Soft iron tapered pole caps 
with 1/8 -in. axial hole, for 

4 31,000 
1/4 1 Zeeman observation. 4 37,500 

YOUR CORRESPONDENCE is invited concerning this magnet and power 
supply as well as other models including an 8 -in. pole -diameter electro- 
magnet and large laboratory permanent magnets. Varian Associates 
also is active in both the research and manufacturing branches of the 
nuclear -resonance field. 

klystrons-specialized instrumentation 

i VARIAN associates 
990 VARIAN STREET SAN CARLOS 1, CALIFORNIA 

UNIFORM 

FIELDS 

i 

HIGH FIELDS 

homogeneity homogeneity 

guaranteed 

1 part in 50,000 

ao 000 gauss, max. 40,000 max. 

low 

power requirements 

FIELD ENGINEERING 

REPRESENTATIVES 

IN PRINCIPAL CITIES 
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GENERAL PLATE COMPOSITE METALS 
Give Higher Performance, Reduce Costs, Conserve Scarce Metals 
General Plate Composite Metals, 
made by metallurgically bonding 
one metal to another, are available 
in strip, sheets, bars, tubing or wire 
in various sizes and thicknesses. 
Silver, gold, platinum on base 
metals give solid precious metal 
performance at a fraction of the 
cost of solid precious metal. The 
precious metal provides specific 

COMPOSITE CONTACTS 
General Plate can supply all types of fabricated 
composite contacts, buttons, rivets, contact assem- 
blies made to customer's specifications. These 
contacts give high electrical conductivity at re- 
duced costs. 

COMPOSITE BASE METALS 
Available in practically any combination of 
precious to precious, precious to base or hase to 
base metals. Combinations for electronics include 
aluminum clad iron, nickel clad iron for anode 
materials. 

TRUFLEX THERMOSTAT METALS 
These thermostat metals are manufactured in a 
wide variety of types, each with a different re- 
action to temperature. Precision parts fabricated 
to exact specifications. 

performance requirements such as 
electrical conductivity and corro- 
sion resistance while the base metal 
provides workability, strength, and 
solderability. 

Composite base metals available 
in variety of combinations to pro- 
vide properties not possible with a 
solid metal. Typical General Plate 
clad metal combinations are copper 

COMPOSITE PRECIOUS METALS 
Precious metals and alloys bonded to base metals 
available in following types - overlay, single and 
double edgelay, single and double inlay, toplay, 
ready for you to fabricate. 

ALCUPLATE 
Copper clad aluminum for cooling fins, terminals, 
etc., light weight, excellent conductivity. Copper 
provides ideal surface for soft soldering. 

WAVE GUIDE and COLLECTOR RINGS 
RECTANGULAR WAVE GUIDES. Solid silver, 
silver lined brass or aluminum. Sizes to govern- 
ment specifications. 
COLLECTOR RINGS. Solid silver or silver on 
hase metal. All sizes. 

on Monel; copper, brass, aluminum, 
Monel, nickel on steel; steel, cop- 
per, silver on aluminum. Special 
combinations include titanium on 
steel, molybdenum on cupro nickel, 
calcium on nickel, copper and silver 
on magnesium, etc. 

General Plate manufactures all 
grades of silver solder, solder filled 
wire, solder clad base metal, etc., 
with various melting ranges for all 
applications. General Plate Engi- 
neers will gladly help you with 
your problems. 

* * * * * * 

General Plate Products 

ALFER, ALNIFER, NIFER - Aluminum 
and Nickel clad Steel for anode plates. 

ALCUPLATE - Copper clad Aluminum 
for terminals, heat transfer sections, 
electronic component cases. 

ALSIPLATE - Silver clad Aluminum for 
lightweight conductors, capacitors, etc. 

BRONCO - Phosphor Bronze clad Cop- 
per for high conductivity springs. 

-720 MANGANESE, AGE HARDENABLE, 
ALLOY - Corrosion resistant spring 
material for diaphragms, springs, fin- 
ger stock, etc. 

PLATINUM - Sheet, wire, tubing, parts 
of all types. Complete assay and re- 
fining facilities for platinum metals. 

BONDWICH - Solder clad brazing shim 
for carbide tipped tools. 

THIN GAUGE METALS - Beryllium cop- 
per, nickel, pure beryllium, Haynes 
Stellite alloys, etc. 

WAVE GUIDE TUBING and COLLECTOR 
RINGS - Full range of sizes to exact 
specifications. 

COMPOSITE CONTACTS and CONTACT 
METALS - High electrical conductiv- 
ity, increased strength and wearing 
qualities at reduced cost. 

TRUFLEX THERMOSTAT METAL - Sheet, 
strip, formed elements and assemblies 
produced to specification. 

WRITE FOR TECHNICAL BULLETINS 

GENERAL PLATE Division of Metals & Controls Corporation 
FOREST ST., ATTLEBORO, MASSACHUSETTS 
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THE TUBULAR TRIMMER STYLE 535 ... 

THE ERIE Style 535 Tubular 
Trimmer combines economical price, 
compact size, and easy mounting, 
with features for UHF operation. Ca- 
pacitance range is 0.7 to 3.0 MMF. 
When mounted it extends only 
17/32" from the underside of the 
chassis. It is 7/32" in diameter, and 
high terminal is conveniently avail- 
able to tube socket terminals at a 
level 1/4" from the underside of the 
chassis. 

Design simplicity results in very 
low inductance, and uniform, straight- 
line, and noiseless adjustment. It can 
be mounted close to associated cir- 
cuit elements, and the ribbon type 
leads help to minimize inductance in 
UHF circuits. 

The Style 535 Trimmer as shown 
at the right, is unique in requiring 
work from only one side of the chassis 
when mounting. Ground terminal is 
provided for soldering to chassis 
when desired. 

Write for descriptive literature 
and samples. 

32 64 593" 
+ .010 

.062" 

Mounting Hole 
Dimensions 

DIA. 
.217" 

±.002 

.238" 
± .004 

> 
+1 óóºL 

.225' 
+ .003 - .001 

.106" 
+ .002 - .004 

RESISTOR CORP. 

ACTUAL SIZE 

STYLE 535 
PATENTED 

1. Push in bole. 

2. Lock in hole by 
turning adjusting 
screw through 
top terminal. 

3. Adjust capacitance 
from top at final 
test station. 

The chassis punch -out re that for the tubular ceramic trimmers thatyarethe 
Ste5in ie identical to 

general usage 

Slea t,e cd V4e u4K 

ERIE RESISTOR CORP., ERIE, PA. 
LONDON, ENGLAND TORONTO, CANADA 

Cliffside, N.J. Philadelphia, Po. Buffalo, N.Y. Chicago, III. 
Detroit, Mich. Cincinnati, Ohio Los Angeles, Calif. 
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ACTUAL 
SIZE 

SUB -MINIATURE 

puOi LIGHTS 
for AIRCRAFT 

AND IMPROVED 
IPL 

IMPORIAN7 
DETAILS 

ti If.47,{J,St::.: 
.. .. .. . .. .. ... ... . . 

.. 

SUB -MINIATURE INDICATOR ASSEMBLIES 

A great aid to your miniaturization program 

MOUNT IN 15/32" HOLE 

ll9J 

NONDIMMING 
No. 8-1930-621 

ALL LENS COLORS 

Easy lamp replacement 
with any midget flanged 

base lamp types 

Complete blackout 
or semi -blackout 

dimmer types 

de, 

MECHANICAL 
DIMMER 

No. 11-1930-621 

THESE ASSEMBLIES LOGICALLY REPLACE 
LAMPS NO. 319, 320, and 321 

REPLACE 
WITH THIS 

NOT 
THIS 

IIIIIIIIIUIII 

OR 
THIS 

11111111111 

PLASTIC PLATE (EDGE) LIGHT ASSEMBLIES 

1111111_ 

(111:1111b 

ACTUAL SIZE 

1952 

111 

AIR FORCE and BUREAU of AERONAUTICS 

MIL -L-7806 DRAWING MS -25010 
DIALCO No. TT -51 (Red filter -black top) ... or, No. TT -51A, complete with No. 327 Lamp 

ALSO MADE 
with other filter colors 
and with light -emitting 

top (for indication) 

ALL OF THE ASSEMBLIES ILLUSTRATED 
ACCOMMODATE LAMPS NOS. 327, 328, 330, and 331. 

ANY ASSEMBLY AVAILABLE COMPLETE WITH LAMP 

SAMPLES ON REQUEST-NO CHARGE 

ACTUAL 
SIZE 

Foremost Manufacturer of Pilot Lights 

The DIAL LIGHT COMPANY of AMERICA 
60 STEWART AVENUE, BROOKLYN 37, N. Y. HYACINTH 7-7600 

ELECTRONS AT WORK continued) 

Setup of the five master duplicators 

Tape Libraries in New York. 
The system makes use of the 

Ampex extended -range magnetic 
tape recorder which records and 
plays back signals as high as 100,- 
000 cycles. Operating at a multiple 
speed, the entire audio spectrum 
can be rapidly re-recorded from 
one tape to the other without atten- 
uating either the bass or treble 
ends. 

A tape transport mechanism is 
used for the playing of the original 
tape but with the standard mag- 
netic head housing modified for the 
installation. The head contains no 
erase or record heads but it does 
contain two separate playback 
heads. These are staggered ver- 
tically so that both tracks of a 
dual -track tape can be played back 
simultaneously. 

The circuitry consists of dual 
playback amplifiers, one for each 
track. Output of each playback 
channel terminates at line level in 
an audio rack. Separate gain con- 
trols are provided for each playback 
channel to insure a matched balance 
between the two levels. Across the 
output terminals of these gain con- 
trols are meter multipliers and vu 
meters for gain setting. Outputs 
of the playback controls are ter- 
minated in channel buses across 
which are bridge -multiplied the 
inputs to the duplicators. 

At present, five master tape 
duplicators are used. No erase head 
is provided but bias current is gen- 
erated for the two separate record 
heads that are staggered vertically, 
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MOLONEY eN/'(ID/'@ ELECTRONIC CORES 

...NOW AVAILABLE IN QUANTITY 
IN OVER 1000 STANDARD SIZES 

STANDARD TEST 

All 12 mil cores are tested for core loss (true Natts) and excit- 

ing volt-amperes (apparent watts) at 60 cycles. 4 mil cores are 

tested at 400 cycles. Following table gives maximum test values. 

Average values are approximately 20% less than maximum. 

12 Mil -60 Cycle 
@ 15000 gauss 

4 Mil -400 Cycle 
A 10000 gauss 

Core Loss (TW) 0.95 x lbs. 4.4 x lbs. 

Exciting Volt -Amps (AW) 1.75 x lbs. + 6.25A* 5.0 x lbs. + 16.6A* 

A = Gross Area of core face in Sq. li. 

All 2 mil cores are tested for pulse permeability by using a 2 

microsecond pulse width at 400 P. P. S. and maximum flux 

density of 10000 gauss. The minimum permeability will be 500 

All 1 mil cores are tested for pulse permeability by using a 0.2.e 

microsecond pulse width at 4000 P. P. S. and maximum flux 

density of 3000 gauss. The minimum permeability will be 175. 

Moloney HiperCore Electronic Cores now available in quantity to manufacturers of elec- 

tronic equipment whose product is manufactured for ultimate use by U. S. Government. 
Produced in lamination thickness from 1 mil to 12 mil and in standard widths from 1/4". 

Better transformer performance is assured when HiperCore Electronic Cores are used 

because these wound cores have greater flux carrying capacity and lower losses than 

other types of cores of comparable sizes. The overall result, in addition to better perfor- 

mance, is a lighter, smaller core. Because HiperCores are wound cores, they permit 
accelerated production through savings in assembly time. 

Rigid core production control permits these cores to test well within industry tolerances. 

Typical test requirements for various types are listed in the panel above. Special tests 

for specific operating conditions will be made if desired. ME52-22 

Write today for information concerning your needs. 

MOLONEY ELECTRIC COMPANY 
Manufacturers of Power Transformers Distribution 
Transformers Load Ratio Control Transformers 
Step Voltage Regulators Unit Substations 

BETTER 
PERfORMANCE 

GREATER RELIABILITY 

ion 
LESS MAINTENANCE 

SALES OFFICES IN ALL PRINCIPAL CITIES FACTORIES AT ST. LOUIS, MO. AND TORONTO, ONT., CANADA 
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NEWS 
ABOUT G -V 

Seven -Pin Miniature Thermal 

Time Delay RELAYS 

Relay Retainer 
Available 

lIn production 
for over a year. 

2 Deliveries made 
for use on over 
125 governinent 
contracts. 

Deliveries are 
prompt and on 
schedule. 

Time Range: 3 seconds to 5 minutes 

Heater Voltages: 2 to 125 volts-AC & DC 

Hermetically sealed in metal shell and yet 

is also adjustable 

The ultimate in precision and ruggedness 

Fully temperature compensated 

Octal size also available in metal shell 

Write or Wire for Catalog 
and other information. 

24 Hollywood Plaza 
East Orange, New Jersey 

2 KW 
VACUUM TUBE 

BOMBARDER 
OR 

INDUCTION 
HEATING UNIT 

For only $650. 
Never before a value like this new 2 -KW 
bench model "Bombarder" or high fre- 
quency induction heater . . . for saving 
time and money in surface hardening, 
brazing, soldering, annealing and many 
other heat treating operations. 

Simple . . . Easy to Operate . . . 

E c o n o m i c a l Standardization of 
Unit Makes This New Low Price 

Possible. 

This compact induction heater saves 
space, yet performs with high efficiency. 
Operates from 220 -volt line. Complete 
with foot switch and one heating coil 
made to customer's requirements. Send 
samples of work wanted. We will ad- 
vise time cycle required for your par- 
ticular job. Cost, complete, only $650. 
Immediate delivery from stock. 

Scientific Electric Electronic Heaters are 
made in the following ranges of Power: 
1-2-31/2-5-21/2-10-121/2-15 -15 - 18 - 25-40-60- 
80-100-250KW. 

eieeze:s 
Division of 

"S" CORRUGATED QUENCHED GAP CO. 

107 Monroe St., Garfield, N. J. 
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NewELECTRICAL TUBING 
gives 

A. 

5 -WAYS 

Here's why... 
VARGLAS Tubing is now impregnated with G. E. PERMAFIL 

Here's how... 
DBETTER DIELECTRIC RETENTION 

. . . 7,000 volts - and keeps its high dielectric value under toughest service 

conditions. 

D BETTER FLEXIBILITY 
... twist it-tie it - bend it - wrap itl No crack - no peel-no dielectric loss. 

D BETTER HEAT RESISTANCE 
C - 1,000 hours at 125° ... withstands more than 2,000 

C - extensive periods even at 150° C. 

CORPORATION 
Makers of 

Electrical Insulating 
Tubing and Sleeving 

AVAILABLE IN COILS 
. so that you can cut the length you need -- no more, no less, no waste. 

Standard colors - wide range of sizes - meets or exceeds all A.S.T.M. 

specifications. 

CAN BE AFTER -TREATED 
. . in baking and varnishing operations. Reacts 

better than most oleoresinous materials and other 
synthetic coated tubings. r________ 

' VARFLEX Corporation, 308 Joy St., Rome, N. Y. 

Please send me full information as well as a free sample of your new 

Varglas Tubing impregnated with General Electric Permafil. I am particularly 

interested in samples suitable for............. 

1 

Send for 

FREE 
Sample- 

Full 

Information 

Name 

Company 

Street CityZone.... «. State ,. ...... _ 
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A typical 
Servomechanisms, Inc., 
computer for aircraft 
control systems. 

Packaged, Functional 
Electronic Controls for 
Defense and Industry 
Servomechanisms, Inc.,... pioneers in the 
design and production of packaged 
function "building blocks" for electronic 
and electro -mechanical control systems. 
Each block in the system is an individu- 
ally packaged function easily plugged - 
in or out of pre -wired chassis. This 
technique simplifies maintenance and 
reduces the "down -time" problem to 
minutes. Both 60 and 400 cycle blocks 
are available for system synthesis. 
Servomechanisms' packaging tech- 
nique provides the military and in- 
dustrial designer with: 

Spatial Adaptability 
Interchangeability 
Training Simplicity 
Ease of Assembly 

EI"ec ronics 

MECHANISMS -COMPUTERS 

AMPLIFIERS -ADAPTERS 

POWER SUPPLIES 

MODULATORS 

Write fo- informatbn oi 
specific mil=tary ani 
ìnd . ..<Ons 

Fort Lauderdale, Fla. El Segundo, Col. 
POST AND STEWART AVES., WESTBURY, N.. Y. 

ELECTRONS AT WORK (continued) 

for simultaneous dual -track play- 
back in the master machine. The 
head housing also contains a dual - 
track playback head for monitoring 
purposes. 

The electronic chassis contains 
dual record amplifiers fed inde- 
pendently to each of the two stag- 
gered heads. Dual playback head 
amplifiers are also contained on the 
chassis. Dual -track tapes are pro- 
duced rapidly by recording both 
tracks simultaneously, resulting in 
a saving in labor -time costs by as 
much as one-half. 

Simple Phase -Angle 

Measurement Technique 

By JOHN A. RUDISILL, JR. 
Assistait Test Engineer 

Radio Sloops 
Western Electric Company 

Burlington, N. C. 

PHASE -ANGLE MEASUREMENTS may 
be made by the use of a method 
that eliminates the inaccuracies in- 
volved in measuring the axes of an 
ellipse. No measurements of the 
ellipse are necessary. The two 
waves need not be pure sine waves. 
The vertical and horizontal dis- 
placements need not be equal. No 
calibrated phase shifter is neces- 
sary. All parts are easily obtain- 
able and all results are obtained 
by the measurement of resistance, 
capacitance, and frequency and 
simple circuit calculations. 

The accuracy of measuring these 
quantities need not be great for 
most applications and only one 
quantity need be measured for 
mass -production tests. Most any 
laboratory with an occasion to 
measure phase differences has 
equipment to measure these basic 
quantities. 

Figure 1 shows a basic circuit 
for measuring phase differences. 
In most applications it is desirable 
to select C, equal to C,. This con- 
dition is not necessary but makes 
calculations easier. For C, equal to 
C2, a workable value for R, is five 
or ten times R2. The capacitors 
should be selected for the particular 
application so that the effect of 
the phase -shifting network on the 
reference and the signal is negli- 
gible for the measured phase angle. 

Assuming that C, is approxi- 
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SHAKEPROOF ENGINEERING REDUCES 

ELECTRIC MOTOR ASSEMBLY COSTS! 

Two outstanding Shakeproof developments, pre -assembly and thread - 
cutting action, are combined in the fastening shown here to save a costly 
p-oduction operation and improve performance at the same time! 

The exclusive Shakeproof thread -cutting slot in the point of the 
screw actually cuts a thread as the screw is driven, completely 
eliminating the need for separate tapping. 

Once the screw is driven, the pre -assembled s_t&KEPROOF Lock 
Washer holds the field laminations tight against the loosening 
effect of high frequency vibration. 

Shakeproof fastening engineering can be the key to outstanding cost 
reductions in almost any assembly... call a Shakeproof engineer 
today and see what you can save! 

SHAKEPROOF inc., Division of Illinois Tool Works. Elgin, Illinois 
Canada: Canada Illinois Tools Ltd., Torontc, Ontario 

Pz -tts_rQrng-ge-ds41-6 
e26 (/ T ""/Lc'6[.P? cr -A9,dezz / `. ;Èi: 

, 

F/ELO CO/l TO ,yfOT ASSE,yBI 
Y US/NG OR HODS/NG SHA,YEP,QO / OFck THREAD-CUTT/NG 

/SE,tqS 

fir gaffer Waning. 
and 

thwmbfo! 

dalellEIMMEGGIeir 

J:11:11.n's.2:2,1) 
`` `' -1,41enüty Jeeeteuah>Ï ̀e2a 

rr 

T.M. REG. U.S. PAT. OFF. 
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Molded 

Coil 

Forms 

MOL 

Samples promptly 
submitted upon request 

for design, pre -production, 
and test purposes. 

SEND FOR CATALOG 112 

DlTE 

Another 
Moldite component, 

made With uncompromising 

adherence 
to quality 

and 

complete 
assurance 

of 

t Moldite 
punctual 

delivery- 
re avail - 

molded coil forms a 
to 

able in sizes from 

375 OD. 

Magnetic Iron Cores 

Filter Cores 
Molded Coil Forms 

Threaded 
Cores 

Sleeve Cores 
Cup Cores 

NATIONAL 

COMPANY 
1410 Chestnut Ave., Hillside 5, N. J. 

Robert T. Murray Jerry Gotten Co. Martin P. Andrews Perimuth-Colman & Assoc. Jose Luis Pontet 
614 Central Ave. 2150 W. North Ave. Mott Road 1335 South Flower Cardoba 1412 

East Orange, N.J. Chicago 22, III. Fayetteville, N. Y. Los Angeles, Cal. Buenos Aires 

Available 
NOW! 

... TO MEET 

SIG. C. SPEC. 

MIL -M-10304 

ó leS &ares 
EXTRA 

"RUGGEDIZED" 
FEATURES 0 Meter movement shock - 

mounted and housed in rub- 
ber -lined case. 

Q Meter movement sup- 
ported by die-cast frame for 
greater strength and in- 
creased accuracy. 

©Observation window rub- 
ber grommeted and sealed 
to rubber lining of case- 
providing hermetical seal of 
high dielectric materials. 
Q Non -rigid mounting of 
observation window with 
rubber grommet increases 
resistance to shock. 

O Each meter designed and 
built by SUN to highest 

quality and precision stand- 
ards. 

EXTRA 
INSTALLATION 
ADVANTAGES 

Q Slight convexity of ob- 
servation window reduces 
chance of accidental break- 
age during installation or 
shipment. 

0 Terminals side -tapped 
and provided with tined bind- 
ing screws to facilitate wiring 
with or without wire lugs or 
by pressure, soldering or 
both. 

Breakage or damage in 
wiring is reduced through 
non -rigid mounting of termi- 
nals and use of flexible in- 
terior conductors. 

Building rugged electric meters is not new to 
SUN ... For over 20 years, the automotive 
industry has depended on SUN as one of the 
largest "D'Arsonval-type" meter manufac- 
turers-to produce rugged, tough meters that 
will stand up under the abuse and rough 
handling of portable field instruments used 
in automotive repair work. SUN "Ruggedized" 
Meters not only meet Specification MIL -M- 
10304 (Sig. C)-but also embody many puis 
features that make installation easier, faster 
and help prevent assembly or shipping dam- 
age. Complete data bulletin on SUN "Rug- 
gedized" Meters available on request. 

SUN "Ruggedized" Meters are available as 
D -C Volt Meters, Ammeters, Milli -ammeters 
and Micro -ammeters and also ma) be ordered 
as rectifier- type A -C instruments. 8000.0 

SUN ELECTRIC 
CORPORATION 

0333 Avondale Arenue, Chicago 31, Illinois 
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AMAZI /YfIY MPREGN 

makes good capacitors better 

by permitting higher 
operating voltages 
E -therm impregnated capacitors are now available 
in production quantities. E -therm is a unique new 

impregnating material developed and compounded 

by Sangamo. E -therm impregnated capaetors 
far exceed the requirements of JAN Specifications. 

E -therm possesses exceptionally high thermal 

stability and superior electrical characteristics. 
E -therm impregnated capacitors mean-higher 
operating temperatures-lower power factor-higher 
resistance-longer life. 

E -therm is another example of advanced Sangamo 

engineering. Continued research and development 

of new products enables Sangamo to meet the 

berm 
DEVELOPED BY SANGAMO 

Operating temperature 125CC 

existing and future needs of the electronic industry. 

For additional information about E -therm, write 

for Engineering Bulletin No. 104. 

...ckaeeSa9adw 
PAPER MI(ASIIVEREIECTROITTIC 

CAPACITORS 

SANGAMO ELECTRIC COMPANY 
MARION, ILLINOIS 

ELECTRONICS - September, 1952 231 

www.americanradiohistory.com



ELECTRONS AT WORK (continued) 

let WILLIAMS help you 

apply ferric oxides to 

the manufacture 

of your 

ferrites 
You'll be well repaid by getting tie facts 

on a special group of Pure Ferric Oxides, 
developed by Williams especially fo- use in 

the manufacture of ferrites. 

Williams Ferric Oxides analyze better than 99% 
FeO:. They contain a minimum of impurities. 

They are available in a broad range o* particle 
sizes and shapes. Among them, we're certain 

you'll find one that's "just right" for your require- 
ments. The proper application of Ferric Oxides to 

the manufacture of Ferrites is our specialty. So 
write today, stating your requirements. We'll 

gladly send samples for test. Chances are good 
that our Ferric Oxide "Know How" can save 
you considerable time and money. Address 

Dept. 25, C. K. Williams & Co., Easton, Pa. 

Aft Li 
COLORS & PIGMENTS 

C. K. WILLIAMS & CO. 
Easton, Pa. East St. Louis, Ill. Emeryville, Cal. 

P. S. We also produce IRN Magnetic Iroi powders 
for the Electronic Core Industry, the Macnetic Tape 

Recording Industry and others. Write fo- complete 
technical information. 

siG 
MEAS 

CAL 

REF 

s, 

FIG. 1-Basic circuit for measuring 
phase differences 

mately equal to C, and that R1 is 
ten times R the method of meas- 
urement is as follows if accuracy 
is desired. Measure and record the 
values of C1, C_, and R_. Put S1 on 
CAL and adjust R1 for a closed ellip- 
tical pattern on the oscilloscope. A 
straight line is not specified be- 
cause distortion may be present' in 
the waves. Measure and record the 
value of R1,,. Put S1 on MEAS and 
readjust Ri for a closed elliptical 
pattern. Measure and record the 
value of R1b. Measure and record 
the frequency of the incoming 
waves. Calculate X,1 and Xc2 by the 
formula X, = 1/27fC. 

The angles shown in Fig. 2 may 
be found by 81b = arctan Xc1/R1 
and A, = arctan XC2/R2. The phase 
difference between the two signals 
is the difference between e2 and 
A,b as shown in Fig. 2 as 9d. Correc- 
tions for phase shift in the oscillo- 
scope amplifiers may be made by 
calculating 0i, = arctan X,1/R1. and 
adding or subtracting the difference 
between 0,,, and 02 to O. 

Accurate results may be obtained 
by the use of this method because 
resistance, capacitance and fre- 
quency (the only variables) may 
be measured to close tolerances. If 
a potentiometer is not available 
for R1, C1 or C2 may be made 
variable. For a specified frequency, 
R. or C may be calibrated directly 
in phase differences. The calibra- 
tion consists only of accurately 
determining the values of R, C and 
the frequency. 

This method is useful in adjust- 
ing phase -compensating networks 
in servo amplifiers so that there is 
zero phase shift between the input 
and output signals. In this applica- 
tion, calculation of the phase angle 
is unnecessary. Resistor R, is set 
for a closed elliptical pattern on 
the oscilloscope with S1 on CAL. The 
servo amplifier phase shift is ad - 
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6E3 YOUR 

6047../ 

this sure cure for 
case and cover nerves 

No reason why cases and covers should 

"get your nanny" when hundreds of standard 

Hudson precision drawn shapes and sizes 

are ready for prompt shipment FROM 

STOCK! If you are an engineer, designer 

or purchasing agent, we suggest you request 

the new Hudson file folder describing scores 

of square, rounds and rectangulars all 

available for quick delivery. Call or write 

for your copy, today. We believe it will 

solve your closure problems and end most 

of your specification metal stamping troubles, 

too! Address inquiries to Desk 210. 

HUDSON TOOL. AND DIE COMPANY INC 
PRODUCERS OF CASES, COVERS AND CUSTOM METAL STAMPINGS FOF "LE(TRICAL, ELECTRINI( AND NUCLEONIC INDUSTRIES 

118-122 SO. FOURTEENTH STREET, NEWARK 7, NEW JERSEY 
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MARCONI 

Ile..... ....,mll 

Was 

Illllpllllllll 

II 

uuuellllpl 

first radio patent 1896. 

first radio Company. 

first to span Atlantic with a radio signal. 

first ship to shore radio transmissions. 

first commercial air radio service. 

first short wave directional beam. 

; IIIIIIIII 

These are but a few of the vital contributions which the 

Company, founded by Guglielmo Marconi has, in the course of 
half a century, given in the service of mankind. 

MARCONI o` f England 

serves mankind 

ÍIIIIIIIIIIIIP' 

MARCONI'S WIRELESS TELEGRAPH COMPANY LTD., CHELMSFORD, ENGLAND 

A PRACTICAL 
SOLUTION TO THE 

TECHNICAL MANPOWER 

SHORTAGE PROBLEM 

Are you interested in the possibility 
of getting some of your testing and 
trouble shooting work done with- 
out hiring another man? 

Our solution is very direct. No 
doubt many of your trained engi- 
neers and chemists are tied down by 
routine but essential testing tasks. 
You can release these men for more 
demanding, more responsible duties 
by entrusting our laboratories with 
your routine testing schedules. 

Why is this possible? Because 
Testing is our Business. Your tests 
will be handled by men who live, 
breathe, and think testing. They 
will receive the care and attention 
that only a specialized laboratory 
can give them. That means speed, 
accuracy, and real economy. 

We would like to get together 
and discuss your manpower prob- 
lems and possibly point the way 
to a solution. 

Write for booklet describing our services. 

UNITED STATES 

TESTING COMPANY, Inc. 
ESTABLISHED 1880 

1550 Park Avenue, Hoboken, N. J. 

PHILADELPHIA BOSTON PROVIDENCE 
CHICAGO NEW YORK LOS ANGELES 

MEMPHIS DENVER DALLAS 

Member of Amnion Council of Commercial laboratoriu 
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DYNAMOTORS, INVERTERS, MOTOR GENERATORS 

Designed to meet the EXACT Requirements of Each Application! 

Whenever DC is available, 
Bendix will tailor a complete 
power supply or motor from standard, 

mechanical ports to provide the exact volt- 

age-either AC or DC-called for by ycur equipment. 

DYNAMOTORS - essentially DC transformers - will 

supply one, two, or three DC outputs for direct appli- 

cation to electronic circuits. Radio filtering and voltage 

regulation are available. Compact, efficient units can 

be provided with outputs of 10 to 500 watts. 

INVERTERS - will produce an AC output for supply- 

ing transformer -type power supplies or operating power 

+ior servos, synchros, etc. Standard models to work 

From 28 volts and deliver 115 volts, 400 cycles, single 

or three phase are available in ratings up to 2500 VA. 

Frequency and voltage are closely 

regulated in all models. 

MOTOR GENERATORS-are available 
for furnishing combinations of DC and AC 

and for various special requirements. 

MOTORS - for performing mechanical functions are 

designed by Bendix engineers for the most efficient 

utilization of space and power. 

YOUR POWER SUPPLY PROBLEM will receive 

prompt engineering attention at Bendix. Please serd a 

complete description of the performance required and 

the condition under which the supply must work. You 

will be answered with detailed information and specific 

recommendations for the most practical solution to 

your problem. 

BENDIX AVIATION CORPORATION 
RED BANK DIVISION 

EATONTOWN, NEW JERSEY 

Export Sales: Bendix International Division, 72 Fifth Avenue, New York 11, N. Y. 

MinK/A/ 
AVIATION CORPORATION 
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Accurcc,/ ssory 
charts 

COaX\al 

c\rcv\t 

50 oh N Connectors.` 
ZyPe 

Inquiries are invited 
concerning single pads 

and turrets having 
other characteristics 

1111 - A 
COAXIAL LINE TERMINATION 

50 ohms 

SINGLE ATTENUATOR PAD 
50 ohms 

VSWR 1.2 to 3000 mc. 
One watt c.w. power dissipation` 

STODDART AIRCRAFT RADIO CO. 
6644-A SANTA MONICA BLVD., HOLLYWOOD 38, CALIFORNIA 

Hillside 9294 

ELECTRONS AT WORK continued'. 

FIG. 2-Figure for determining phase 
angles 

justed with S1 on MEAS for the 
same closed elliptical pattern. If 
a specified phase difference is re- 
quired for the amplifier, it is easily 
accomplished by adjusting R, for 
a closed elliptical pattern and then 
adding or subtracting from C1, C2, 

R, or R2 a sufficient value to give 
the same closed pattern on MEAS 
with the phase difference required. 
For 400 -cycle servo systems, work- 
able values for the phase shift 
circuit are : C,, C2 = 0.25 p.fd, R2 = 
20,000 ohms, and R, = 200,000 
ohms. 

If the resistance and capacitance 
values are properly chosen for a 
particular application, small values 
of noise or distortion of the wave 
shapes will have a negligible effect 
on the measurement of the phase 
angle. If extremely accurate results 
are necessary, a wave analyzer may 
be used to find the relative ampli- 
tudes of the harmonics so that the 
proper correction may be made to 
give the accuracy desired. 

The accuracy of the measure- 
ment of phase difference by this 
method is limited only by the accu- 
racy of measuring basic electrical 
quantities and the effect of the 
phase -shift circuit on the phase of 
the incoming signals, an effect 
which is small but may be calcu- 
lated in most applications. 

Pre -Cured Tape Resistor 
ADHESIVE -TAPE resistors announced 
in 1951 (ELECTRONICS, Sept. 1951, 
p 236) required baking the support- 
ing base material to cure the re- 
sistors after they were pressed in 
place. The National Bureau of 
Standards is now making a pre - 
cured wire -lead version of the tape 
resistor which requires no heat cur- 
ing after placement in the circuit. 

The new resistors are made by 
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It's 
Here 

at Last! 

The Sensational New Open Transformer 
that meets MIL -T-27, Grade 1 

1°Inicrilf Patent Pending 

TRANSFORMERS 

Open-type-saves szace and weight 

Simple dip process-no molds 

Better than metal cased units- 
no soldered seams 

Now, for the first time, you have available for use in electronic equipment of all kinds, an 
open -type transformer with all the performance characteristics of a metal cased transformer 
but-with only a fraction of its weight and bulk. 

This sensational transformer advance is made possible through the development of a simple, 
automatic dip process. There is no need for costly and troublesome molds. 

T ̂  
_ 

eliminates the possibility of leaky soldered seams that is ever present in metal 
cased transformers. Made only by Aircraft Transformer Corporation and its licensees. 

Direct all inquiries to Aircraft Transformer Corporation, Long Branch, New Jersey. 

MANUFACTURERS OF INDUCTIVE EQUIPMENT LONG BRANCH, NEW JERSEY, LONG BRANCH 6-6250 
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When 

you think of 

SrniNCFss STEEL 

F4STEN/NOS 
think first 

of 

dNT/CORROS/1'E 

1 

Anti -Corrosive has millions of stainless fastenings in stock 
(probably the largest selection of varieties and sizes in the 
world) for immediate delivery. Anti -Corrosive has the ex- 
ceptional production capacity that can fill your requirements 
beyond stock items faster, better! 

rosve 

Att GFAStE*`N+ 

AN 
.. 

o 

rr ~ REyjS \ 
- - :. 

. ^-= -. r-':: 

FREE-A-N Stainless Fastening Selector 

This handy slide -chart instantly identifies 
A -N Nos. pertaining to stainless steel nuts, 
screws, bolts, rivets, cotter pins, washers; 
gives sizes and other data. Write for 

"Chart 52H" TODAY! 

L 
taw ,.4.\ 

nti-corrosive 
Metal Products Co., Inc. 

Manufacturers of STAINLESS STEEL FASTENINGS 
CASTLETON-ON-HUDSON, NEW YORK 

A mode! for every use, 
10-500 cycles 

Single r ole 

60 cycles 
Single pole and iouble pole 
Make -before -break contacts 

DC AC OHO ER 

'if- 2i 

These Choppers convert low level 
DC into pulsating DC or AC so that 
servo -mechanism error voltages 
and the output of thermocouples 
and strain gauges, may be amplified 
by means of on AC rather than a 
DC amplifier. 

They are hermetically sealed, 
precision vibrators having special 
features which contribute to long 
life and low noise level. 

nt 
RC AC C88Pc¿& 

WRITE FOR THESE 

CATALOGS .. . 

#29DA 
10-500 cycles 

624óC 
60 cycles 

STEVENS 
ARNOLD 
NCO R P O RATE D 

22 ELKINS STREET 
SOUTH BOSTON 27, MASS. 

SA -5 
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RIGHT on the job! 

DELCO R4T'DIO 
Producing all types of radio equipment is a job for which Delco Radio 

is well qualified. Delco Radio has the experience-long experience 
in radio designing, testing and production. Delco Radio has the 
facilities-vast production lines, skilled workers, the finest of tools 
and equipment. And Delco Radio is on the job now. A wide variety 
of advance -type radio equipment is flowing from these same 
production lines ;o the aid of America's armed forces. You can count on 
Delco Radio for quality, quantity and quick delivery. 

Leader 
IN PRODUCTION 

Leader 
IN ENGINEERING 

Leade r 
IN QUALITY 

Delco Radio is the world's largest 
builder of automobile radios- 
the leader in production and 
assembly of component parts. 

Delco Radio developed many of 
the most important advances in 
automotive radio . . . has out- 
standing experience in this field. 

Each and every step in the manu- 
facturing of Delco Radio products 
is closely supervised to maintain 
high, uniform product quality. 

Leader Completely integrated for effi- 

MANUFACTURING 
cient production from raw mate- 
rial to finished product, Delco 
Radio meets any customer need. 

DELCO RADIO Division of General Motors 
Kokomo, Indiana 
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MARKEN 
marks 

them all 
FROM ARTILLERY SHELLS 

TO MEDICAL AMPULES 

MASTERS OF MARKING-Since 1911 
Markem methods, machines, type and inks have been marking the 
products of industry for forty years. Markem machines can mark up 
to many thousands of pieces per hour. They make clear, durable im- 
prints on flat, curved or irregular surfaces of paint, paper, wood, glass, 
metal, leather, plastic, rubber, fabric, composition and pressure sensi- 
tive tapes. No special skill is needed for their operation. Legend and 
color of imprint may be quickly and easily changed. 

MAKE YOUR MARK WITH MARKEM 
When your products need marking for Identification, Control or Market - ask 
Markem. Submit your problem, together with a sample of the item to be 
marked. Markem Machine Company, Keene 5, New Hampshire. 

QW' 
BETTER AR/IC/NG S/MCE /9// 

MICROWAVE RESISTORS 
TELEWAVE 

TYPE R 

TYPE R RESISTORS employ noble 
metal film deposits on specially 
selected heat resistant glass. 

FILM THICKNESS offers negligible 
skin effect, at microwave frequencies. 

POWER CAPACITY of I/4 watt pro- 
vides high power handling ability. 
PHYSICAL STRUCTURE is ideally 
suited to impedance matching in stand- 
ard coaxial line and waveguides. 

FINISH. Coated with a special silicone 
varnish to protect the film. 

TELEWAVE LABORATORIES, INC. 
100 Metropolitan Ave. Brooklyn 11, New York 

TYPICAL APPLICATIONS 
Power measurement at any 
frequency 
Matched terminations for wave. 
guides or coaxial lines 
Resistive power pickup loops 
RF pads or attenuators 
Dummy loads 
Temperature measurements 
Impedance matching 

SPECIFICATIONS 
Resistance: 50 ohms standard, other 

values on request. 
Tolerance: 5% or 10% 
Wattage: V4 watt continuous duty 

at 25°C 
Size: 1/16 inch diam. x 3/16 inch long 
Terminals: Tinned sections 1/16 inch 

long 
Film Length: Type R-063 - 1/16 inch 

Type R-093 - 3/32 inch 
Temperature Coefficient: 

approx. 0.0019 ohms/ohm/°C.. 
Power Sensitivity: Approx. 10 ohms/ 

watt 

ELECTRONS AT WORK (continued) 

A tape resistor being soldered into 
place in a printed circuit 

pressing uncured resistor tape 
against both sides of suitable wire 
or metal -ribbon leads. The leads 
are sandwiched between two pieces 
of resistor tape. The units are then 
given the usual heat cure to bond 
the resistor tape to the leads. The 
resistors may be soldered or spot- 
welded into the circuit. 

Leads for the pre -cured tape re- 
sistor are made from ribbon of 
thin silver or silver-plated copper. 
Over-all length of the resistor is 11 
in. 

Leads extend in. beyond the 
resistor proper. Thickness is about. 
0.012 to 0.015 in. 

Low -Frequency Modulator 

for Receiver Testing 

By CHARLES R. AMMERMAN and 
ROBERT L. RIDDLE 

:I.,s't l'ro¡essor.º of Electrical Engineering 
The Pennsylvania State College 

State College, Pa. 

THE INSTRUMENT herein described 
was constructed to provide a labora- 
tory source of slowly fading r -f sig- 
nals. 

It was desired to check the 
speed of response of several record- 
ing field -intensity meters and con- 
ventional modulation of signal gen- 
erators at frequencies in the range 
of 1/10 to 10 cycles was not feasible. 
It was therefore decided to utilize a 
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... how the unique thermoplastic - 
TRIFLUORO-CHLORO-ETHYLENE - has 

been used to solve tough design problems 

1. These "0" Rings are unusual because Kel-F is molded over a 
resilient core to provide high corrosion resistance in appli- 
cations requiring either static or dynamic seals. Kel-F's 
chemical inertness, its high temperature properties and 
ready moldability combine to meet the specs for these 
small but extremely vital pump and compressor parts. 

3. This metal float would be safe even in aqua regia because a dis- 
persion of Kel-F has been applied over its entire outer sur- 
face. Kel-F dispersion -coated parts - such as this liquid 
level gauge float - are currently solving many equipment 
problems involving corrosives. Kel-F dispersions are avail- 
able in two basic formulas. 

2. A Kel-F exclusive among fluorocarbon -type materials... production 
molding by injection. Indicative of hundreds of similar 
parts, these components are shown here complete with sprue 
and runners. Such Kel-F pieces have myriad uses where 
high dielectric strength, zero water absorption, corrosion 
resistance and high temperatures are involved. 

4. When dielectric and mechanical strength must be combined, as 
in this UHF aerial support, Kel-F extruded and molded 
rod is a natural specification. In addition to having excellent 
characteristics in both dielectric and mechanical categories, 
Kel-F retains those properties over an extreme temperature 
range of some 700 degrees-from minus 320F to 390F. 

A Capsule Report on 
* Chemical Inertness 
* Wide temperature range 

-minus 320 F to 390 F 
* High electrical resistance 
* Low Cold Flow 

Basic KeI-F Pro 
MOLDING POWDERS 

Unplasticized 
#300... for high temper- 

ature service 
;1270... for less severe 

temperatures 

Plasticized (in either 
#300 or #270) 

P 20 .. with 20% plasticizer 
P25 .. " 25% " 
P 30 .. " 30% " 

the Properties of KEL-F 
* Zero Moisture Absorption 
* Variable transparency and 

flexibility properties 
* Readily molded, extruded 

and machined 

ducts Available 
DISPERSIONS 

NW -25 ..flows readily at 
fusion temperatures 

N-1 .. High molecular weight 
OILS. WAXES and GREASES 

01 . Light Oil 
03 Medium Oil 
#10 ..Heavy Oil 
/40 .. Waxy Oil (pour 

point 80-90 P) 
I ' ,,,015O.. Hard Wax at 70 F 

(Greases compounded to order) 

Standard Fabricatec Kel-F Materials and Parts 
Available from Commercial Sources 

Molded Sheets * Extruded and Molded Rod * Extruded Tubing 
Thin Film (extruded as lay -flat tubing) * Strip 

Gaskets *Washers *Valve Discs *"U" Packing 
"0" Rings * Kel-F coated Resilient -core "0" Rings 

Valve Diaphragms 
Transformer Terminals *Rotary Electric Switches * Hook-up Wire 

Electronic Terminals, Tube Bases and Coil Forms 

For full information on various molders, extruders and 
fabricators of Kel-F products; also technical data on de- 
tailed properties, molding and application techniques- 
write 

Chemical Manufacturing Division 

THE M. W. KELLOGG COMPANY 
P. 0. Box 469, sv., o,. w 

Jersey City 3, N. J. PyLLMAN 

ELECTRON ICS - September, 1952 241 

www.americanradiohistory.com



These American Electric 

Miniatur es S 
do 1 G jobs! 

Cooling and Ventilating 
CENTRIFUGAL BLOWERS 

400 cycle, 60 cycle, or variable frequency 
types (320 to 1000 cps.) 

Substantially flat output over full frequcn," 
range on variable frequency models with 
minimum watts loss. 
Blower scrolls of latest design arc molded of 
tihre-glass reinforced plaskon: practically 
unbreakable, highly resistant to impact. de- 
formation, heat and cold. Blower unit un- 
usually small in size and weight for compact 
installations. Generally used when working 
against pressure heads ranging up to 1.2" 
water. Single or double end blowers. ('lock - 
wise or Counterclockwise rotation. Output 
range: 24 0, 200 din. 4(aile in sizes: Nutn- 
hers I L , . 

AXIAL FLOW FANS 

400 cycle operation 
In its smallest size this compact, light weight 
unit is equipped with a 2" fan protected 
with 18" mesh 21i" O.D. screen shroud. 
Other larger sires special. Air stream is 
conical. Recommended for use at O static 
pressure where semi -directed air flow is 
required. Motor diameter 1.45". Rotation: 
Clockwise or Counterclockwise. Output: 30 
elm. 

PROPELLER FANS -400 cycle operation 
Built for limited space applications requir- 
ing maximum air movement widely dis- 
persed. 
Operates at O static pressure in ambient 
temperatures from -65° to +65° C. Made 
in 2, 3, 4 and 51,_" fan diameters. Output 
range: 33 to 680 chut. 

Motivating Cams, Timing Devices, Antennas, 
Clutches, Optical Equipment, etc. 

MINIATURE INDUCTION MOTORS 

400 cycle, 60 cycle, single and poly phase, 2 
to S pole. Frame diameters: 1.45", 1.75", 
2", 21/2" R 3-5/16". Output torque range: 
ui in. oz. to 50 in. oz. 

SYNCHRONOUS MOTORS 

400 cycle, 60 cycle, hysteresis and reluctance 
types. Single and poly phase: 2, 4 and 6 

pole. Frame diameters: 1.45", 1.75",_ . 

21/2", 3-5/16". Output torque range: .01 in. 
oz. to 10 in. oz. 

Both induction and synchronous motors crut he supplied for inter- 
mittent or continuous duty. with standard or high temperature 
insulation. Drive and synchronous motors: any standard .shape. 

Manufacturers also of 
INSTRUMENTS, 

SERVO -MOTORS AND 
SYNCHROS, 

HIGH FREQUENCY 
POWER SUPPLIES 

(Inductor-Alternator type- 
,.500 watt, fo -75 KVA:output).: 

4811 Telegrarh Road, 

Los f.ngeles 22, 

Calitcrnio 

SILVER GRAPHALLOY 

17 
... for applications re- 
quiring low electrical 
noise, low and constant 
contact drop, high cur- 
rent density and mini- 
mum wear. 

EXTENSIVELY USED IN 

SELSYNS 

ROTATING THERMOCOUPLE and 
STRAIN -GAGE CIRCUITS 

ROTATING JOINTS 
GUN -FIRE CONTROLS 

DYNAMOTORS etc. 

Wide range of grades available for standard 
and special applications. 
Brush holders and coin silver slip rings avail- 
able for use with Silver Graphalloy Brushes. 

OTHER GRAPHALLOY PRODUCTS: 

Oil -free self-lubricating 
Bushings and Bearings, Oil - 
free Piston Rings, Seal Rings, 
Thrust and Friction Washers, 
Pump Vanes. 

Write us for Data Sheets and further information. 
Outline your problem and we will apply our years of 
accumulated experience toward its solution. 

GRAPHITE METALLIZING 

CORPORATION 

1055 NEPPERHAN AVFNUE YONKERS, N. Y. 
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Agab'oin Leads the field with FULL 

t 

TV S OUTSTANDING CAMERA CHAIN 

/provides PAN 
TILT 
FOCUS 

LENS change 

IRIS adjustment 

...from 1000 feet away... 

Compare 
THESE CAMERA FEATURES 

WITH ANYTHING 
ON THE MARKET TODAY 

Three Compact Units 

Equal Flexibility in Studio 
or Field 

Push-button Lens Change 

Right or Left Hand Focus Knobs 

Iris Control at Camera and CCU 

Iris Indication ut Camera 
and CCU 

Turret, Focus and Iris Controls 
from remote location if 
desired 

High Resolution Integral 
View Finder 

Four -section Integral 
Filter Wheel 

Now, with the GPL Remote Con- 
trol Pedestal, your cameraman can 
work at full efficiency a fifth of a 
mile from his camera ... make any 
lens or focus adjustment instantly 

. control pan and tilt with a pan 
handle that works as if it were phys- 
ically attached to the camera ... or, 
at the touch of a button, swing the 
camera to any of six pre-set posi- 
tions, with lens and focus auto- 
matically correct. As with all GPL 
camera chains, the CCU operator 
has full control of iris setting to as- 
sure finest picture reproduction. 

This remote control makes pos- 
sible the location of cameras where 
they could never be placed before- 
for better coverage in auditoriums, 

at sports events, in the center of 
"round -table" discussions. For mili- 
tary or industrial use it offers out- 
standing advantages. 

Use Remote Control Now- 
or install it later 

All GPL cameras are adaptable 
to the new remote control pedestal, 
yet there is no cost premium. Equip 
your studios now with TV's finest 
camera chain, add remote control at 
any time later on. Before you make 
any camera investment, be sure to 
investigate GPL-the industry's lead. 
ing line, in quality ... in design. 

Write, Wire or Phone 
for specifications and complete details 
on GPL cameras and GPL remote control. 

General Precision Laboratory 
I N C O R P O R A T E D 

Gi 
PLEASANTVILLE NEW YORK 

TV Camera Chains TV Film Chains TV Field and Studio Equipment Theatre TV Equipmetd 
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ELECTRONS AT WORK (continued) 

7Aouaaíy:the Beckman 

EASE COMPUTER 

Typical Low Priced BECKMAN EASE 
COMPUTER Installation showing 20 - 
channel operational amplifier and 
power supply, 2 -channel function 
generator, 3 -channel function multi- 
plier, typical variable component 
and over -voltage panel, 30 -channel 
problem board. 

Lowest 
Priced 
Computer 
in the 
Quality 
Field ! 

Features These Components: 
Ten Channel Operational Amplifier 
and Power Supply Performs summation, 
sign reversal, multiplication by a con- 
stant, or integration. 
Two Channel Function Generator 
Transforms input voltage functions in- 
to arbitrary output voltage functions 
by fitting twenty-two line segments to 
the curve desired. 
Function Multiplier Extends operation 
to multiplication of two dependent 
variables, solution of non-linear equa- 
tions and linear equations with vari- 
able coefficients-for example, two 
dependent variables. 
Removable problem boards plug into 
receptacle housing which includes 
problem components available in 
standard or custom arrangements. 
Basic 10 -channel amplifier and power 
supply unit, the heart of any analog 
computer, can be purchased for little 
more than $1,000. Additional 10 - 
channel units and other special com- 
ponents offered at correspondingly low 
prices. 

The New EASE Computer, manufactured by Beckman Instruments, Inc., 
is specifically designed to meet the growing demand for an Analog Computer 
which is low in cost and yet flexible enough to be successfully utilized by design 
engineers in every industrial, military, research and educational group working on 
problems of dynamics. 

EASE* Computers are already effecting tremendous savings of time and 
money in a number of varied applications. A leading manufacturer of jet aircraft 
is using the Beckman EASE Computer as a flight simulator to prove design still on 
the drawing board. Several engineering and research organizations have found the 
computer indispensable in the study of guided missiles. And the Automatic Factory 
of Tomorrow may soon become a reality as ui iversities throughout the country 
study the problem of "fully automatic control" with the aid of such computers. 

By far the lowest priced quality instrument in the field, the Beckman EASE 
Computer is the ideal equipment for use as an equation solver, simulator or tester. 
The unitized design employing compact rack -mounted components permits the 
user to select a custom computer which meets his particular requirements. 

Write for detailed literature which describes the EASE Computer and its 
applications in greater detail. Ask for Data File 17-59. 

*Electronic Analog Simulating Equipment 

BECKMAN 

Special Products Division 

BECKMAN INSTRUMENTS, INC. 
SOUTH PASADENA, CALIFORNIA 

Factory Service suedes: New York -Chicago - Los Angeles 

INSTRUMEMTs sack*: on Ileum sad Electrodes Spectrophotometers . Radioactivity Meters . Special lestrumeets 

BECKMAN INSTRUMENTS 

control modern Industries 

resonant circuit with variable tutt- 
ing, connected in the line from sig- 
nal generator to receiver so that it 
would act as a variable attenuator 
as the tuning varied up and down 
the side of the resonance curve. 

As the carrier frequency of in- 
terest was approximately 100 mc, 
a coaxial resonator was chosen. 
Tuning is accomplished by two 
means, the first being a screw- 
driver -adjustable trimmer for main 
tuning and the second a butterfly 
capacitor using a single rotor plate 
which is driven by a motor. The 
motor used is a small 24-v d -c 
motor with speed reduction gearing. 
The rated shaft speed is 250 rpm. 
Power at variable voltage is sup- 
plied by a Variac and a 250 -ma 
selenium rectifier. 

INPUT 

3"O.D.BRASS TUBE g12 
BUTTERFLY 
CAPACITOR,' 

1OUTPUT 

2T/g "BRASS ROD 

43, 

1' SCREW -DRIVER TRIMMER r mot!` 
Ipes% yy , -24-V D -C MOTOR 

Fig. 1-Low-frequency modulator for re- 
ceiver testing 

Figure 1 shows the physical con- 
struction of this model. None of 
the dimensions is critical. The de- 
gree of modulation depends upon 
the amount of variation of capaci- 
tance and for that reason minimum 
spacing is desired in the motor - 
driven capacitor. 

Input and output are connected 
to wire loops, in a radial plane, 
situated at the closed end of the 
resonator. No special attention was 
given to these couplers, which were 
simply made a convenient size, 
about in. by in. In this appli- 
cation neither the impedance match 
nor insertion loss (about 40 db) 
seemed important since the signal 
generator had enough power. A re- 
sistance T pad giving 18 -db attenu- 
ation in a 50 -ohm line was used be- 
tween the signal generator and 
resonator to minimize any fre- 
quency modulation that might be 

r 
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This new Vacuum Gauge 

covers a range of 5,000,000:1 
on a single meter from a single 9ickup 

It's the DPi Philips Gauge, Type PHG-09, a remarkable new instrument devel- 
oped by DPi high vacuum research. Here are the basic facts about it: 

A single meter covers the entire range from 0.50 mm to 10-7mm Hg. 
A single all -metal pickup tube handles this range. It works on the glow 
discharge principle. Permanent magnets provide a field which lengthens 
the electron paths into tight spirals that give high ionization per electron, 
with a cascade effect. 
Having no filament to burn out, the tube can be operated at full atmos- 
phere without damage, and the circuit is insensitive to fluctuations in the 
line voltage. 
With the magnets external to the ionization chamber, there is no problem 
of outgassing them or removing stray iron particles. 
Self cleaning, the tube at the higher pressures in the low sensitivity range 
automatically rids itself of deposited film because polarity is reversed. 

This new Philips gauge is now being used in DPi exhaust machinery where close 
control of pressure is required. For information on this or any equipment for the 
creation and measurement of high vacuum in the electronics industry, write to 
Distillation Products Industries, Vacuum Equipment Department, 727 Ridge 
Road West, Rochester 3, N. Y. (Division of Eastman Kodak Company). 

high vacuum research 
and engineering 

Also ... vitamins A and E ... distilled monoglyceridet . 

more than 3500 Eastman Organic Chemicals 

for science and industry 
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no room in your budget for 
PS1 

86z7 y? 

40 
ii. 

, 

91) 
t50U,0oQú` `1_ 3S 

5.r. Ptus ) i. 

then you haven't seen 

the iYlleq SERVO UNIT 
and COMPANION TEST CHAMBER 

Accurate environmental testing, for a wide variety of controlled atmos- 
pheric tests, is within the reach of all industrial budgets. The cost is,, 

well under $2,000 for the majority of industrial needs. 
The Tenney Servo Unit, a portable air-conditioning system, provides 

broad variations of heat, cold, and/or humidity for aging and weather- 
ing test programs. Air is circulated at the rate of 40 cu. ft. per min., 
capable of absorbing 1700 B. T. U. per hour at - 100°F., or of deliv- 
ering 5000 B. T. U. heating effect at a maximum temperature of 
+ 185°F. Relative humidity can be maintained from ambient to 95% 
in a temperature range of ambient to + 180°F. in 40 cu. ft. of recircu- 
lated air. Low temperature operation requires 10 lb. of dry ice per hour 
at - 180°F., 3/4lb. per hour static. 

SPECIFICATIONS 
Dry Ice Total Temp. Electric 

Model Size Wgt. Capacity Range Req'mts. 

TSU-50 17"x17"x31" 165 lb 50-70 lb. -100°F. to +200°F. 2 kw. 

TSU-150 21"x25"x33" 200 lb. 150 lb. - 100°F. to +200°F. 2 kw. 

The Tenney Companion Test Chamber 
provides an efficient test work -space 
when attached to the Tenney Servo 
Unit either horizontally or vertically, 
by a simple, sturdy device. (Servo is 
easily detached for use with other en- 
closures or tests.) Ruggedly constructed 
and fully insulated, this chamber is 
built in three sizes of work space, stain- 
less -steel lined: 3 cu. ft. (18" x 18" x 

18"), 8 cu. ft. (24" x 24" x 24"), and 27 
cu. ft. (36" x 36" x 36'"). Forged brass 
hardware is provided. Complete vapor - 
proofing is achieved by special gaskets. 
Optional equipment includes multi - 
paned viewing window in door, elec- 
trical connector panel, turning shafts, 
coaxial cable, utility ports, and high - 
voltage terminals. 

For further information and prices write: 

ENGINEERING, INCORPORATED 
Dept.A, 26 Avenue B, Newark 5, N. J. e, 8584 

Los Angeles Representative: GEORGE THORSON 8 CO. Chicago Representative: SPARTON ENGINEERING CO. 

Engineers and Manufacturers of Automatic Environmental Test Equipment 

Sarnae... 

by 

At your service, for all 

small bearing problems, 

the Bird Company 

engineering staff designs 

accurate sapphire and 

glass jewel bearings used 

in the world's most famous 

aircraft, electrical and 

timing instruments; 

weather and all types of 

recorders; and fine 

indicating apparatus. 

Close tolerances, accuracy, 

and long life qualify 

Bird Jewel Bearings to 

insure quality in your 

finest instruments. 

Quotations on request for 

jewels made to 

specifications for your 

individual requirements. 

The engineering staff of the Bird Com- 
pany is at your service for all small -bearing 
problems. 

Serving industry with tine jewels since 1913 

.Co., Inc. 
Sapphire and glass jewels Precision glass grinding 

Perrite precision products Sapphire stylii 

7 Spruce Street, Waltham 54, Mass. 
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New Radiation -proof Coaxial Cables Give 
Proven Performance in Community TV Systems 

RESIDENTS of mountain areas enjoy 
watching TV as much as anybody else - when they can receive a clear picture. 

Since most mountain towns are situated in 
valleys, however, the surrounding mountain 
ridges usually prohibit direct reception, and 
some form of "community antenna system" 
must usually be installed. 
One of the world's largest manufacturers and 
installers of community systems is Jerrold 
Electronics Corporation of Philadelphia. In 
a Pennsylvania mountain installation, Jer- 
rold field engineers discovered that ordinary 
coaxial cable (RG -11/U and RG -59/U) sim- 
ply was not adequate. Picture quality was 
far from satisfactory. And the necessarily 
long lines called for cable with tensile 
strength greater than was then available. 
To help solve the two problems, Plastoid 
engineers were called in, and succeeded in 

RG-59iU-double shield 
and jacket. Code: 
PP -3398 Put up in 
1,000' reels, 

RG-11/U-double shield 
and jacket. Code: 
PP -3512. Put up in 
1,000' reels. 

developing SYNKOTE coax cables that gave 
exceptional signal strength and clarity even 
in the most difficult terrain. 
These new SYNKOTE coaxials (RG1'1/U 
and RG -59/U) are double -shielded and 
double jacketed. The tensile strength is ex- 
'ceedingly high; and the cables are tough, 
rugged, and absolutely radiation -proof under 
normal conditions. 
Today, Jerrold Electronics is one of many 
such companies that rely with confidence on 

I 
I 

I Company 

SYNKOTE cable. Having run a number of 
tests both in their labs and also in actual in- 
stallations, Jerrold enthusiastically reports 
that SYNKOTE double jacketed, double 
shielded coaxial cables are "absolutely radi- 
ation proof', and "definitely the answer for 
Community Antenna Systems". 

CABLE PROBLEM BOTHERING YOU? 
Plastoid's engineering stall will gladly work with you 
in developing wire and cable to fit your needs. Write, 
call, or mail the coupon! 

DEPENDABLE 
Coaxial Cable 

"Made by the mile - tested by the inch" 

PLAST 
OZa2 , , Long Island City 1, New York 

CLIP AND MAIL THIS COUPON TODAY! 
PLASTOID CORPORATION 
42-61 24th St., Long Island City 1, N. Y. 

D Send samples and technical data on your double - 
shield, double -jacket coax cables (PP -3398 and 
PP -3512) . 

D Have your representative contact us. 
Send information on _.. _ . ........ ..... 

Name 

Title 

I Address 
MI Men MIMI r,s Minn MIMI 
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I n1 - s ixty standard catalog items, plus scores of special types built 
to customers' specifications, comprise the JOHNSON line of 

plugs and jacks. 

These are just a few of the many JOHNSON "banana" plug 
"specials", standard plugs with terminal ends adapted to the 

user's specific requirement. Studs extend the full length of one 
piece springs for support and long spring life. Spring materials 
range from beryllium copper to nickel silver with cadmium, nickel 
or silver plated finishes as required. Plugs mate with an equally 
diverse line of JOHNSON jacks, the inside diameters of which are: 
.104", .122", .169" and .277". 

For connector applications requiring positive, low resistance 
contact with high current carrying capacity, economy and long 

life, choose JOHNSON "banana" plugs and jacks. 

Other JOHNSON connectors include both insulated and non - 
insulated tip jacks and plugs, Nylon tip jacks and multiple 

wire connectors. We will be pleased to quote on your connector 
requirements. 

E. F. JOHNSON CO., WASECA, MINN. 

JOHNSON 
Cannelton 
Inductors 
Sockets 
Plugs & Jacks 
Knobs 8 Dials 
Pilot Lights 

JOHNSON 
General 

Products 
Catalog 972-A9 

is yours on 

request. 

ELECTRONS AT WORK (continued) 

caused by variations in loading. 
Using this device, response to 

fast fading was readily measured. 
To obtain maximum modulation 
index, the screw -driver tuning 
should be set so that the line is in 
resonance when the motor tuning 
capacitor is at maximum or mini- 
mum. If the motor tunes the cir- 
cuit through resonance, a double 
frequency component will result. 

Modulation index may be reduced 
by setting the screw -driver trim- 
mer farther from resonance. It 
should be noted that one revolution 
of the motor causes two fading 
cycles. Frequency was measured 
by counting the number of cycles 
drawn on a unit length of the 
recorder chart. 

Work on this device was carried 
out under contract with the Na- 
tional Bureau of Standards. The 
help of Donald Brumbaugh in con- 
structing the model is acknowl- 
edged. 

Neon Diode Couples 
Control Circuit 
CASCADED POWER SUPPLIES and spe- 
cial biasing voltages are eliminated 
by use of a neon diode to connect 
the plate circuit of a controlling 
multivibrator directly to the grid 
circuit of a controlled power tube. 

A schematic diagram of the cir- 
cuit is shown in Fig. 1. The load 
and limiting resistor for D, is R,. 
This resistor also serves as the grid 
input resistor for the controlled 
vacuum tube V_. When the right- 
hand plate of V, is drawing cur - 

FIG. 1-Schematic diagram of control 
circuit 
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inn 
NEB '1 

III J 
LOOKING FOR TROUBLE 

This is an aircraft scale model in free flight. Its 
flight characteristics are being accurately tested - the 
information being picked up by a subminiature poten- 
tiometer which is smaller than your thumbnail! 

Developed by Bendix-Pacific to measure wing de- 
flection, this potentiometer has proved an important 
factor for the Douglas Aircraft Company in making 
practical free flight testing of scale models -a program 
which has substantially reduced the cost and time of 
obtaining precise aerodynamic information. 

This company's leadership in airborne electronics is 
attested by the great number of Bendix-Pacific elec- 
tronic units efficiently serving vital functions in 
present-day aircraft and guided missiles. Bendix-Pacific 

standard telemetering assemblies, radar equipment, 
radio -control systems and electronic servo components 
are recognized for their advanced design, ultra - 
compactness and reliability. 

Your company, too, can profit from the many 
years of diversified experience built into every piece 
of electronic equipment bearing the Bendix-Pacific 
nameplate. 

You are invited to write for a free copy of the 
booklet illustrating Bendix-Pacific developments. 
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inside this package on your Jobber's shelf... 

is the world's TOUGHEST TRANSFORMER 

H -TYPE 
Hermetic sealing 
meets oll MIL -T-27 
specs. Steel base 
cover is deep -seal 
soldered into case. 
Terminals hermet- 
ically sealed. 
Ceramic bushings. 
Stud -mounted unit. 

there's nothing tougher than 

CHICAGO'S "Sealed -in -Steel" construction 

S -TYPE 
Steel buse cover fitted 
with phenolic terminal 
board. Convenient num- 
bered solder lug termi- 
nals. Flange -mounted. 

C -TYPE 
With 10" color -coded 
leads bought out through 
fibre board base cover. 
Lead ends are stripped 
and tinned for easy sol- 
dering. Flangemounted. 

CHICAGO "New Equipment" transformers 
(available in 3 mountings) feature one-piece 
drawn -steel cases-the strongest, toughest, 
best -looking units you can buy. The one- 
piece seamless design, enclosing an electron- 
ically perfect construction, provides the best 
possible electrostatic and magnetic shield- 
ing, with complete protection against 
adverse atmospheric conditions. For every 
application: Power, Bias, Filament, Filter 
Reactor, Audio, MIL -T-27, Stepdown-ask 
your electronic parts distributor for cHICAGo 
"Sealed -in -Steel" Transformers-the 
world's toughest with that extra margin of 
dependability. 

Free "New Equipment" Catalog 
Get the full details on CHICAGO'S 
New Equipment Line-covering 
"Sealed -in -Steel" transformers for 
every modern circuit application. 
Write for your Free copy of this 
valuable catalog today, or get it 
from your distributor. 

CHICAGO TRANSFORMER 
DIVISION OF ESSEX WIRE CORPORATION 

3501 ADDISON STREET CHICAGO 18, ILLINOIS 
TRADE MARX RlG. 

Advertisers: 

How about 

the 

NUCLEAR 

field? 

There are a good many adver- 
tisers using ELECTRONICS 
who should also be advertising in 
NUCLEONICS. 

Particularly in instrumentation 
and laboratory equipment, there 
is a cross -over of use in the elec- 
tronic and in the nuclear field. 

But, there is very little cross- 
over in the subscriber lists of the 
two publications-a matter of a 
few percentage points. 

It is quite possible that you are 
doing an effective presentation of 
your products and abilities in this 
excellent issue, but are missing 
such presentation before one of 
the fastest growing fields in the 
country's history - the field of 
atomic energy. 

The sales representatives of 
ELECTRONICS are also the sales 
representatives of NUCLEONICS. 
They have much evidence pointing 
to the opportunities in this great 
NEW field. Ask them to show you 
what your potentials can be. 

NUCLEONICS 
ABC A it l' 

A McGraw-Hill Publication 
330 West 42nd St. 
New York 36, N. Y. 

250 September, 1952 - ELECTRON ICS 

www.americanradiohistory.com



"We get CONSISTENTLY 

EXCELLENT RESULTS 

with D -H ALLOYS" 
... says Resistance Products Company, of Harrisburg, Pennsylvania 

This company produces precision wire -wound 
resistors of utmost stability for electronic equipment used 

by the Armed Forces and for makers and users off test instru- 

ments, meters, and scientific apparatus of various types. 

The vital accuracy of much important equipment, therefore, 
is very dependent upon the quality of the resistors coming 
off the production lines of Resistance Products Company. 

In view of this, Driver -Harris is particularly gratified 
to have Resistance Products state: "Reflecting our experi- 
ence with Driver -Harris alloys is our large use of Karma 
wire. Currently, we are employing Karma for numerous 
critical applications where utmost stability, together with 
high resistivity and low temperature coefficient of resistance, 

'T.M. Rog. U. S. Pot. Off. 

is requisite. Consistently excellent results are being obtained. 
We have, in fact, used Karma with outstanding success ever 
since its introduction several years ago. It is our belief the 
development of this alloy constitutes a major forward step." 

Karma* is ready to serve you, too; as are world- 
famous Nichrome* and Nichrome V, and over 80 other 
alloys developed by Driver -Harris for the electrical and 

electronic industries. We feel confident that, like Resistance 
Products Company, you'll realize exceptional advantages 
by putting one or more D -H alloys to work for you. Let us 

have your specifications. We'll gladly make recommenda- 
tions based on your specific needs and have our engineer- 
ing department help you obtain best results. 

KARMA* and world-famous Nichrome* 
are manufactured only by 

Driver -Harris Company 
HARRISON, NEW JERSEY 

BRANCHES: Chicago, Detroit, Cleveland, Los Angeles, San Franciscl 

In Canada: The B. GREENING WIRE COMPANY, Ltd., Hamilton, Ontario, 

MAKERS OF THE MOST COMPLETE LINE OF ELECTRIC HEATING, RESISTANCE, AND ELECTRONIC ALLOYS IN THE WORLD 
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As° 
with VARIATIONS? 

Thomas & Skinner can now give you 

intricate shapes in PERMANENT MAGNETS 

with tolerances often as close as +.005" 
without grinding or finishing 

The costly headaches and limita- 
tions of loose tolerances-which 
have vexed the engineer with varia- 
tions of 1/32" in permanent mag- 
net design-have been virtually 
eliminated by Thomas & Skinner, 
specialists in magnetics for more 
than half a century. 

Now your engineers can specify 
the intricate casting shapes-with 
sharply defined relief-which in the 
past have been too difficult or too 
expensive to produce. Through rad- 
ically new techniques, Thomas & 

Skinner permanent magnets are cast 
with such close precision that little 
or no grinding and finishing is re- 

quired for dimensional accuracy. 
Call in a Thomas & Skinner en- 

gineer-let him work with your own 
development specialists-learn how 
your permanent magnet problems 
of close tolerances and intricate de- 

signs may be solved by the new 
Thomas & Skinner technique- 
now! Write today-ask for the new 
Thomas & Skinner Permanent Mag- 
net Bulletin, No. 151. 

THOMAS & SKINNER Steel Products Company 
1120 East 23rd Street Indianapolis, Indiana 

ki%i aorkiuq 

inri uu 
THIS FELLOW IS TRAINED IN YOUR BUSINESS. His 

main duty is to travel the country - and world 

- penetrating the plants, laboratories and man- 

agement councils ... reporting back to you 

every significant innovation in technology, sell- 

ing tactics, management strategy. He functions 
as your all -seeing, all -hearing, all -reporting 
business communications system. 

THE MAN WE MEAN IS A COMPOSITE of the edi- 

torial staff of this magazine. For, obviously, no 
one individual could ever accomplish such a 

vast business news job. It's the result of many 

qualified men of diversified and specialized 

talents. 

AND, THERE'S ANOTHER SIDE TO THIS "COMPOSITE 

MAN," another complete news service which 

complements the editorial section of this maga- 

zine - the advertising pages. It's been said that 

in a business publication the editorial pages 

tell "how they do it" - "they" being all the 

industry's front line of innovators and improv- 

ers-and the advertising pages tell "with what." 
Each issue unfolds an industrial exposition be- 

fore you - giving a ready panorama of up-to- 

date tools, materials, equipment. 

SUCH A "MAN" IS ON YOUR PAYROLL. Be sure to 

"listen" regularly and carefully to the practical 

business information he gathers. 

McGRAW-HILL PUBLICATIONS 
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Four Tung -Sol Electron Tubes receive 
a terrific jolt as the heavy steel battering 
ram smashes against the movable table on 
which they are mounted. With an acceler- 
ation up to one thousand times the pull of 
gravity, this testing machine can give 
tubes a wicked beating, 

Like other manufacturers, Tung -Sol is 
producing its share of defense require- 
ments and it is vigorous Quality Control 
procedures such as this which give Tung - 
Sol Tubes the exceptionally high degree 

of uniformity preferred by the ed 
services. Quality Control is a whole s 

of exacting tests and inspections which 
point the way to better, more dependable 
tubes-sturdier both mechanically and 
electrically. Ruggedized Tubes we call 
them. 

The ruggedized feature embodied in 
Tung -Sol Tubes for radio, TV and ape. 
cial industrial applications means top per- 
formance, longer and more efficient serv- 
ice life, plus lowest maintenance. So, for 

whatever purpose you use electron tubes, 
you'll find greater satisfaction with 
Tung -Sol Tubes and Tung -Sol Service. 

Write for sales or engineering informa- 
tion, or for the name of the Tung -Sol dis- 
tributor nearest you. 

TUNG-SOL FF.FCTRIC INC., Newark 4, N. J. 
Sales Offices: Atlanta Chicago Culver City 

Dallas Denver Detroit Newark 

The four tubes are mounted in diffe-rent positions to determine 
stability in all directions. Each tube is wired to a control panel 
where any electrical damage is recorded by indicator lights. 

TUNG-SOL ELECTRON TUBES 
RUGG.EDIZED for Rugged Service 

Tung -Sol makes All -Glass Sealed Beam lamps, Miniature Lamps, Signal Flashers, Picture Tubes, Radio, TV and Special Purpose Electron Tubes. 
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When you cannot see inside the product 

it pays to look "inside" the manufacturer 
Magnet wire cannot be judged by externals. Hidden manufacturing 
variables quickly show up in the winding room . . . on the test rack 
... or out in the field. 

Producing magnet wire of much better than usual quality ... especially 
in the finer gauges ... is Wheeler's specialty. We invite users of this 
product ... whether large or small ... to LOOK INSIDE WHEELER and 
see for themselves what we have to offer. Briefly, here is what you 
will find: 

A division of The Sperry Corporation, with all that means 
in background, up-to-the-minute facilities, excellent engineering 
and precision manufacturing standards. 

Production "under one roof" and under one control, from 
copper wire drawing to final inspection. 

Latest equipment for applying Formvar, Dipsol (liquid 
Nylon) and other modern insulation coatings as well as all 
types of natural and synthetic yarn insulation. 

Complete specialized enameling department. 
Comprehensive design engineering and manufacturing 

facilities for production of wire wound components, from basic 
coil to completed transformers and related equipment. 

If you are looking for a Dependable source with better than ordinary 
ability to help you, get in touch with us. 

WHEELERkMAGNET WIRE 
AND WIRE WOUND COMPONENTS 

THE WHEELER INSULATED WIRE CO., INC., 1101 EAST AURORA ST., WATERBURY 20, CONN. 

Division o. The Sperry Corporation 

ELECTRONS AT WORK (continued) 

company's standard cameras are 
provided with remote control of iris 
from the camera control unit. 

A simplified remote -control de- 
vice for lens change and focus is 
available already in normal studio 
or field operation but with the new 
system, all camera functions are 
centered at the control point for 
remote operation. 

The improved system used in the 
remote -control pan and tilt pedestal 
is similar to that used for focus 
control. For example, when the tilt 
handle is moved, a potentiometer is 
also moved. The potentiometer has 

Maximum pan to right, of new pan -and - 
tilt pedestal. Total pan is 250 deg 

about 200 volts across it at 60 
cycles. The wiper picks off a por- 
tion of this voltage, representing 
an error voltage when compared 
with an answering potentiometer 
on the tilt head of the pedestal, and 
feeds it to an amplifier containing 
push-pull 6L6's. The output is 
transformer -coupled to a servo 
suitably geared to drive the tilt 
section of the pedestal. The pan 
arrangement is similar. 

The unit may be shifted in- 
stantly to any of six preset posi- 
tions by pushing a button at the 
control station. This allows the 
six positions to be predetermined 
before a telecast and then selected 
instantly at appropriate times dur- 
ing the actual program. 

Rate control of pan and tilt is 

256 September, 1952 - ELECTRONICS 

www.americanradiohistory.com



11 

The TV scope for professionals 

RCA WO -56A 

DUAL CONTROLS FOR "COARSE" AND "FINE" ADJUSTMENTS 

V GAIN SYNC SWEEP PI CNN 

STEP SELECT COARSE STEP 
VERNIER ADJUST PINE VERNIER 

No hunting or fumbling for controls when adusting 
Vertical Amplifier Gain, Sweep Frequency, Sync In- 
jection, and Horizontal Amplifier Gain. 

FEATURING- 
Giant, 7 -inch cathode-ray tube. 
Direct -coupled, 3 -stage, push-pull, verti- 
cal and horizontal amplifiers. 
Frequency -compensated and voltage cali- 
brated attenuators on both amplifiers. 
A set of matched probes and cables. 
Panel -source of 3 volts peak -to -peak cali- 
brating voltage. 
Identical vertical and horizontal amplifiers 
with equal phase -shift characteristics. 
Retractable light shield for convenience 
and visibility. 
New green graph screen with finely ruled 
calibrations. 
Magnetic metal shield enclosing CR tube 
to minimize hum -pickup from stray fields. 

SPECIFICATIONS- 
Deflection Sensitivity: 10 rms millivolts 
per inch. 
Frequency Response: Flat within -2 db 
from dc to 500 kc; within -6 db at 1 Mc 
useful response beyond 2 Mc. 
Input Resistance and Capacitance: 10 
megohms and 9.5 uuf with low -capacitance 
probe. 
Square -Wave Response: Zero tilt and over- 
shoot using dc input position. Less than 
2% tilt and overshoot using ac input 
position. 
Linear Sweep: 3 to 30,000 cps with fast 
retrace. 
Trace Expansion: 3 times screen diameter 
in vertical and horizontal axis, with 3 
times centering control. 
Size 133/1' h, 9" w, 165Aí' d. Weight only 
31 pounds (approx.). 

ADVANCED SWEEP FACILITIES- 
Preset fixed sweep positions for vertical 
and horizontal television waveforms. 
Positive and negative syncing for easy 
lock -in of upright or inverted pulse 
waveforms. 
60 -cycle phase -controlled sweep and syn- 
chronizing. 

ONLY 
x217" 

Suggested 
User Price Complete with direct probe, 10-megohm low - 

capacitance probe, and ground cable. 

Built for laboratory, factory, or shop use, the WO -56A combines the 
advantages of high -sensitivity and wide -frequency range in a very small 
instrument with a large cathode-ray tube. 

Designed with the user in mind, 
this new 'scope can be depended upon 
to provide sharp, bright, large, and 
accurate pictures of minute voltage 
waveforms over the entire useful sur- 
face of the CRT screen. 

The direct -coupled amplifiers are pro- 
vided with ac positions so that measure- 
ments can be made with or without the 
effects of any dc component. 

Square -wave reproduction is excellent, 
whether the application is low -frequency 
TV sweep -alignment or observation of 
high -frequency steep -fronted sync and 
deflection waveforms. 

The excellent linearity and fast retrace 
of the sweep or time base are functions 
of the Potter -type oscillator and the un- 
distorted reproduction of the sawtooth 
by the wide -band horizontal amplifier. 
The preset fixed positions provide rapid 
switching between vertical and horizon- 
tal waveforms in TV circuits. 

Truly, the WO -56A is a most useful 
and practical instrument for everyday 
work in the fields of television, radio, 
ultra-sonics, audio, and a wide array of 
industrial applications. 

For details, see your RCA Distributor, 
or write RCA, Commercial Engineering, 
Section IX42, Harrison, N. J. 

RADIO CORPORATION of AMERICA 
TEST EQUIPMENT HARRISON. N. J. 
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W%meo 
oto 

under vibration 

.. under strain 

.. in limited space 

.. for fine adjustment 

... in inaccessible places 

Ni needing strength in small sizes 

,¡ , in compact design 

, for maximum holding power 

tir, .. for fastening thin pieces 

... use genuine 

ALLEN Q H EAD 
socket screws and keys 

Class 3' fit, quality controlled 
uniformity and strength, wide 
range of standard sizes. 

WARNING 
Alßn IYPe 

`cr<ws arena 

necessarily 
IIl,,formd: 

Get genuine 

AllenOHeed 
sPressucws 

in 

llack and silver 
kos. 

Sold only thru leading 
INDUSTRIAL DISTRIBUTORS 

ALLEN 
MANUFACTURING COMPA Y 
Hartford 2, Connecticut, U. S. A. 

FOR CRITICAL ANALYSIS 

Jhe ecu 
LO-C OSCILLOPROBE* 

*OTHER PRODUCTS 

HI -V LO -C Oscilloprobe 
(for measurements to 15 k.v.) 

Wideband Lab Oscilloscope 
(dual, equal phase Amplifiers) 

Portable Test Oscilloscope 

NON CIRCUIT LOADING OR DETUNING 

To Complement Your 

WIDEBAND OSCILLOSCOPE 

C Input <2 t tf (Less than 1/5 that 
of conventional probes) 

R Input = 5 meg. Q (minimizing 
loading of circuit under test) 

5 TIMES the overload ability of 
usual cathode follower 

10 cps to 10 mcps insures accurate 
display of fast rise time pulses 

3 stage video Amplifier included 

For complete details write 

LINEAR EQUIPMENT LABORATORIES 
BRIGHTWATER PLACE, MASSAPEQUA, NEW YORK 

to exact specification 
for every requirement 

QUALITY BUILT COILS FOR RADIO, FM, 

TV AND GOVERNMENT APPLICATIONS 

Uniform high quality, fast delivery and low cost have made 
Fugle-Miller coils the choice of many leading manufac- 
turers in the radio and electronics industry. All types are 
supplied including Universal, Bank Wound, Universal 
Progressive and solenoid coils. JAN specifications are our 
specialty. Call, wire or write today for prompt quotations. 

FUGLE-MILLER 
LABORATORIES 
MAIN STREET, METUCHEN, NEW JERSEY 

Telephone: Metuchen 6-2245 
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Capacitors 

Here's Why 
1. Highest Retentivity of 

any material known. 

2. Very high stability - 
1 port in 5000. 

3. Capacity Tolerance as 

low as 1/20 of 1%. 

4. Insulation Resistance 

- 10000 Megohms per 

MFD. 

5. Power Factor - .0001. 

For Use In 

. . . Computors 

. Servomechanisms 

. Radiosondes 

. Nt.clear Instruments 

. Van de Graff 
Generators 

. Pulse Applications 

. X Ray Equipment 

High Voltage 
Applications 
High Frequency 
Amplifiers 

AVAILABLE UP TO 
60,000 VOLTS... IN 
TUBULAR SHAPE 
OR METAL CANS 

I. DUNCAN HOW 
20 Providence Street 

Boston 15. Mass 

JOHN KOPPLE ASSOCIATES 
60 East 42nd Street 

New York. N Y 

Serving Electronic Engineers Since 1928 

I )UMONT ELECTRIC CORP. 
308 Dyckman Streetiee,w York 34, N. Y. Telephone LOrraine 9-2800 

$AL ES RE PR E SEN TAPIVES 

R.J. MILLER MIDWEST SALES CO WESLEY a WILSÓAÍ* HAGGERTY SALES 

224 Kingston Road Hanna Bldg. 7/50 West North Ave, 1507 West Saratoga Ave 

Upper Darby. Pa. Cleveland. Ohio Chicago 47, HU: Ferndale. Michigan 

11M PACKARD d CO 
Fort Smith. Arkansas 

CARL A_ STONE 
1102 So. Western Ave. 

Los Angeles 6. Calrt. 
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Dials and 
Nameplates 

ALUMILITE ALUMINUM 

BRASS STAINLESS STEEL STEEL 

. with nonluminous, fluorescent, 
self -luminous, phosphorescent markings 

We can supply the design you want, 
the accuracy and quality you must have - 

at a mass -production cost! 

CR 
11 P 

O 1 V V J 

Also makers of: 
EDGE -LIGHTED 
DIALS AND PANELS 
Lackon process 

POWDERS 

television tube and 
cathode-ray tube 

RADIOACTIVE 
FOILS 

(alpha -ray ionization 
sources) 

IONOTRON 
STATIC 
ELIMINATORS 

RADIUM 
LOCATORS 

pendants, lenses, 
buttons, screws, 
markers 

LUMINOUS 
RETICLES 

and other specialties 

Dept. E9 

UNITED STATES RADIUM CORPORATION 
535 Pearl Street New York 7, N. Y. 

ELECTRONS AT WORK continued) 

Remote -control box showing buttons 
and screw -driver adjustments for six 
preset positions. With this unit, operator 
controls pan and tilt, lens selection and 
focus. Iris control is from camera con- 

trol unit 

provided by simply disabling the 
answering or null -seeking poten- 
tiometers. Constantly increased 
control voltage results in increased 
rate of movement. 

One of the first projected uses 
for the camera system is for round- 
table discussions. The unit may be 
installed with the pedestal on the 
floor and the camera projecting 
through an opening in the center 
of the table. Use of the six pre- 
set positions would make it pos- 
sible to switch to any one of six 
speakers instantly. 

Synthetic and Integrated Mica 
INTEGRATED MICA is being made in 
two forms by the Integrated Mica 
Corp. of Woodmere, N. Y. One of 
these is made by splitting up ordi- 
nary mica waste into flakes less 
than four microns in thickness. If 
the surfaces of the flakes are not 
marred, the flakes can be made to 
hold together to form a solid sheet 
without using a binder. 

Synthetic mica has also been 
made in sheets as much as fifty feet 
long. Synthetic mica may be 
treated in the same manner as 
natural mica and has the additional 
advantage of being reactive to heat. 
When heat and pressure are ap- 
plied, the mica sinters and a strong 
porous sheet can be obtained. If 
the temperature is carried to the 
melting point, the mica recrystal- 
lizes and a transparent sheet can 
be made. 
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Tested and approved 
FOR SAFETY AND DEPENDABILITY BEYOND SPECIFICATION 

JAN -C-76 SRIR 

JAN -C-76 SRRF 

JAN -C-76 SRHV 

JAN -C-76 WL 

UL 
APPROVED 105°C 

UL 
APPROVED 90°C 

UL 
APPROVED 80°C 

JAN -C-76 WIRES 

80 °-90 °-105 °C 

HOOK-UP WIRE 

SHIELDED WIRE AND CABLE 

FLEXIBLE CORDS 

COAXIAL CABLE 

TELEVISION LEAD IN CABLE 

GAS TUBE HIGH TENSION CABLE 

OIL BURNER IGNITION CABLE 

BLASTING WIRE 

THERMOSTAT CABLE 

BELL AND OFFICE WIRE 

TW BUILDING AND FIXTURE WIRE 

TV LEAD-IN WIRES 

WIRES & CABLES 

COAXiAL CABLE 

INSTRUMENT WIRES 

COMMUNICATION 
WIRES & CABLES 

SPECIAL WIRES & CABLES 
TO SPECIFICATION 

Alrceed,odwrica 
WIRES aDd CABLES 

elit es 
,thesstg fe a All Chester wire and 7 

cable features the extra de- 

pendability, long service life and easier 
working qualities of plastic insulation. Their 
tough, impervious plastic coats provide maxi- 
mum immunity to abrasion, weather, oil and most 
chemicals. They are smooth, pull through con- 
duit with minimum effort and present a fine 
appearance in exposed locations. 
There's a Chester single or multi -conductor wire 
or cable for practically every indoor or outdoor 
requirement including many special construc- 
tions for the electrical, electronic, TV, radio, 
telephone and other industries. Why not write 
today for full information? 

CHESTER CABLE CORP CHESTER, NEW YORK 

says- 
Write today for your 
free copy of the Chester 
Wire and Cable cata- 
log. A complete guide 
to plastic covered wire 
and cable for every 
electronic and electrical 
application. Please 
address inquiries en 
:ompany letterhead. 

MANUFACTURERS OF QUALITY WIRE AND CABLE FOR EVERY ELECTRICAL AND ELECTRONIC REQUIREMENT 

ELECTRON ICS - September, 1952 261 

www.americanradiohistory.com



Production Techniques 
Edited by JOHN MARKUS 

Vacuum Lifter for Cathode Sleeves.... -262 Filament Tabbing Machine 298 
Adding Machine Speeds Inspection of Inspecting With Ultraviolet 302 

Cathodes 264 Multimeter Tester 306 
Cathode Spray Machine Uses 4rjdless Pin -Soldering Setup 306 Track and Automatic Spray Guns.. 
High -Speed Technique for Winding 

TubeAstaters 
Holders for Heaters 

264 

266 
270 

Tube Assembly Setup 
Paper Cups for Cathodes 
Moth Balls for Silver 

310 
314 
318 

Coax Shield Cutter 274 Tote Boxes 318 
Lead -Preforming Tool 278 Chassis Protector 322 
Soldering Fume Duct 282 Spraying Small Parts in Tumbling 
Stacking Cathodes =` 286 Cage 322 
Twinlead Stripper 290 Fiber Caps Prevent Shorts to Chassis.. 326 
Welding Small Parts '."' ,-294 Stirring Chemicals 330 

Vacuum Lifter for Cathode Sleeves 

RACKS for supporting and masking 
the cathode sleeves of tubes during 
spraying of an electron -emitting 
oxide coating are loaded with spe- 
cially designed vacuum lifters in the 
Emporium, Pa. plant of Sylvania 
Electric Products Inc. With this 
technique, up to 25 sleeves at a time 
can be picked up from a tray and 
loaded in the grooves of the rack in 
one operation. An entire 50 -sleeve 
rack can thus be loaded almost as 
fast as it formerly took to put in 
two sleeves manually with tweezers. 

A different size and design of 
lifter is needed for each size of 
sleeve. Each lifter has grooves 

spaced the same distance apart as 
the grooves in the spraying racks. 
Bottoms of grooves are round for 
round sleeves, and have a saw -tooth 
shape for flat sleeves. Two holes in 
each groove run ,into the vacuum 
chamber of the lifting head, to pro- 
vide the suction needed for holding 
a sleeve. A Micro Switch on the 
handle of each lifter controls a GE 
solenoid with 1 -inch throw, located 
under the bench and used to operate 
an ordinary gate valve in the 
vacuum line for obtaining vacuum 
when needed. Threads were ma- 
chined off the valve so it moves in 
and out with the plunger of the 

OTHER DEPARTMENTS 

featured in this issue: 

Page 

Electrons At Work 162 

New Products 332 

Plants and People 380 

New Books 392 

Backtalk 412 

11111111111111111111111111111011111111111111111111111.11 llll 111,111111111111111111111.11 l.11ll 11111111111111111 

.:.... 

.fn. \\A 
Two types of vacuum lifters, and 
samples of cathode sleeves they handle 

Transferring uncoated cathode sleeves from metal tray to spray rack with vacuum lifter. Unloading of sprayed racks is done here 
also, and finished cathodes are placed in paper cups as at right. Cups can be reused about ten times before replacement 
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SO $/ÓIPIE... 

KESTER FLUX -CORE SOLDER 
SO SIMPLE... to solve that Soldering Problem when Kester Solder and 

Kester's Engineering Service "arrive on the scene." 

Flux Control, more or less Flux, the exact predetermined 
flux -content, is only available with Kester's seven different Core 
Sizes (openings) in the solder -strand. 

This exclusive Kester feature may be had in eight Flux -Core 
Solders including the widely accepted "44" Resin, "Resin -Five" and 
Plastic Rosin, also diameters ranging from nine -thousandths 
(.009") to one -quarter inch (.250"), and any alloy. 

Kester, the "engineered" Flux -Core Solder, meets all 
applicable Government and Federal Specifications. 

Free Technical Manual -write for your copy of 
"SOLDER and Soldering Technique." 

KESTER SOLDER COMPANY 
4204 Wrightwood Ave., Chicago 39 

Newark 5, New Jersey Brantford, Canada 

KESTER 

SOLDER 
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solenoid, giving vacuum control at 
low cost. 

Uncoated sleeves are held in posi- 
tion in the tray with a spring - 
loaded steel partition to maintain 
alignment as required for picking 
them up in quantity with the 
vacuum lifter. The partition per- 
mits using one size of handling tray 
for different lengths of sleeves. Spring -loaded partition used to hold uncoated cathodes in tray 

Adding Machine Speeds Inspection of Cathodes 

Using adding machine to get weight of oxide coating during sampling inspection 
of sprayed cathodes 

IN SAMPLING inspection ui sprayed 
cathode sleeves for tubes. time is 
saved and errors minimized by 
punching out scale readings on an 
adding machine. 

The operator removes one coated 
cathode at random from a spray 
rack after spraying, holds the 
cathode over an electric heater for 
a few seconds to drive off surplus 
moisture, checks the diameter with 
a micrometer, then weighs the cath- 
ode with a Roller -Smith precision 
balance and punches the weight 
value. Next, she scrapes off the 
coating with tweezers, weighs the 
bare sleeve, punches this value, 
punches the subtract button to get 
the difference, and records this as 
a check on spraying. The tech- 
nique is cutting inspection costs in 
Sylvania's Emporium plant. 

Cathode Spray Machine Uses Endless Track and Automatic 
Spray Guns 

CATHODE sleeves, mounted in racks sleeve to the sprays. Duplicate pounds can be sprayed without 
containing from 25 to 50 sleeves de- spray facilities are provided, so cleaning out tank and guns. 
pending on their size, receive the that either of two different corn- To conserve chemicals, valves for 
required thickness of emissive oxide 
coating automatically in a machine 
somewhat resembling a model rail- 
road. Racks filled with cathode 
sleeves are loaded into fixtures 
mounted on a motor -driven endless 
chain. These travel through the 
machine and past the spray guns 
at about the same speed as a toy 
train. 

Stationary spray guns working in 
pairs are aimed at about 45 deg to 
the line and 90 deg to each other 
to give proper coverage of the 
cathodes as they go to the far end 
of the machine in one direction and 
then back again on the other track 
to expose the other side of each 

Complete automatic cathode spraying machine, with hand of operator on control 
panel 
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r_ 

the right combination of properties 

can be "custom-built" with 

LAMICOID (a thermosetting plastic laminate) is remark- 
ably versatile and adaptable. Almost any characteristic, 
in any combination, can be built into LAMICOID by the 
use of fillers such as glass, nylon, fabric, paper, etc., with 
a variety of synthetic resins. 

This versatility and adaptability has been proved in 
such products as tube socket supports, coil forms, dials, 
name -plates, antenna parts, motor and transformer 
parts, and switch gear and relay parts. In thousands of 
cases, LAMICOID is providing the practical solution to 

High Dielectric Strength 
Low Power Factor 
Heat Resistance 
Low Moisture Absorption 
High Impact Resistance 
Dimensional Stability 
Light Weight 
Tensile Strength 
Resistance to Abrasion 
Good Machinability 
Punchability 

LaAtü 

. o 

material shortages ... and bringing about savings and 
product improvement, too. 

Take advantage of LAMICOID's "custom-built" per- 

sonality. Investigate the advantages it offers your prod- 
uct. LAMICOID can be supplied in standard sheets, rods 
and tubes or fabricated into parts to your specifications. 
Our 58 years of experience in developing and producing 
electrical insulating materials is at your service. Send 
your blueprints and specifications today for a prompt 
quotation. 

MICA i%446 
Schenectady 1, New York 

Offices in Principal Cities 
LAMICOID (Laminated Plastic) MICANITE'' (Built-up Mica) EMPIRE() (Varnished Fabrics and Paper) FABRICATED MICA 

COMPANY 
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Depend on 

CAROL 
CABLE 

im 
COAXIAL CABLE 

ANTENNA LEAD 

ROTATOR CABLE 

MICROPHONE CABLE 

TEST LEAD WIRE 

CHARGING CABLE w 
I 

PORTABLE CORD 

ARC WELDING CABLE 

For full information on these 
and other Carol products, 
write for our catalog. Re- 
member, too, that you can 
save time and money by let- 
ting Carol engineers analyze 
your product needs, recom- 
mend wire or cable for your 
job, or develop special wiring 
assemblies for your particu- 
lar requirements. 

CAROL CABLE DIVISION 

THE CRESCENT CO, INC. 

PAWTUCKET, RHODE ISLAND 

PRODUCTION TECHNIQUES (continued) 

the guns are so positioned that the 
sprays are on only when a rack of 
sleeves is in the path. Calrod heat- 
ing elements inside the hood pro- 
vide baking simultaneously with 
spraying. A control knob on the 
pushbutton control panel can be set 
for a choice of from 1 to 5 round- 
trip passes through the sprays, de- 
pending on the thickness of coating 
desired. The machine is used in 
the Emporium, Pa. plant of Syl- 
vania Electric Products Inc., where 
it replaces slow and costly hand 
spraying with a single gun. 

Closeup of loading end of spraying ma- 
chine, showing how racks of cathode 
sleeves set into holders which some- 
what resemble the cars of a model 

railroad 

High -Speed Technique for Winding Tube Heaters 

USE of a special metal mandrel in 
a lathe -like machine makes it pos- 
sible to crease and cut 200 heaters 
at a time in the Emporium, Pa. 
plant of Sylvania Electric Products 
Inc. 

The oxide -insulated wire is first 
wound on a mandrel whose circum- 
ference is equal to the total length 
required for each tube. This man- 
drel has projecting longitudinal in- 

sets at the desired locations for 
folds and a wider flat protecting in- 
set or anvil at the cutoff line. 

To crease the wire so it can later 
be folded back and forth accurately, 
a rubber roller is run over each of 
the thin longitudinal insets. Next, 
a steel roller is run over the cutoff 
anvil to remove the aluminum -oxide 
insulation from the ends of the 
heater, and the loosened powder is 

Using steel roller, resembling roller-skate wheel mounted on shaft, to crush insula- 
tion over flat cutoff anvil in mandrel 

Creasing heater wire by running rubber roller over projecting insert in mandrel 

Cutting heaters apart by running steel disk in slot of cutoff anvil 
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 P'/CTUE T1181 
i 

í REQU/REMENT ; 
/953 TV RECEIVERS 

// 

"Sales wants a no -glare 

image, with needle-sharp 

focus... how can I provide 

both features ? 

G -E CYLINDRICAL -FACE TUBES BANISH GLARE, 

WHILE PRESERVING PICTURE DETAIL! 

Now available, a picture tube with a vertically straight face! Spherically convex tubes, when tilted, cannot deflect all light down and away. 

ROOM LIGHTING IS DEFLECTED DOWN! 
Light from ceiling lamps, table lamps, 
or windows is bent to the floor. Here 
a G -E Cylindrical is shown from the 
side in normal tilted mounting position. 
No light beams reach the viewer's eyes. 

INTERNAL REFLECTIONS ARE REDUCED! The 
inner, or screen face of a G -E Cylindrical 
is stippled. Stippling wards off reflec- 
tions, yet permits a picture surface which 
is fine-grained and uniform. The image 
has highest quality and rich contrast. 

FOCUS AND DETAIL MAINTAINED! Tube's 
outer face is smooth and polished. Con- 
sequently, there are no glass -surface ir- 
regularities to refract and magnify ... as 
can be the case with etched -face tubes. 
Viewers see the image in sharpest focus. 

An extensive line of G -E Cylindrical -face Picture Tubes offers 

you the right type for that new TV chassis you're designing. 
Phone ... wire ... write for complete information! 

Tube Department, General Electric Company, Schenectady 5, N. Y. 

GENERAL ELECTRIC 
1.2.1A! 
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HIGH -RELIABILITY WIRE -WOUND TRIMMER 

Precision -built by Waters, of Waltham 

THE WATERS TYPE RT -78 SERIES of miniature, wire - 
wound potentiometers will satisfy your most stringent require- 
ments. Anodized -aluminum bodies with sealed, line -reamed 
shaft bushings and sealed terminal plates enable these units 
to meet severe environmental tests - immersion, salt spray, 
fungus, shock, vibration, wide range of ambient temperatures. 

CHECK THESE SPECIFICATIONS of the RT -7/8 
Size ... 

/8" diameter, 3/g" depth 
Weight ... only 5/16 ounce 
Dissipation ... 3 watts 
Temperature .. . 

-55C to +80C ambient 
Rotation .. . 

360 -degree continuous 
Ganging ... dual or triple 
Resistance ... ranges: 

100 to 50,000 ohms max., 
linear only 

I/ 

1 
4 -28 

Waters potentiometers 
are made in Waltham, 
the watch city, home 
of fine workmanship. 

WATERS MANUFACTURING, inc. 
Waltham 54, Massachusetts 

APPLICATION ENGINEERING OFFICES IN PRINCIPAL CITIES 

DOUBLE BARREL 

Advertising 

Advertising men agree -to do a com- 
plete advertising job you need the: 
double effect of both Display Adver- 
tieing and Direct Mail. 

Display Advertising keeps your 
name before the public and builds 
prestige. 

Direct Mail supplements your Dis- 
play Advertising. It pin -points your 
message right to the executive you 
want to reach -the person who buys 
or influences the purchases. 

More and more companies are con- 
stantly increasing their use of Direct 
Mail because it does a job that no 
other form of advertising will do. 

McGraw-Hill has a special Direct 
Mail Service that permits the use of 
McGraw-Hill lists for mailings. Our 
names give complete coverage in all 
the industries served by McGraw- 
Hill publications -gives your message 
the undivided personal attention of 
the top-notch executives in the in- 
dustrial firms. They put you in direct 
touch with the men who make policy 
decisions.. 

In view of present day difficulties 
in maintaining your own mailing 
lists, our efficient personalized ser- 
vice is particularly important in se- 
curing the comprehensive market 
coverage you need and want. 

Ask for more detailed information 
today. You'll be surprised at the low 
over-all cost and the tested effective- 
ness of these hand-picked selections. 

Mc G RAW -H 111 
DIRECT MAIL LIST SERVICE 

McGRAW-HILL 

PUBLISHING CO., INC. 
330 West 42nd Stre t 

NEW YORK 18, N. Y. 
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BUSS FUSES 
Help Protect Your Product .. 
Your Profit... Your Reputation 

dbe 

THE 

Arouet LINE OF FUSES 

for: TELEVISION INSTRUMENTS 
RADIO CONTROLS 

RADAR AVIONICS 

38 year's service to American homes, farms 
and industry is behind every fuse that bears the 
BUSS trademark. Your customers have confidence 
in BUSS ... they know the BUSS name represents 
fuses of unquestioned high quality. 

To maintain this high standard each and 
every BUSS fuse is tested in a highly sensitive 
electronic device that rejects any fuse that is not 
correctly calibrated - properly constructed 
and right in physical dimensions. 

It's easy to select a BUSS fuse that's right 
for your fuse application. The complete BUSS 
line includes: Dual Element (Fusetron slow 
blowing type fuses), Renewable and One -Time 
types - available in all standard sizes, and 
many special sizes and designs. 

IF YOU HAVE A PROTECTION PROBLEM - We welcome requests for help in selecting the 
fuse or fuse mounting best suited to your 
conditions. Submit sketch or description showing 
type of fuse contemplated, number of circuits, 
type of terminals, and the like. Our staff of fuse 
engineers is at your service. 

For More Information 
CLIP THIS HANDY COUPON NOW .. . 

BUSSMANN MFG. CO., Division McGraw Electric Company 
University at Jefferson St. Louis 7, Mo. 

A COMPLETE LINE OF FUSE CLIPS, 

BLOCKS AND HOLDERS 

BUSSMANN Mfg. Co. (Division of MoGraw Electric Co.) 
University at Jefferson, St. Louis 7, Mo. 
Please send me bulletin SFB containing complete facts on 
BUSS small dimension fuses and fuse holders. 

Name 

Title 

Company 

Address 

City & Zone State cLRC-5. 
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Resonant circuits with Q's in the range of millions are one of 
the many practical applications of low -temperature tech- 
niques and phenomena being studied by laboratories 
equipped with our Collins Helium Cryostat. With this re- 
liable equipment for the production of liquid helium, pheno- 
mena known to occur in the neighborhood of Absolute Zero 
are now being exploited for useful purposes. 

Various industrial low -temperature laboratories are study- 
ing the very low energy effects, masked by thermal noise at 
normal temperatures, for their application to communications 
and control processes, Other potential uses of low -tempera- 
ture phenomena include the development of sensitive bolo - 
meters, perfect conductors, magnetic shields, and insulators 
which will hold a charge for unusually long periods. 

Your industry, equipped for low -temperature research, can 
expand the growing list of practical uses for these low - 
temperature effects. 

For further information on the Collins Helium Cryostat and other potential 
applications of low -temperature research write for Bulletin E-4. 

ARTHUR D. LITTLE, Inc. 
Mechanical Division 

30 MEMORIAL DRIVE CAMBRIDGE, MASS. 

PRODUCTION TECHNIQUES (continued) 

brushed off with a toothbrush to ex- 
pose bare wire for connections. 

As the last step, a cutting wheel 
is run across the winding in a 
groove in the cutoff anvil, and the 
individual turns are caught by the 
operator as they drop off. These 
are folded by other operators, for 
subsequent insertion in cathode 
sleeves of tubes. 

Mandrels are easily changed by 
moving back the tailstock and loos- 
ening a few screws on the head- 
stock. An odd number of legs for 
series heaters is just as easy to 
produce as an even number, since 
creasing anvils can be placed any- 
where on the mandrel when it is 
being made in the tool shop. 

Holders for Heaters 
MOLDED plastic wheels with indi- 
vidual holes for folded heaters of 
tubes are used for storing and 
transporting heaters at the Em- 
porium, Pa. plant of Sylvania Elec- 
tric Products Inc. The wheels are 
made with several different depths 
of holes, for use with different 
lengths of heaters. A spacer or hub 
molded integral with each wheel 
serves to keep the wheels or trays 
the required distance apart when 

Three different examples of molded 
plastic trays, with a metal -plywood 
tray below.- Each hole contains a single 
heater wire, insulated with aluminum 
oxide and then folded by hand ready 
for insertion in the cathode sleeve of 

a tube 
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ENGINEERED TO MEET 

ELECTRONICS' 

TOUGHEST ASSIGNMENTS 

Sylvania 
Premium -Performance 
Subminiatures meet 

requirements 
of U. S. Armed Services 

SYLVANIA 
proudly offers Premium -Per- 

formance Subminiature Tubes to meet 
your toughest application assignments in 
both military and civilian equipment. 

These tubes are rugged plus! They're 
precision engineered and quality tested 
for maximum dependability under condi- 
tions of high shock, vibration, and tem- 
perature. The long life of these tubes is 
further assured by a special Sylvania 
"burn -in" process before testing. 

Developed by Sylvania scientists espe- 
cially for the U. S. Armed Services, these 
premium tubes are designed for a life ex- 
pectancy (80% minimum, average life) of 
5000 hours, under test conditions, in an 
ambient temperature of 30°C. 

So, if you are looking for really rugged 
tubes with proved ability to fight off vibra- 
tiag and shock, be sure to specify Sylvania 
Premium -Performance Subminiatures. New 
illustrated folder gives ratings, character- 
istics, and application data. Write for your 
file -copy of this folder NOW. Address: 
Sylvania Electric Products Inc., Dept. 
R-1409,1740 Broadway, New York 19, N. Y. 

I 
SEND FOR 

THIS FOLDER! 

--. 

jr 
41.! 

4v SYLVAN I Iv 
RADIO TUBES; TELEVISION PICTURE TUBES; ELECTRONIC PRODUCTS; ELECTRONIC TEST EQUIPMENT; FLUORESCENT TUBES, FIXTURES, SIGN TUBING, WIRING DEVICES; LIGHT BULBS; PHOTOLAMPS; TELEVISION SETS 
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KLEINS 
Qua/i?gpñeís loiradio 

fe/evkion-amp%fitter work 

No. 301 KLEIN 
LONG NOSE PLIERS 
Extra long reach of jaws permits 
getting into difficult places. 
Hardened and tempered to assure 
positive grip at point. Available in S. 
6 and 7 inch lengths. 

No. 202 KLEIN NARROW 
NOSE OBLIQUE CUTTING 
PLIERS 

One of the most useful tools in your 
kit. Narrow head permits use in 
confined places. Individually honed 
knives meet accurately at all points 
and stay sharp. Available in 5 or 6 
inch sizes. 

There is a Klein Plier made for every job in wiring radios, television 
or sound system amplifiers. Long nose pliers that assure a tight grip even 

in confined spaces. Keen edged cutters that stay sharp even after continued 
service. Flat nose pliers, duck bill pliers, curved nose pliers-many types 

and sizes to meet every wiring need, 
By having a full selection of these quality 

tools, you will save valuable time 
in any wiring work. 

This Klein Pocket Tool 
Guide gives full infor- 
mation on all types and 
sizes of Klein Pliers. 
A copy will be sent 
without obligation. 

"Since 1857" 

ASK YOUR SUPPLIER 

Foreign Distributor 
International Standard 

Electric Corp. 
New York 

Mathias Sons 
Established 1857 E Chicago, III., U.S. A. 

MathiasKLEIN & 

3 2 0 0 B E L M O N T AVENUE, CHICAGO 118, I L L I N O I ti 

Advertisers: 

How about 

the 

NUCLEAR 

field? 

There are a good many adver- 
tisers using ELECTRONICS 
who should also be advertising in 
NUCLEONICS. 

Particularly in instrumentation 
and laboratory equipment, there 
is a cross -over of use in the elec- 
tronic and in the nuclear field. 

But, there is very little cross- 
over in the subscriber lists of the 
two publications -a matter of a 
few percentage points. 

It is quite possible that you are 
doing an effective presentation of 
your products and abilities in this 
excellent issue, but are missing 
such presentation before one of 
the fastest growing fields in the 
country's history - the field of 
atomic energy. 

The sales representatives of 
ELECTRONICS are also the sales 
representatives of NUCLEONICS. 
They have much evidence pointing 
to the opportunities in this great 
NEW field. Ask them to show you 
what your potentials can be. 

NUCLEONICS 
Ali( ARP 

A McGraw-Hill Publication 
330 West 42nd St. 
New York 36, N. Y. 
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cores are 

APPLICATIONS: 

UB3C 
kel-f ree 

When your drawings call for Ferroxcube 3C cores for your 
TV deflection yokes and horizontal output transformers, 
you can forget about procurement problems. These fer- 
rite cores are nickel -free .... and delivery will be made 

exactly as scheduled by you! 
Improved temperature stability, high saturation flux 

density, and high permeability are among the other 
advantages of Ferroxcube 3C. 

Complete technical data is yours for the asking in 

Engineering Bulletin FC -5101 A, available on letterhead 
requests. * * * * 

R R OX CU B E 
T HE MODE:..' N C O' ATERIAL 

FERROXCUBE CORPORATION OF AMERICA 
A Joint Affiliate of Philips Industries and Sprague Electric Ca., Managed by Sprague 

SAUGERTIES, NEW YORK 
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11 

ARTS 
not pounds!" 

ewe let 
Fauste el 
FAuNs1E 

MOLYBDENUNt 
CoMpO'NEN TSeM 

Ey11NG 
GALLO`t9AY 

no scrap... no rejects... no time waste 

Whether you want semi -fabricated blanks or completely finished parts, 

you will save by letting Fansteel fabricate your tungsten and molybdenum 

components for you. Fansteel maintains complete facilities for fabricating, 

including forming, stamping, bending, deep drawing, forging, machining, 

brazing, welding, assembly and finishing. You'll find Fansteel engineering 

assistance valuable, too. Fansteel engineers arc long experienced in. the 

fabricating techniques peculiar to tungsten and molybdenum, and are 

well prepared to design parts with the minimum amount 
of metal and lowest fabricating costs. 

FANSTEEL 
WORLD'S LARGEST 

PRODUCER OF 
REFRACTORY 

METALS 

Anodes for hydrogen thy- 
ratron electronic tubes.The 
disks are heavy molybde- 
num sheet. The shafts are 
made of tungsten rod. 

If you are a user of 
tungsten and molybde- 

num, consult Fansteel (without obligation) for assistance 
in design and most economical fabrication. 

Write for the informative booklet: "FANSTEEL TUNGSTEN AND MOLYBDENUM" 

TUNGSTEN & MOLYBDENUM 
22501C 

Fansteel Metallurgical Corporation NORTH CHICAGO, ILLINOIS, U.S.A. 

PRODUCTION TECHNIQUES (continued) 

they are stacked on a vertical shaft. 
Also shown is an earlier tray 

design cut from plywood, with 
metal inserts serving as cups for 
individual heaters. The inserts, 
shaped much like large tubular 
rivets, are a press fit in holes drilled 
in the plywood. 

Coax Shield Cutter 

Insertng metal sleeve between flared - 
out shield and dielectric of coax 

SHIELDING braid for 72 -ohm coaxial 
cable is trimmed off quickly at the 
desired point with a sliding knife, 
after first inserting a metal sleeve 
between the braid and the inner 
dielectric material, in a technique 
developed by the Television Re- 
ceiver Division of Allen B. Du - 
Mont Labs., Inc., East Paterson, 
N. J. The outer plastic covering 
is removed conventionally with a 
sharp knife and ends of the braided 
shield wire are spread out a bit 
to facilitate insertion of the metal - 
sleeve anvil. 

The cutting knife, with a wood 
handle at one end, is hinged to a 

Pulling knife forward to cut shielding 
braid 
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ALLI ED'S 
NEW 50 G 

Sub -Miniature 
Relays 

Developed specifically to meet the rigid requirements of 

U.S.A.F. Spec. MIL -R -5757A, the new Allied line of sub- 

miniature double throw relays includes the M11-18 (6 -Pole). 

the MH-12 (4 -pole), and M11-6 (2 -pole). Contacts are 

rated at 2 amps resistive or 1 amp inductive at 28 volts D.C. 

The high performance of these relays has been achieved 

in an extremely compact, unitized construction and parallels 

the most recent advances in airborne equipment design. 

Approved by U.S.A.F. 
Spec. MIL -R -5757A 

For detailed specifications 
and drawings of these new relays, 

write for Bulletin 1002 

ALLIED CONTROL COMPANY, INC. 2 EAST END AVE., NEW YORK 21, N. Y. 

AL 14 
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Engineers and Manufacturers of the finest 
MICROWAVE COMPONENTS cued PRECISION EQUIPMENT 

DI RECTIONAI 
COUPLER 

0 
Small Size 

DIRECTIONAL 
COUPLERS ti 

MICROWAVE 

TRANSMISSION 
COMPONENTS 

cud 

IALI/ED ELECTRONIC 
ASSEMBLIES 

SPEC 

Bogart is fully equipped to execute stamping, spinning, 
electroplating, and special precision machine work. 

Our laboratory is fully equipped to electrically test all 

products of our manufacture. 

problems 
concerning 

and P development 
andts 

Inqumanufacture, 
the manufacture, microwave 

u 

calibration invited. 4 ( t4 .. 
are cordially ord 

y 

DUPLEXERS 

ROTATING JOINTS 

DIRECTIONAL COUPLERS 

CRYSTAL MIXERS 

FEEDHORNS 

MAGNETRON COUPLERS 

PHASE SHIFTERS 

OSCILLATING JOINTS 

BROADSIDE ARRAYS 

DOUBLE -STUB TUNERS 

CAVITIES 

WAVEGUIDES 

-AND SPECIAL DESIGNS 

BOGART MANUFACTURING CORPORATION 

315 SIEGEL STREET BROOKLYN 6, N. Y. 

ELECTRONIC 

DESIGN ENGINEERS 

TECHNICAL WRITERS 

DESIGN DRAFTSMEN 

PHYSICISTS 

Westinghouse 
offers you 

SECURITY AND 
OPPORTUNITY 

EE's and ME's with over 3 years 
experience ... a number of excellent 
positions are now available in our 
Electronic & X-ray and Air -Arm 
Divisions for work on: 

Broadcast Transmitters 
Power Line Carrier 
Communication Equipment 
Railroad Radio 
Radio Frequency Heating 
Medical and Industrial X-ray 
Commercial Radar 
Balancing Equipment 
Military Radar (ship, ground, 
airborne) 
Military Transmitters 
Specialized Electronic 
Equipment 
Fire Control Systems 
Automatic Pilots 
Guided Missiles 

Check These Outstanding Benefits: 
Top pay, ideal working condi- 
tions, advancement on merit, 
graduate study opportunities, 
employee scholarships, paid re- 
location expenses, Baltimore lo- 
cation. 

Send resume of experience and edu- 
cation to: Manager of Industrial 
Relations, Westinghouse Elec- 
tric Corp., 2519 Wilkens Ave., 
Baltimore 3, Md. 

If you are using your greatest skill 
in a defense industry, do not apply. 

YOU CAN BE SURE...iv rr§ 

Westinghouse 
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where they may... 

Chase" Free-Cutting Brass 
is readily cleared 

For heavy feeds and high cutting speeds you can't 

beat Chase Free -Cutting Brass rod and bar. Chips 

from these Chase copper alloy products are short and 

brittle and are readily cleared from the cutting 

tools even during rapid and intricate cutting 

operations. That means longer production runs 

and longer life for your tools. 

Write today for a copy of our book 

"Free -Cutting Brass-Bronze-Copper", 

Chase BRASS & COPPER 
WATERBURY 20, CONNECTICUT SUBSIDIARY OF KENNECOTT COPPER CORPORATION 

The Nation's Headquarters for Brass & Copper 

Albanyt Cincinnati Houston Minneapolis Pittsburgh Seattle 
Atlanta Cleveland Indianapolis Newark Providence Waterbury 
Baltimore Dallas Kansas City, Mo. New Orleans Rachestert 
Boston Donvert Los Angeles New York St. Louis tsales office 
Chicago Detroit Milwaukee Philadelphia San Francisco only) 

FREE Chase 56 -Page Book gives valuable data 
on free -cutting wrought copper alloys, their se- 
lection and use. 

Chase Brass & Copper Co., Dept. EL952 

Waterbury 20, Conn. 

Please send me free book "Cl,., s Frey -Cooing Br.h 
-Bronze-Copp, r' 
Name_ 
Position_ _ 

Firm 

Address__.__ 

City- L.:ate 
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PRODUCTION TECHNIQUES (continued) 

now in full production! 

the 

AIRPAX 

MIDGET 
CHOPPER 

THE 

NEWEST 

CONTACTS 
SPDT only, break 

before make. Rated 

at 100 volts, 2 ma. 

MOST 

REVOLUTIONARY 
HERMETIC SEALING 
May be operated at full rat- 

ing at any altitude or humidity. 

Won't be damaged by prolonged 

exposure to humidity or salt spray. 

PHASE ANGLE Contacts lag 

behind driving sine wave. Dwell time 135 

RESIDUAL NOISE At 1 megohm 

impedance, residual noise is less than 400 

microvolts peak, measured from any contact to 

ground. 

ACCELERATION Operates under greater 

than 50G, any plane. Will take over 500G, in certain 

planes. 

DRIVE Now available only at 400 cycles, 6.3 volts, 

max. coil voltage. Usual frequency range is 380 to 420 cycles. 

TEMPERATURE Operates successfully between 70C to. 

100°C, not damaged by temperatures varying over those limits. 

VIBRATION Operates well under vibration of 10G, 10 to 55 

cycles. 

LIFE Repeated life tests by some of nation's major electronic and 

aircraft concerns show a life expectancy in excess of 1,000 hours. 

DESIGNERS \ PRODUCTS 
COMPANY/ 

MIDDLE RIVER, BALTIMORE 20, MD. 

65° 

DEVELOPMENT 

IN MINIATURE 

CHOPPERS! 

AIRPAX 

Wgt.-1.2 oz. 
Size-Fits 7 pin 

miniature socket. 
Length 1.812. 

Max. dia..765. 

ENGINEERS 

sliding fixture so the blade can 
move only in a vertical plane. The 
blade is lifted, the coax inserted 
and positioned, and the knife is 
pulled forward and down with 
slight pressure to roll and cut the 
shield. The inserted metal sleeve 
prevents damage to the dielectric 
during cutting. 

Lead -Preforming Tool 

Cutting leads precisely to length, using 
edge of holding fixture as guide 

A TWO -PRONGED tool resembling a 
phone jack speeds bending of hooks 
for joints in shortened leads of re- 
sistors and ceramic capacitors in 
RCA's government plant in Cam- 
den, N. J. 

To cut the leads precisely to cor- 
rect length, the components are 
placed nine at a time in a holding 
fixture machined from quarter -inch 
sheet aluminum. The bodies of the 
parts fit into a rectangular groove 
machined in the aluminum strip, 
and the leads project at right an- 
gles in shallow cross -grooves lead- 
ing to hook -forming holes. All lead 
lengths projecting beyond the alum - 

Bending hook in lead by rotating two - 
pronged tool. Precise forming is required 
so parts will fit in limited space inside 
housing of plug-in i -f amplifier stage 
for AN/PRC-10 portable military radio 

r 
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FOR PRINTED OR 
ETCHED CIRCUITS 

etl-W a6' 

metal -clad 

INSUROK° T-725 and T-812 

plastic laminates 
Laminated INSUROK Grades T-725 and T-812 have made history ever since 
they were first introduced to the electronics industry. These laminates, 
possessing a unique combination of properties, have shown sensational 
performance in critical high -frequency applications. 

Now these superior electrical laminates are available in Metal -Clad form 
(with copper or aluminum sheet bonded to one or both surfaces) for 
the production of "printed circuits." 

Metal -Clad INSUROK exhibits outstanding electrical properties which 
remain remarkably stable under repeated temperature and humidity cycling. 
In addition, it possesses high physical strength and low cold flow, and 
punches readily into intricate shapes. The metal foil is bonded by a special 
process assuring consistently higher bond strengths than ever offered before. 

Samples of Copper or Aluminum -Clad INSUROK are 
available for testing purposes. Send for complete information, today. 

94e RICHARDSON COMPANY 
FOUNDED 1858-LOCKLAND, OHIO 

2797 Lake St., Melrose Park, Illinois (Chicago District) 

SALES OFFICES: Cleveland Detroit Indianapolis Lockland, Ohio 
Los Angeles Milwaukee New Brunswick, (N. J.) New York Philadelphia 

Rochester San Francisco St. Louis 

Typical Printed 
Circuit made with 
Metal -Clad INSUROK 
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tandint 
Room 
Q my 

We're sorry, but we think it's only fair to tell 

possible new customers our Standing Room Only 

sign must be changed to Sold Right Out! 

The design and production facilities of our 

microwave department are now taken over by 
the increasing requirements of our present 
customers. Because of our responsibility to them, 

this situation may continue quite a while. 

We are sorry to say this because we enjoy 

making new friends. But we feel that we should 

tell those who might be interested in our 
engineering and manufacturing facilities, that 
for some time we may not be able to serve them. 

Any change in the situation will be announced 
in this publication. 

L. H. TERPENING COMPANY 
DESIGN RESEARCH PRODUCTION 

Microwave Transmission lines and Associated Components 

16 West 61st St. New York 23, N. Y. Circle 6-4760 

ji. 
YOU CHANGE 

YOUR ADDRESS 

Be sure to notify us at once, 
so future copies of ELECTRON- 

ICS will be delivered promptly. 

Also make certain you have 
advised your local Post Master 
of your new address so other 
important mail doesn't go 
astray. 

Both the Post Office and we 
will thank you for your thought- 
fulness. Mail the information 
below to: Subscription Dept., 
ELECTRONICS, 330 W. 42nd 
St., New York 36, N. Y. 

New 

Name 

Address 

City Zone.... State 

Company Title 

Old 

Name 

Address 

City Zone.... State 

ELECTRONICS 
330 W. 42nd St. 

New York 36, N. Y. 
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heregYou Ma, Neeó in 

TAPE -WOUND CORES 
RANGE OF MATERIALS 

Depending upon the specific 
properties required by the applica- 
tion, Arnold Tape -Wound Cores 
are available made of DELTAMAX 

4-79 MO-PERMALLOY .. . 

SUPERMALLOY ... MUMETAL 
... 4750 ELECTRICAL METAL... 
or SILECTRON (grain -oriented 
silicon steel). 

RANGE OF SIZES 
Practically any size Tape -Wound 

,Core can be supplied, from a frac- 
tion of a gram to several hundred 
pounds in weight. Toroidal cores 
are available in fifteen standard 
sizes with protective nylon cases. 
Special sizes of toroidal cores-and 
all cut cores, square or rectangular) 

cores-are manufactured to meet 
your individual requirements. 

RANGE OF TYPES 
In each of the magnetic materials 

named, Arnold Tape -Wound Cores 
are produced in the followin 
standard tape thicknesses: .012", 
.008", .004", .002", .001", .0005", 
or .00025", as required. 

fl,°PP,ccaZoxe 
MAGNETIC AMPLIFIERS 
PULSE TRANSFORMERS 
CURRENT TRANSFORMERS 
WIDE -BAND TRANSFORMERS 
NON-LINEAR RETARD COILS 
PEAKING STRIPS... REACTORS. 

w6ID 3063 

THE ARNOLD ENGINEERING COMPANY 

SUBSIDIARY OF ALLEGHENY LUDLUM STEEL CORPORATION 

General Office & Plant: Marengo, Illinois 
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100 db. attenuation from 0.15 to 
10,000 mc. (or higher on special order) 

Typical 
uses 1e Evaluation 

and suporessio radio interference. 
n of 2. Susceptibility 

and spurious radiation tests. 
s 3e Radio 

andConol.inspection an quality 4e Type testing 
of electrical 

and 
electronic 

equipment. 
Se Area 

¡ground radio inter- 
ference el 
A of 

urination. 

to ies,and Scduseatl 
fp ants available 

on request Roo-ns is 
Write, Wire or 'Phone for De -oils 

ACE LEGNEERINC and MACHINE CO., INC. 
3644 N. Lawrence St. Philadelphia 40, Pa. 

Telephone: 
REgent 9-1019 

PRODUCTION TECHNIQUES (continued) 

Closeup of tool for bending hooks in 
leads 

inum strip are quickly cut off with 
side -cutting pliers. 

For bending a hook, the longer 
of the two prongs of the tool is in- 
serted in the hook -forming hole of 
a lead. With the shorter prong on 
the other side of the lead, so that 
the prongs straddle the lead, the 
tool is rotated 180 degrees to form 
a perfect hook. 

Soldering Fume Duct 
HIGH-SPEED induction soldering of 
hermetically sealed transformer 
headers to their cases is made more 
comfortable for the operator, and 
hence more efficient, by bringing a 
ventilating duct directly over the 
work coil. A central suction fan 

Induction soldering setup, with fume - 
drawing duct over single -turn water- 
cooled work coil. Rectangular mandrel 
with solder preforms is on table, behind 

C clamps 
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THE TEST FOR FORWARD VOLTAGE DROP OF RECTIFIER REQUIRES ONLY VARIABLE A -C SUPPLY, A -C VOLTMETER AND D -C AMMETER 

Test Selenium Rectifier Quality Yourself 

LONG LIFE AND RELIABILITY of G -E 
selenium rectifiers is proved on life test 
boards. Tests, still in progress, bave been 
running continuously for over 60,000 hours. 

Comparison tests prove G -E rectifiers superior 
The quality and performance of 

your product can be vitally dependent 
upon the rectifiers you use. Isn't it 
just common sense to make tests and 
find out for yourself the differences 
in selenium rectifiers? 

With simple tests you can prove 
G -E selenium rectifiers have Lower 
Forward Resistance and Lower Back 
Leakage, two important measures of 
rectifier quality. These characteristics 
mean higher output, greater effi- 
ciency and cooler operation. 

To test their life at rated output, 
G -E selenium rectifiers have been in 
continuous operation for well over 
60,000 hours, and their ultimate life 
has not yet been reached. Based on 
the slow aging observed to date, 

GENERAL 

many additional thousands of hours 
of useful life can be expected. 
SAVINGS FOR YOU-As a designer 
or manufacturer these qualities offer 
yogi real advantages. Because you get 
higher output voltages, it is often 
possible to save in the design and 
specification of other components. 
Since they operate cooler, there is less 
beating of nearby circuit components, 
and slower rectifier aging. 

LITERATURE AVAILABLE-Bulletin 
GEA -5524 gives testing directions. 
GET -2350 is a complete reference 
manual of application information on 
G -E selenium rectifiers. Write Section 
H461-25, General Electric Company, 
Schenectady 5, New York. 

ELECTRIC 
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Mulland 
Scientific flash tubes 

for industry ET 

research 

Type 

Mullard's leadership in 
the design of scientific flash 
tubes dates from the de- 
velopment of the famous 
micro -second flash tube used 
extensively for the photo- 
graphy of projectiles in flight 
during World War II. 

Continued research has 
now provided a wide range 
of tubes for other specialised 
purposes. 

For full details of these 
and other Mullard tubes 
write today to: 
In the U.S.A.- 

International Electronics 
Corp., 

137 Hudson Street, 
N.Y. 13, N.Y. 

Elsewhere- 
The local Mullard 

Representative. 

A PRODUCT OF MULLARD LTD. 
Makers of the Image Converter, 

the world's fastest 
photographic device. 

Max. single 
discharge 

rating (Joules) 
Description 

LSD 2 
`LSD 8 

LSD 14 

to 
LSD 18 

35 
30 watts 
average 

200 
to 

2,500 

Micro -second flash tube. 
Stroboscopic tube-upper 
frequency limit 500 cycles 
per second. 
Linear tubes with active 
lengths from 9" to 24". 
'Provisional data. 

Mullard Ltd 
MULLARD OVERSEAS LTD., SHAFTESBURY AVENUE, LONDON, ENGLAND. 

EXPORTERS OF THE PRODUCTS OF MULLARD LTD. 

M E 

The Brush Models BK -1502N Magnetic 
Record/Reproduce Heads are precision 
aligned, dual channel units. They are 
designed so that they may be step - 
mounted side -by -side to provide 4 
channels of 1/4" tape. 

Individual channels are cast into 
one integral block of especially 
selected synthetic resin 
All gaps in precise alignment 
Mu metal shields between 
individual channels 
Individual channel width, 0.044" 
Center to center spacing 
between channels 0.125" 
Gap width 0.0004" 
Total inductance, 75 millihenrys 
Total resistance 85 ohms 
Special design features can be sup- 
plied to meet your requirements 

Model BK -1502 N Record/Reproduce 
Heads, like all other Brush Magnetic 
Recording Components, are the products 
of Brush engineering leadership and 
Brush skills in precision production. 

Write us for help on your magnetic 
recording problems. Your inquiries will 
receive the attention of capable engineers. 

THE ncedd 
DEVELOPMENT COMPANY 
3405 Perkins Ave. Cleveland 14, Ohio 

Piezoelectric Crystals and Ceramics 

Magnetic Recording Equipment 

Acoustic Devices Ultrasonics 

Industrial & Research Instruments 
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Sensational Advancements In Science & Industry 

Created the Need for 
THENEW ó "` 

SkixedeAc "B" 
CAPACITORS 

YOUR FREE 
IAL CONDENSER 

CORPORATION 

INDUSTRIAL Capacitor Catalog 
Stabelex D most important 
may prove to be the 

p1eCe of literature for 

new 
single 

you this year! 

Curve #1111 illustrates the low dielectric absorp- 
tion of Stabelex "D" and also makes a comparison 
with mica and paper capacitors. The absorption of 
mica and paper capacitors may be considerably 
higher, depending on the impregnating materials 
and design. The dielectric absorption of Stabelex 
"D" is never more than 1/25th that of the best 
commercially available Mica capacitors or 1/35th that of Paper capacitors. 
Performance curves illustrating various character- 
istics of the Stabelex "D" Capacitor will appear in 
this magazine each month. 

OUTSTANDING FEATURES 
INSULATION RESISTANCE AT 20° C. AFTER 
THREE MINUTES CHARGE -900,000 megohm 
microfarads 
INSULATION RESISTANCE AT 75° C.-78,000 
megohm microfarads 
INSULATION RESISTANCE AT -75° C.-In ex- 
cess of 5 million megohm microfarads 
CHANGE IN CAPACITANCE FROM 25° C. TO -80° C; +0.76% 
SELF TIME CONSTANT OF 10 MFD CAPACI- 
TOR -4800 hours 
Q AT 50 KILOCYCLES -10,000 
POWER FACTOR AT 1 KC -0.00025 

SEND FOR CATALOG 1117 TODAY 
After a long period of research, Industrial Con- 
denser Corporation now offers to industry for the 
first time the first of their family of Stabelex 
capacitors, stabelex "D", which has been produced 
for special applications for some time. 
Complete information performance curves, char- 
acteristics, and suggested applications of the vari- 
ous types now available will be found in this catalog. 

o21311A32o.3a 
;ceRoExs 

INDUSTRIAL 
CONDENSER CORPORATION 3243 N. Calilornb Ave., .71,icwfo IS. Mina,. U.S.R. 

IO% 

8 

6 

4 

STABELEX "D" CAPACITORS 
DIELECTRIC ABSORPTION COMPARISON 

WITH PAPER AND MICA CAPACITORS 

PAPER 

CURVE #1111 

MICA 

CAPACITORS CHARGED FOR 10 MINUTES AND DISCHARGED FOR. _ TEN MILLISECONDS THROUGH 1 OHM RESISTOR. REMAINING _ 
POTENTIAL ON CAPACITOR MEASURED (AT 20*C.) 

STABELEX «D* 

.02 

.01% 
0 I 2 3 4 5 6 7 8 9 10 11 2 13 14 

TIME IN MINUTES (AFTER TEN MILLISECONDS DISCHARGE) 

INDUSTRIAL CONDENSER CORPORATION 

3244 N. California Avenue 
Chicago 18, Illinois, U.S.A. 
Please send me my FREE copy of your new Catalog 1117 on 
Stabelex "D" Capacitors. 

Name 

Company Position 

Street 

City Zone State 

Mfrs. of OIL, WAX, ELECTROLYTIC, PLASTIC CAPACITORS and RADIO INTERFERENCE FILTERS 
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Accurate Shipment 

Better Components 

omple-e Stocks 

It might be pleasant to order a low resistance component 
with gold band tolerance and receive a snappy little blonde. 
But if your production line is waiting and your schedule is 

tight, better place your parts orders with MILO - where 
you get it right, and quickly, too. 

For some mistakes have less happy consequences. And the 
day is long gone when just any old part would do. Compli- 
cated filtering and multi -purpose circuits call for critical 
values and dependable material. 

This indicates components from the well-known manufac- 
turers. You will find more of them at MILO - more avail- 
able from stock, more quickly requisitioned when in tem- 
porary short supply. And handled by an alert, informed staff 

to assure accuracy and speed in fulfilling your requirements. 

Check List (A -D) of LEADING BRANDS IN STOCK 

Advance Electric 
Aerovox 
Aircraft Marine Products 
Allen-Bradley 
Alpha Wire 
Amphenol 
Arrow -Hart & Hegeman 

ATR 
Belden 
Bliley 
Bogen 
Bud 
Burgess 
Centralab 

Chicago Telephone Supply 
Cinch -Jones 
Clarostat 
Consolidated Wire Cos. 
Cornell-Dubilier 
Dialco 
Drake 

JAN -APPROVED COMPONENTS 

FREE CATALOG! 
Chief Engineers, Purchasing Agents, Qualified 
Executives! Write now on your company let- 
terhead for MILO's edition of the 1953 
Master describing over 75,000 standard - 
brand items available from MILO. Please 
address Dept. E-9. 

The ONE source for 
ALL your electronic needs. 

& ELECTRONICS CORP. 

200 GREENWICH STREET, NEW YORK 7, N.Y. Phone BEekman 3-2980 

Teletype NY1-1839 Wire MILO-WUX-N.Y. Cable MILOLECTRO-N.Y. 

PRODUCTION TECHNIQUES lcontlnuedl 

system provides enough draft to 
pull fumes away from the work 
area almost instantly. 

A four -position work table in- 
dexes each time it is lowered and 
raised by a foot pedal, so as to 
bring another unit up into the work 
coil. The rectangular solder pre- 
forms are wound on a rectangular 
mandrel in a lathe, then cut length- 
wise along the mandrel to give 
single -turn loops of solder. The 
technique is used in the Clifton, 
N. J. plant of Federal Telephone 
and Radio Corp. 

Stacking Cathodes 
UNCOATED cathode sleeves for tubes 
have a welded tab at one end. To 
stack these cathodes so the tabs are 
all at the same end of a tray for 
further processing, Sylvania Elec- 
tric Products Inc. uses a combina- 
tion of a Syntron bowl feed and a 

Mead rotary work feeder. 
After tabbing, cathodes are 

dumped into the bowl of the motor - 
driven feeder. This shoots the 
cathodes, one or two at a time, 
across rubber rollers so spaced that 
only those coming with untabbed 
end first can drop down between the 
rollers to the output chute. If a 
cathode comes with the projecting 
tab end first, the tab touches the 

Two rubber rollers driven by small elec- 
tric motor can be seen at left of bowl 
feed. Cathodes drop into glass cups on 
table actuated by air cylinder at lower 

right 
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your choice 

of over 'Wishes' 

The extensive WORKSHOP chucks and dies are 

now available to you ... to give you parabolic 

reflectors - "dishes" - in the widest range of 

diameters and focal lengths in the industry. 

Sizes range from 4" diameter, 1.26" focal 

length, to 120" diameter, 35.8" focal length. 

Modifications of standard' sizes on request. 

If you manufacture or experiment with 

microwave, there is an economically priced 

WORKSHOP reflector for you. Write for 

complete listing of standard sizes. 

:::; ...... .............. 

60Jzi mcameh 
WORKSHOP has slashed 
"dish" costs by perfecting 
a new stamping technique 
that holds close 
tolerances. Now available 
in 4 foot diameter, 
18" focal length. 

±.015" surface tolerance 
1/8" thick 2S0 aluminum 
rolled rim 
supplied unfinished 

Model 48 -18 -ST, only $40.00 each 
f.o.b. Norwood, Mass.-quantity 
prices on request. 

WORKSHOP ASSOCIATES DIVISION 
THE GABRIEL COMPANY 

Endicott Street Norwood, Mass. 

Designers and Manufacturers of a complete line of microwave antennas 
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Put dependable MOSINEE 
Forest Fibres to work for you! 

n 

Remember . . . MOSINEE means more than 
"paper" in the field of electronics and electrical 

products. MOSINEE stands for FIBRES that have scientif- 

ically controlled electrical, chemical and physical properties, 

to perform specific functions . . . fibres of dependable 
technical uniformity vital to your quality standards and 

production requirements. 

MOSINEE fibres can be made to your specifications, with 

good dielectric strength, high tensile or tear strength . . 

specified pH for maximum -minimum acidity or alkalinity ... 

accurate caliper or density ... 
proper impregnation characteristics for resin, wax or other 
substances ... 
proper characteristics for plastics operations and parts ... 
uniform softness, stiffness, flexibility, toughness... or other 
vital technical characteristics. 

MOSINEE has its sources of quality forest fibres, practical 

experience, laboratory facilities, and scientific production con- 

trols to create and produce the type of fibres your operations 

require. Contact MOSINEE. 

MOSINEE PAPER MILLS COMPANY 
MOSINEE, WISCONSIN 

MOSINEE 

Aerophysicists, 

Designers, 

Engineers 

North American encourages advanced 
thinking, because they know looking 
ahead is the only way to maintain lead- 
ership in the aviation industry. That's 
why North American needs men of 
vision. If you like hard thinking and 
would like to work for a company that 
will make the most of your ideas, you'll 
find real career opportunities at North 
American. North American offers you 
many extra benefits, too. 

North American Extras - 
Salaries commensurate with ability 
and experience Paid vacations 
A growing organization Complete 
employee service program Cost of 
living bonuses Six paid holidays a 
year Finest facilities and equip- 
ment Excellent opportunities for 
advancement Group insurance in- 
cluding family plan Paid sick 
leave Transportation and moving 
allowances Educational refund 
program Low-cost group health 
(including family) and accident 
and life insurance A company 24 
years young. 
Write Today 
Please write us for complete informa- 
tion on career opportunities at North 
American. Include a summary of your 
education, background and experience. 

IS YOUR FIELD LISTED HERE 
? 

Airborne Electronic Equipment 
Equipment Flight Tests 
Precision Instruments 
Automatic Controls 
Propulsion Systems 
Servo -Mechanisms 
Airframe Studies 
Radar Devices 
Instrumentation 
Micro Wave Techniques 
Metallurgical 
Electroplating 
Engineering Planning 

NORTH AMERICAN 
AVIATION, INC. 

Aerophysics, Electro -Mechanical Research 
Division 

Dept. 3, Personnel Section, 

12214 Lakewood Blvd., Downey, California 
North American Has Built More Airplanes 

Than Any Other Company In The World 
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Obvious choice 

in the power supply 

of Ward Leonard's 

revolutionary Chromaster 

H Sel et ron ti 
SELENIUM RECTIFIERS 

Ward Leonard Electric Co.'s compact new 
unit for industrial chrome plating of cutting 
tools, gauges, etc., within the shop is a 

miniature powerhouse. It embodies all the 
necessary electric controls, and power in DC 
form is delivered across the bath by a full 
wave, metallic selenium rectifier. 

Because Chromaster's performance de- 
pends on component quality, rectifier choice 
of Ward Leonard engineers is SELETRON - 
famous for ruggedness and dependability... 
for its "Safe Center" contact construction 
and decreased bulk ... for its high standard 
of quality control. 

Wherever rectification is the key to your 
new or established products, it will pay to 

Rectifier 
Model Hl C2N2B 

Chromaster Model A-20 

investigate SELETRON. Available in a large 
range of sizes for radio, TV and industrial 
electronic circuits from a few mils up to 
thousands of amps. 

SELETRON application engineers will be 
glad to assist you in selection of the right 
rectifier for that job on the board. Drop us 
a line today! 

A SELETRON Selenium Rectifier, Model HIC2N2B Full 
Wave Center Tap, helps Ward Leonard's A-20 Chromaster 
maintain accurate chrome deposits from .00005" to several 
thousandths. 

J 

Seletron RADIO RECEPTOR COMPANY, INC. 
find Germanium 

Division vv Since 1922 in Radio and Electronics vv 
Sales Dept.: 251 W. 19th St., New York 11, N. Y. Factory: 84 N. 9th St., Brooklyn 11, N. Y. 
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'Winchester Slectronics 

SUB -MINIATURE 
CONNECTORS* 

...may help you solve your 
toughest space problems: 

5411 Single Contact 
SYi SINGLE CONTACT 

a r -ñ 
Ti f 

11!I +Inuuul 

I Uunll 

DIAGRAMS AND 

PHOTOS 

ARE SHOWN 

ACTUAL SIZE 

5M2 DOUR" CONTACT 

'lliullli I 

NUT 
SMIS Receptacle 

SMIP Plag 
SMIN Heed 

AVAILABLE 

M)DEREXPERIMENTALRTYPE 

Double Contact 

NU 
SPATS Receptacle 

......... 
51112P Plug 

SM2H Hood 

PHYSICAL AND ELECTRICAL DATA 

Code 

No. 

Number 
of 

Contacts 

Weight (Oz. Solder 
Cup 

Hoe 
Dia 
(In.) 

D. C. Volts Breakdown} (Engaged) 

Plug Recep- 
tacle 

Hood Sea Level 
Normal Humidity 

60,000 Ft. 

Altitude 

Between 
Contacts 

Contacts 
to Ground 

Between 
Contacts 

Contacts 
to Ground 

SM 1 1 .04 .02 .02 .043 .... 5400 .... 1750 

SM 2 2 .02 .02 .02 .022 1600 2600 800 1100 

Connector mounted in 116` pone!. 

MONOBLOC* CONSTRUCTION eliminates unnecessary creepage paths, moisture and 
dust pockets... and provides stronger molded parts. 

MOLDED MELAMINE BODIES (n accordance with MIL -P14 ), mineral filled, are fungus - 
proof and provide mechanical strength as well as high arc and dielectric 
resistance. 

CONTACTS PRECISION MACHINED: Pins from brass bar (QQ-B611) and sockets from 
spring temper phosphor bronze bar (QQ-B746a). They are gold plated over 
silver for consistent low contact resistance, reduction of corrosion and aid 
in soldering. 

POLARIZATION: Body design of the "5M2" permits engagement in one position only. 

RACK & PANEL MOUNTING: Either plug or receptacle may be panel mounted with a 
T/4-28 cadmium plated brass nut. A melamine cable hood protects soldered 
wires. 

'WIRE OR WRITE FOR CATALOG 
OF OTHER TYPES OR ADVISE US 

OF YOUR SPECIAL REQUIREMENTS. 

West Coast Branch: 1729 WILSHIRE BOULEVARD, 

SANTA MONICA, CALIFORNIA 

* Trademark 

WINCHESTER 
ELECTRONICS 

INCORPORATED 

GLENBROOK, CONN., U.S.A. 

PRODUCTION TECHNIQUES toontinued) 

second roller and bridges the gap 
before the center of gravity of the 
cathode reaches the fulcrum of the 
first roller. As a result, the tab 
rides across and goes back into the 
bowl for reeirculation and another 
try. 

Properly aligned cathodes drop 
down the chute into cups on the air - 
operated rotary table, on which are 
24 cups. An associated air -actuated 
timer is adjusted to step the feeder 
to the next cup after about 20 
cathodes have dropped in. The 
operator lifts out filled cups and 
transfers the cathodes to a metal 
tray, then replaces the cup. 

Twinlead Stripper 
A COMBINATION air and hand - 
operated tool punches out the web 
at the end of a length of twinlead 
and strips the insulation from the 
end of each lead at the CBS -Colum- 
bia television receiver plant in 
Brooklyn, N. Y. 

The operator inserts the twinlead 
in the bend of the machine until it 
hits a stop, then steps on a foot 
valve in the compressed air line to 
lower the punching die. A small 
mirror is mounted on a stand be- 
hind the machine to show the oper- 
ator whether the twinlead has hit 
the stop properly. The punched -out 
web drops into a pan under the 
stripper. Jaws alongside the punch- 
ing die cut and hold the remaining 
insulation on the leads at the de- 
sired distance from their ends 

Twinlead stripping setup 
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How to Get Microwave Components 

You Can Trust 

Milling the rubber -like compound which is subsequently 

molded overTiteflex flexible waveguides to protect them. 

Philco Xb Band Rigid Components receiving swepta 

frequency discrimination tests. 

Microwave components are not costly in relation to] 

the whole job. But they can make or break the performance] 
of a sizable investment once they are installed. It is, there 
fore, imperative to see that your microwave components 
are built and checked precisely to your drawings or specifi 
cations by a manufacturer who has the knowledge, experi'z 
ence, and facilities to meet these requirements. 

When you specify Titeflex Waveguides and conA 
ponents you can be confident of top craftsmanship inl 

manufacture. You can be sure Titeflex will meet your specs) 
or drawings before shipment. Only testing facilities as corn, 
plete as Titeflex maintains could give you this assurance: 

Titeflex inspection often saves you the time and cost 
of duplicate inspection. It is the final step in the 
production of custom -engineered, precision - 
manufactured microwave components. 

Titeflex engineering and production 
facilities are available to help you solve your 
Microwave problems from original design 
to final production. 
Have you this catalog of Titeflex microwave compo- 

nents? Use coupon in sending for your free copy. 

Let Our Family of Products Help Yours 
Check products you are interested in. 

SEAMED AND 

SEAMLESS METAL HOSE 
Ei PRECISION BELLOWS IGNITION HARNESS IGNITION SHIELDING 

ELECTRICAL 

CONNECTORS 

RIGID AND FLEXIBLE J WAVE GUIDES 

}pry ./ 
FILTERS C FUSES 

Titeflex. 
TITEFLEX, INC. 
524 Frelinghuysen Ave. 
Newark 5, N.J. 

Please send me without cost 
information about the products 
checked at the left. 

MAIL 
COUPON OAr 

NAME 

TITLE 

FIRM 

ADDRESS 

CITY ZONE STATE 
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CUBIC'S SIDED COVERAGE 

PROVIDES YOU WITH THE 

WORLD'S FINEST PRECISION 

MICROWAVE & 
RADAR 

COMPONENTS 
ELECTRONIC 

INSTRUMENTS & 
TEST EQUIPMENT 

CUBIC MICROWAVE ENGINEERS-specialists in the 
field since the inception of Radar in World War Il 
-start with electronic problems and ideas, and 
convert them into the most accurate precision -built 

electronic instruments and equipment! We welcome inquiries-not only in connection 
with our rapidly developing list of products-as represented below-but on ideas, 
problems, or design of microwave assemblies of your own specification you may 
want developed and produced. 

MICROWAVE ' CALORIMETRIC 
WATTMETER 

portable ... for lab and field use ... to 
measure absolute microwave power. 
Frequency Range: 2600 MC 
to 26500 MC 
Max. VSWR: 1.1 
Max. Peak Power: 600 KW 

COAXIAL 
CALORIMETRIC 

WATTMETER 
Frequency Range: 200 MC to 3000 MC-Max. VSWR: 1.5 over range-Max. Peak Power: 

1 %" Coaxial rating 

ELECTRONIC DIRECT - 
READING PHASE METER 
Frequency Range: 20 to 50,000 cycles 
0-360 degrees 

4 
MICROWAVE (X -BAND) 

PULSE MEASURING 
WATTMETER 

for measuring peak power of microwave 
pulses from signal generators or radar systems. 

Shown at left are a few of our 
standard microwave components 
available as catalog items. Special 
purpose wave guide assemblies de- 
signed to customer's specs can also 
be produced. 

SCOTT Sr CANON STS. 
O P' R® T SAN DIEGO 6 

CALIFORNIA 

Devoted Exclusively to Electronics & Electronic Equipment 

INCLUDES: 
Exclusive, New Single -Unit 

AC -DC Probe 

FEATURES 
Accurate Peak -to -Peak measurements 

Portable, shock -resistant case 

Large 5", easy -to -read meter 

Zero -Center scale 

RANGES 
DC VOLTMETER 

Volts: 0-1200 in 7 ranges 
Input Resistance: 10 megohms 

OHMMETER 
Design Center: 10 ohms 
Readability: 0.2 ohm to 1000 meg. 

AC VOLTMETER 

AC, RMS: 0-1200 in 7 ranges 
AC, Peak -to -Peak: 0-3200 in 7 ranges 
Frequency Characteristics: 40 cps to 3.5 MC, 

and to 250 MC with crystal probe. 
Input Impedance: 30 meg. shunted by 150 

ouf with dual -probe furnished. 

This new HICKOK Model 215 provides labora- 
tory quality, accuracy and dependability. Ideal 
for the radio -television manufacturer or service 
shop. Has wide applications in the electronic or 
industrial fields. Contains the sensitivity and 
ranges for fast, accurate measurements of sine 
or complex waves of electronic devices. Test 
leads are included. Write today for complete 
information. 

ITHE HICKOK ELECTRICAL INSTRUMENT CO. 

10527 Dupont Ave. Cleveland 8, Ohio 
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COMPLETE 
miniature 

FREQUENCY STANDARD 

Acompact, 
complete, hermetically 

sealed frequency standard, pre- 
senting these features: - 
1. JAN-ized construction throughout. 
2. SPACE -SAVING, 11/2" dia. x 41/2" 

high. 
3. WEIGHT, approximately 10 ounces. 
4. AVAILABLE in 400 and 500 cycles. 
5. ACCURACY-.002% (15° to 35°C) . 

6. SHOCK -MOUNTED on Silicone 
rubber. 

7. POWER REQUIRED - 6 Volts, 3 

amps. 70 to 200 V. at 1 to 5 ma. 

WRITE FOR DESCRIPTIVE LITERATURE, 

SPECIFYING "TYPE 2007" 

Also, manufacturers of frequency standards, multi - 
frequency standards, chart -recording chronographs, 
firing -cycle timers, the Watch -Master Watch Rate Re- 

corder and other high -precision frequency and timing 
instruments, controlled by our tuning -fork oscillators. 

ACTUAL 
SIZE 

American Time Products, Inc. 
580 Fifth Avenue New York 36, N. Y. 

MANUFACTURING UNDER PATENTS OF THE WESTERN ELECTRIC COMPANY 
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Open Frame Construction 

I% 

DIA. 

7/111 DIA. 

I% 

T 

Transformers 
MICRO -MINIATURE FOR HEARING AIDS 

SUB -MINIATURE TRANSMITTERS AND RECEIVERS 

Providing the ultimate in miniaturization, these 
Micro -miniature transformers are the tiniest com- 
mercial units available. They are available either 
hermetically -sealed or in open frame construction. 
Open frame transformers are double Expoxy Resin 
impregnated for structural strength and are com- 
pletely sealed against climatic conditions. Secure tie 
points for the three-inch color -coded flexible leads 
permit leads to be used for mechanical mounting. 
Maximum frequency range at O -DB level is obtained 
by use of Mu Metal core. 

SUB -MINIATURE FOR MINIATURE AMPLIFIERS 

HEARING AIDS AND AIRBORNE EQUIPMENT 

Originally these Sub -miniature units were designed 
to meet the requirements of hearing -aid manufac- 
turers, however, because of demands for ruggedized 
military type applications, these units are now avail- 
able from stock in hermetically sealed containers. 
Mu Metal laminations coupled with unique winding 
methods permit full frequency range at O -DB level. 
Open frame units have flexible three-inch color -coded 
leads and are double Resin impregnated to provide 
thorough protection from adverse climatic conditions. 

MINIATURE FOR AMPLIFIERS 

TRANSMITTERS AND TRANSITOR CIRCUITRY 

These units were developed to meet the demands of 
the growing miniaturization program. Despite their 
small size they are designed to work at an O -DB level 
with full frequency response. All units are customarily 
supplied in hermetically sealed cans; although open 
frame units may be obtained on order. Upon request 
for quantities over one hundred, unwanted taps will 
be omitted at no extra charge. 

MIL TYPES 
Miniature, sub -miniature and micro -miniature units 

may be built to particular family specifications re- 
quired, and given the necessary tests as described in 
the test procedures for MIL -T-27. These items may 
be obtained as listed below: 

Ay FAMILIES - Power, Audio, Pulse and Reactor 

I Ve 

CASES - AF, AG, AH, Ai, and YY cans under 
21/2" high 

TERMINALS - Designed to withstand 5 lb. pull tests 
of MIL -T-27 

Terminals are available in steatite compression 
types of pyrex glass sealed headers. 

WRITE FOR CATALOG "P" 

CREST LABORATORIES, INC. 
Whitehall Building Far Rockaway, N. Y. i 

PRODUCTION TECHNIQUES (continued) 

while the operator pulls out the 
twinlead with the hand -operated 
gripping tool mounted on the front 
of the fixture. This last operation 
strips the insulation from the wires. 

Welding Small Parts 

Magnifier attached to fluorescent lamp 
aids welding of small electrodes for 

subminiature tubes 

A 5 -POWER magnifier supported con- 
veniently near the eye of the oper- 
ator by stiff wire is used to aid in 
hooking filament leads to connectors 
prior to welding, and also for in- 
specting the weld afterward, at the 
Emporium, Pa. plant of Sylvania 
Electric Products Inc. 

A copper disk set into an insulat- 
ing plastic washer forms the anvil 
of a capacitor -discharge spot 
welder for welding contact tabs to 
the ends of a coiled heater for 
tubes. The heater with loosely 
attached tabs is placed on the anvil 
with tweezers and welded by press- 
ing over each tab in turn a pointed 

Setup for welding extremely small tabs 
to coiled heaters of tubes 
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"Designed for Application" 

Delay Lines and Networks 

The James Millen Mfg. Co., Inc. has been 
producing continuous delay lines and lump 
constant delay networks since the origination 
of the demand for these components in pulse 
formation and other circuits requiring time 
delay. The most modern of these is the distrib- 
uted constant delay line designed to comply 
with the most stringent electrical and mechan- 
ical requirements for military, commercial 
and laboratory equipment. 

Millen distributed constant line is available as 
bulk line for laboratory use and in either flex- 
ible or metallic hermetically sealed units 
adjusted to exact time delay for use in produc- 
tion equipment. Lump constant delay net- 
works may be preferred for some specialized 
applications and can be furnished in open or 
hermetically sealed construction. The above 
illustrates several typical lines of both types. 
Our engineers are available to assist you in 
your delay line problems. 

MALDEN, MASSACHUSETTS, U. S. A. 
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eAYTNEoa 

VOLTAGE 
STABILIZERS 

impecrerm TpuT 

reirÀkiz 
na AINTAIN VOLTA 

1111111111111111 

tal. 
pamiL 

Tests on full load, hot and ú jT 
cold, show that the stand- Y'THIN 
and Raytheon Voltage Stab- 
ilizer maintains an Output 
from 115.1 to 114.6 volts, 
or a change of only 0.5 
volts. Under the same con- 
ditions ordinary voltage reg- 
ulators varied os much as 

2 volts. 

27. 

Compare the performance of Raytheon magnetic 
Voltage Stabilizers with any other make. You'll find 
at least ten good reasons why they guarantee better, 
more reliable operation of any electrical or electronic 
equipment. All models are compact, light in weight 
and ruggedly built with no moving parts to wear out. 

Raytheon Voltage Stabilizers rated from 15 to 2000 
watts are carried in stock by 125 parts distributors 
strategically located from coast to coast. Custom - 
engineered units, ranging from 5 to 10,000 watts are 
also available for military or commercial applications. 

Write for complete information and performance data. 
TESTS PROVE 
10 POINTS OF 

RAYTHEON 
SUPERIORITY 

1 Deliver accurateAC voltage 
within ±%z% 

2. Stabilize output with more 
precision 

3. Regulate better at full load 

4 Hold up better under over- 
load 
Better no-load to full -load 

u regulation 

6 Accept wider input voltage 
. range 

7 
Less voltage change as 
units heat up 
aLess change in output as 
frequencies fluctuate 

9 
Smaller, lighter, more com 
pact, no moving ports 

10. Cost less to operate 

RAYTHEON 

Fitve/le,.ce :., ¿h, ,,,duu 

RAYTHEON 
MANUFACTURING COMPANY 

EQUIPMENT SALES DIVISION 
DEPT. 6270-A, WALTHAM 54, MASSACHUSETTS 

DISTRICT OFFICES: BOSTON, NEW YORK, CLEVELAND, CHICAGO, NEW 
ORLEANS, LOS ANGELES (WILMINGTON), SAN FRANCISCO, SEATTLE 
INTERNATIONAL DIVISION: 19 RECTOR ST., NEW YORK CITY 

RAYTHEON PRODUCTS INCLUDE: WELDPOWER* welders; 
Voltage stabilizers (regulators); Transformers; Sonic oscil- 
lators for laboratory research; Standard control knobs; 
Electronic calculators and computers; Radio, television, sub- 
miniature and special purpose tubes and other electronic 
equipment. *Reg. U.S. Pat. Off. 

Advertisers: 

How about 

the 

NUCLEAR 

field? 

There are a good many adver- 
tisers using ELECTRONICS 
who should also be advertising in 
NUCLEONICS. 

Particularly in instrumentation 
and laboratory equipment, there 
is a cross -over of use in the elec- 
tronic and in the nuclear field. 

But, there is very little cross- 
over in the subscriber lists of the 
two publications -a matter of a 
few percentage points. 

It is quite possible that you are 
doing an effective presentation of 
your products and abilities in this 
excellent issue, but are missing 
such presentation before one of 
the fastest growing fields in the 
country's history-the field of 
atomic energy. 

The sales representatives of 
ELECTRONICS are also the sales 
representatives of NUCLEONICS. 
They have much evidence pointing 
to the opportunities in this great 
NEW field. Ask them to show you 
what your potentials can be. 

NUCLEONICS 
113C ASP 

A McGraw-Hill Publication 
330 West 42nd St. 
New York 36, N. Y. 
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25 Maple Avenue 

-ULTRA HIGH FREOUENCY' (UHF 

1 1 1! 1 1 1 1 

UHF 
TV 

70 CHANNELS 

410 470 
MEGACYCLES 

jppp-$UPER HIGN EREOUENCY' (SHE 

? CENTILATOR 
99.859699.8596f 8Spp 

+a.rwa.. 

AMATEUR, 
MOBILE, 

INDUSTRIAL, 
GOVERNMENT, 

AERO -NAVIGATION, 
RADAR 

1215 I100 1990 2110 
N75 

1245 MCS. TO 9660 MCS. / 
\ ` _ / 

DESCRIPTION: Each Centilator 
consists of a reflex klystron oscil- 
lator, an output transmission line 
system with an attenuator and a 

crysal detector, a sawtooth genera- 
tor which provides signal for sweep- 
ing the klystron frequency, and a 

regulated power supply. The Cen- 
tilator 8596 has, in addition, a cal- 
ibrated wave -meter for frequency 
measurement. Centilators 6274 and 
8596 use waveguide output, while 
the other models terminate in stan- 
dard "N" type coaxial connectors. 

CENTILATOR 
SPECIFICATIONS 

Power Supply: 105 to 125 volts, 
60 cycles, 110 watts. Self- 
contained electronically reg- 
ulated power supply. 

'Formerly called the Mega -X. 

'Prices listed are domestic, 
F.O.B. Factory. 

\;tï 

SHF 

10000 

ARE YOU WORKING 
IN MICROWAVES? 

1245 MCS. TO 9660 MCS. 

CENTILATORS 
THE NEW MICROWAVE SIGNAL SOURCE 

USES: The Centilator is a source of microwave fre- 

quencies. It may be used for the following: 

1. Checking scale models of antennas in the lower 

frequency bands. 
2. As an experimental transmitter for point-to-point 
communication. 
3. For general laboratory use. 

4. For educational institutions, and other instruc- 

tional purposes. 
5. For Microwave receiver sensitivity checks. 

6. For frequency response and bandpass character- 
istic measurements on microwave receivers and 

systems. 

Centi- Freq. Klystron Output Output Power Max. Sweep Catalog 

lator Range Type Transmis- Fitting Output Width No. Price" 

No. MC sion Line MW MCS 

8596` 
8500 

to 723 A/B RG -52/U UG-39/U 30 60 120-A $395.00 
9660 

6274 
6250 

to 5976 RG -50/U UG-344/U 110 50 121-A 450.00 
7425 

4249 
4240 

to 2K22 50 ohm Type N 115 35 122-A 450.00 
4910 coax 

3439 
3400 
to 2K29 

50 ohm 
coax Type N 106 40 123-A 495.00 

3960 

1214 
1245 
to 5981 

50 ohm Type N 134 5 124-A 595.00 
1460 coax 

KAY ELECTRIC COMPANY 
Phone CAldwell b-4000 Pine Brook, New Jersey 
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PRODUCTION TECHNIQUES (continue a' 

n Electronic Design... 

L1$ome Cable can solve 

your special wiring problem... 
The wiring in any electronic device is of vital importance. 
When complexity of design calls for exacting cable require- 
ments, let Rome Cable give you a hand. 

Rome's engineering staff, skilled in electronics and backed 
by competent research, can develop for you the type of cable 
construction most exactly suited to your particular require- 
ment. Rome's manufacturing facilities are sufficiently diversi- 
fied to produce exactly the type of cable you need. Rome's 
step-by-step control of quality assures you of uniformity and 
dependability of performance. Take advantage of Rome 
Cable's experience, as so many others have done. 

In addition, Rome Cable manufactures a complete line of 
standard Underwriters' approved, as well as military type 
radio and television hook-up wires utilizing both rubber and 
thermoplastics. So, whatever your wire or cable requirements, 
look to Rome for dependable quality. For descriptive litera- 
ture, mail the coupon below today! 

IT COSTS LESS TO BUY THE BEST 

ROME CABLE 
CORPORATION 
Dept. E-9, Rome, N. Y. 

Please send me informa- 
tion on Electronic Wiring. 

Name 

Company 

Address 

City State 

ROME CABLE CORPORATION 
ROME, NEW YORK and TORRANCE, CALIFORNIA 

Wood anvil positions getter cup accu- 
rately for welding to tube anode 

copper rod serving as the other elec- 
trode of the welder. A foot pedal 
operates the welder. Heaters are 
kept in a molded plastic tray before 
and after welding, to prevent con- 
tamination. 

In another part of the same plant, 
two welds are made simultaneously 
when fastening the Misch -metal 
getter holder to the anode of a type 
OB3 tube. A hardwood fixture 
turned to the inside diameter of the 
anode is fitted over the lower elec- 
trode of the welder, with the wood 
cut out to form a recess into which 
the getter -holder can be placed so it 
is resting on the electrode. The 
anode is then slipped over the fix- 
ture as far as it will go, to give 
automatic positioning of anode and 
getter in correct relationship, and 
the foot pedal of the welder is oper- 
ated to make the two welds. 

Filament Tabbing Machine 
WELDING of nickel tabs to emission - 
coated tungsten wire for filaments 
of battery tubes is done auto- 
matically at high speed even though 
the filament is only a fraction of the 
thickness of a human hair. Only 
two materials are fed into the ma- 
chine-the coated wire and thin, 
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JV e mlliun 
WORLD-FAMOUS SUPER-PRO 600 

The Hammarlund "Super -Pro 600" com- 
munications receiver has gained world wide 
recognition as the finest, best performing 
receiver available anywhere at any price.:t 
is used in large quantities by the U. S. Arm:,,, 
Navy, and Air Force, other governmental 

FIRST CHOICE FOR: 

MILITARY 

COMMERCIAL 

AIRLINES 

MARINE 

AMATEURS 

SP-600-JX 

agencies, airlines, the press, maritime and 
commercial services, for both single channel 
and diversity reception. Only recently has it 
become available far amateur use where it 
achieved immediate popularity because of 
its high performance abilities. 

Designed for Dependable Performance! 
The "SP-600-JX" is a completely new receiver in both 
electrical and mechanical concept and incorporates the 
experience of more than 40 years of manufacturing 
communications equipment. Every component in the 
Hammarlund "SP-600-JX" is conservatively rated to do 
a specific job. Quality performance was the first and only 
consideration in its design and manufacture. So flexible 
is this receiver it would require a number of individual 
receivers, each specifically designed to do a certain ,ob, 
to equal its performance. 

This magnificent receiver is a 20 tube dual conversion 
superheterodyne covering the range of 540 kc to 54 me 

in 6 bands. The power supply is an integral part of the 
receiver chassis. Operation on any of six crystal con- 
trolled fixed frequency channels within the range of the 
receiver is immediately available at the flip of a switch. 
Stability is .001 to .01 percent depending on frequency 
to which receiver is tuned, image rejection is 80 db to 
120 db down, and spurious responses are at least 100 db 
down. Sensitivity is 1 microvolt CW and 2 microvolts 
AM, while selectivity for the three calibrated crystal and 
three non -crystal ranges is from 200 cycles to 13 kc. 
Radiation is negligible with no cross -talk in multi - 
receiver installations. 

Write to the Hammarlund Manufacturing Company for further details. 

MORE THAN 40 YEARS EXPERIENCE COUNTS! 
,4er HAMMARLUND 

THE HAMMARLUND MANUFACTURING CO., INC. 
460 WEST 34th STREET NEW YORK 1, N. Y. 
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choose your 

TOROIØIL IDU11TOIÎS 

PRECISION ENGINEERED and manufactured in a modern 
high -capacity plant, Lenkurt Toroidal Inductors are supplied 
in the five hermetically -sealed case styles illustrated. These 
meet the large majority of application requirements. Un - 
cased toroidal coils are available in the same range of in- 
ductance values-all being wound on high -Q molybdenum- 
Permalloy cores and guaranteed within one per cent of 
nominal inductance value. 

RANGING in value from 1 millihenry to 80 henrys, 
plete line offers a combination of 42 individual 
values distributed over five case styles. These are 
for rapid delivery in quantities to meet your most 
ing production schedules. Intermediate values 
supplied on special order. For full details, ask 
copy of the descriptive folder, Form TL -P4. 

the corn - 
standard 

available 
demand - 
can be 

for your 

LENKURT INDUCTORS are made by Lenkurt Electric Com- 
pany-largest independent manufacturer of telephone toll - 
transmission equipment-also producers of variable induct- 
ors, quality filters, decade inductors, and molded iron - 
powder parts. 

LENKURT ELECTRIC 
SALES COMPANY 

San Carlos 1 California 

NEW BOOKS 
INSTRUMENT ENGINEERING 

Vol. 1-Methods for Describing the 
Situations of Instrument Engineering 

First of a 3 -volume work giving a com- 
plete and unified study of the science of 
measurement and control, treating the 
subject as an established field of engineer- 
ing. This volume develops a system of 
concepts, notations, diagrams, and mathe- matical forms for describing the perform- 
ance of physical devices and variations In 
physical quantities. It provides a descrip- 
tion of the physical circumstances under consideration by means of diagrams, ma- thematical forms, curves, and numerical 
data. By C. S. Draper, W. McKay, and 
S. Lees, Dept. of Aeronautical Engineering. 
MIT. 269 pp., 8x11, 93 illus., 
$6.00. 

ELECTRON IC 

ANALOG 
COMPUTERS 

Gives aid in the design and 
operation of electronic com- 
puters of the d -c analog type 
used as differential analyzers 
and equation solvers. Shows 
procedure for setting up prob- 
lems that lessens chief error 
of faulty assignment of scale 
factors. Gives samples of 
practical applications. Covers 
design of computer circuits, 
auxiliary components, and 
complete installations to meet 
specific needs. By Bramble A. 
Korn, Staff Engr., Lockheed 
Aircraft Corp., and Theresa 
M. Korn. formerly Engr., 
Boeing Aircraft Co. 378 pp., 
70 illus., $7.00 

HARMONICS, SIDEBANDS 

AND TRANSIENTS IN 

COMMUNICATION 

ENGINEERING 
As Studied by Fourier and Laplace 

Analysis 
An authoritative reference on communica- 
tion -engineering analysis. Deals not only 
with the Laplace, Fourier, and Taylor an- 
alyses but also with their application to 
all important phases of electrical com- 
munications. Shows how harmonic and 
transient analysis are applied to radio, 
radar, television, and nuclear electronic 
problems; fully treats sideband theory. 
Considers both the mathematical and en- 
gineering viewpoints throughout. By C. Louis Cuecia, Res. Eng'r., RCA Lab. Div., 
456 pp., 273 illus., $9.00 

'SEE THESE BOOKS 10 DAYS FREE 
McGraw-Hill Book Co., 
330 W. 42nd St., NYC 36 
Send me book(s) checked below for 10 days' exami 
nation on approval. In 10 days I will remit for 
book(s) I keep, plus few cents for delivery, and 
return unwanted book(s) postpaid. (We pay for de- 
livery if you remit with this coupon; same return 
Privilege.) 

Draper et al-Instrument Engineering, Vol. I- 
$6.00 

D Korn & Korn-Electronic Analog Computers- 
$7.00 
Cuccia-Harmonics in Comm. Engineering- 
$9.00 

( Print ) 

Name 

Address 

City Zone State 

Company 

Position L-9-52 
This offer oppties to I'..s'. o,dy. 
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Precious cargos! 
, - ici.di motors on guard 

where accuracy, dependability, and long life are essential 

4 
4eirrizie-7 

..Fillw..,,,,..... 

4, 

1 ,, 
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i 

Aircraft beacons mark the way for night -flying 

aircraft. Dependability is essential. 

11111.2, .0111111110», IMMVIIMogy.,10111. ir - , 
' I 

a !4 --K .. 
Railroad safety rests heavily on the accuracy 

of train signaling devices. 

Traffic signals at busy intersections operate 

constantly. The timing motor must have long life. 

Modern safety devices for high-speed transportation help assure 
safe arrival of loved ones who travel. And Telechron synchronous 

timing motors play a big part in making these safety devices reliable. 

Because of design and the reservoir of specially compounded oil. 
all moving parts are continuously lubricated. The rotor shaft itself 

literally floats on a film of oil, and the entire mechanism turns 
quietly and with minimum friction. Even under the wide extremes 

in temperature and humidity common in the transportation field, 
Telechron motors - with their superior lubrication - have demonstrated 

consistent, year -in, year -out dependability. 

Investigate the extra advantages of quality Telechron motors for your 
new product designs. They're available in a wide range of sizes and 

characteristics. For complete details. write for catalog IS -120. 
Telechron Department, General Electric Company, 49 Homer Ave.. Ashland, Mass. 

Type 83 Motor. A medium -duty 
motor for such applications as switches, 
combination recording and controlling 
mechanisms, and various types of con- 
trol equipment. 

Type C -5X Motor. A high -torque 
motor for operation in heavy-duty ap- 
plications involving timing, switching, 
and controlling. Sturdy gear train con- 
struction. Reversible. 
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ELECTRONIC 
ANSWER 

If you have a problem in electronics and 

want to get some practical answers, call on 

Gray Research. 

Our scientists are on whispering terms with 

electrons-and on yelling terms with foremen. 

Because we have this rare type of engineer, we 

have been particularly successful in coming up 

with scientific answers that can be turned into 

productive action. 

Like to know if Gray Research facilities can 

help with your current project? Just call, wire 

or write for a conference-without obligation. 

Gray Research is equipped to handle the entire 
job - from research, engineering and design to 

model making, testing and actual production. For 
description of facilities and recent achievements, 
send for Bulletin RA -9. 

Television Video and display systems Audio and com- 
munications Teleprinter techniques Precise electro -mech- 
anisms Aeronautic control devices Data transmission and 
recording Facsimile 

se ír,c3i7`- 
M ; 

5: 

AND DEVELOPMENT CO., INC., nR HILLIARD STREET, MANCHESTER, CONN. 

Division of The GRAY MANUFACTURING COMPANY-Originators of the 

Gray Telephone Pay Station and the Cray Audograph and PhonAudograph 

PRESIDENT 

PRODUCTION TECHNIQUES (continued) 

Automatic filament -tabbing machine. 
Jaws at right have moved to left to ease 
tension on finished filament while shear 
moves in to cut the welded tab. A split- 
second later, the jaws will move to the 
right and release, dropping the finished 
filament onto the cardboard square at 

the lower right 

narrow nickel ribbon, both on 
spools. 

The sequence of operation is such 
that the nickel ribbon is first cut to 
the length of two tabs, formed into 
a V, brought up around the filament 
wire and squeezed over it by clamp- 
ing jaws. When these jaws retract 
under 'cam action, two pairs of 
welder jaws move in to weld each 
end of the tab to the wire. The tab 
is then cut into two pieces of un- 
equal length by a shearing blade, 
the finished filament is pulled out 
and dropped over a sheet of card- 
board, and the filament wire is ad- 
vanced the exact length of one fila- 
ment for repetition of the entire 
tabbing operation. The short tab 
for one end of one filament and the 
long tab for the other end of the 
next are thus applied in one opera- 
tion in the Emporium, Pa. plant of 
Sylvania Electric Products Inc. 

Inspecting With Ultraviolet 
POWERFUL ultraviolet lamps are 
used at Utility Electronics to in- 
spect for the completeness of fungi - 
proofing on military radio equip- 
ment. 

Properly coated parts have a 
characteristic fluorescent glow 
under irradiation, so that areas 
skipped by the spray gun can be 
easily detected by visual inspection. 
The lamps are mounted in a 
shielding hood in such a way that 
they cannot shine directly on the 
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Accurate - Portable - AVA I LA B L E 

The Type H-12 

UHF SIGNAL GENERATOR 
This compact, self-contained unit, weigh- 
ing only 43 lbs., provides an accurate 
source of CW or pulse amplitude -modu- 
lated RF. A well -established design, the 
Type 12 has been in production since 1948. 
The power level is 0 to -120 dbm, con- 
tinuously adjustable by a directly cali- 
brated control accurate to ±2 dbm. The 
frequency range is controlled by a single 
dial directly calibrated to ±1%. Pulse 
modulation is provided by a self-contained 
pulse generator with controls for width, 
delay, and rate; or by synchronization 
with an external sine wave or pulse gen- 
erator; or by direct amplification of ex- 
ternally supplied pulses. 

Gold Plating of the oscillator cavity and tuning 
plunger assures smooth action and reliable performance 
over long periods. Generous use of silicone -treated 
ceramic insulation, including resistor and capacitor 
terminal boards, and the use of sealed capacitors, 
transformers, and chokes, insures operation under con- 
ditions of high humidity for long periods. 

900-2100 Megacycles 
Built to Navy specifications for research 

and production testing, the Type H-12 
Signal Generator is equal to military 
TS -419/U. It is in production and avail- 
able for delivery. 

Price: $1,950 net, f.o.b. Boonton, N. J. 

Type H-14 Signal Generator 
(108 to 132 megacycles) for testing OMNI 
receivers on bench or ramp. Checks on: 
24 OMNI courses, left -center -right on 
90/150 cps localizer, left -center -right on 
phase localizer, Omni course sensitivity, 
operation of TO -FROM meter, operation 
of flag alarms. 

Price: $942.00 net, f.o..b. Boonton, N. J. 

Jlircraft adio 
CORPORATION - BOONTON, N. J. 

Dept. 1 

WRITE TODAY for descriptive litera- 
ture on A.R.C. Signal Generators or air- 
borne LF and VHF communication and 
navigation equipments, CAA Type Cer- 
tificated for transport or private use. 

Dependable Electronic Equipment Since 1920 
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ArnitA4NOBLU/// CUSTOM BUILT 

ELECTRICAL ENCLOSURES 

One unit ... or hundreds . .. KIRK & BLUM has the men, ex- 
perience and equipment to fabricate any sheet metal enclosure- 
cubicles, cabinets or control panels-to exacting specifications. 
We specialize in custom-built parts and assemblies of sheet 
steel, light plate, stainless, aluminum, monel and other alloys in 
gauges to t/º ". 

Write now for more detailed information ... and your copy of 
the latest KIRK & BLUM Electrical Enclosures Catalog ... pro - 
fus ely illustrated. For prompt quotation, send your prints to the 

& BLUM MFG. CO., 3211 Forrer St., Cincinnati 9, O. 

40,/. rs ®ii I I.. 
e 

Control Desks Cubicles Electrical Cabinets and Enclosures 

Outdoor Electrical Enclosures e Instrument Panels Control Panels 

Transformer Tanks Test Stands Switch Gear Housings Louvres 

KIRKNuVLUD7 
METAL FABRICATION 

WE HAVE THE 

CONNECTIONS 

TO MAKE BETTER 
TRANSFORMERS 
The transformer illustrated above 
has 16 terminal connections. 
For the electronic application 
under which this transformer is 

used, each series of connections 
must provide exact electrical 
characteristics. 

Our experience in making pre- 
cision transformers is of long 
standing. We welcome your 
inquiry. When transformer 
applications call for rugged, 
out -of -the -ordinary service, a 

design such as this may be the 
answer to your problem. 

ACME ELECTRIC CORP. 
319 Water St. Cuba, N. Y., U. S. A. 
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The most 

line of dependable 

PANEL INSTRUMENTS 
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There are no blanks in the WESTON 

line of panel instruments. It includes all the 

sizes ... all the types, ranges, sensitivities, 

too. Many specials, as well; developed to meet unusual 

requirements. All are built in the finest WESTON 

tradition for sustained accuracy over years of dependable 

service. Your local WESTON representative will gladly 

cooperate on any panel instrument problem, or write direct to .. . 

WESTON Electrical Instrument Corporation, 617 Frelinghuysen Avenue, 

Newark 5, New Jersey ... manufacturers of Weston and Tag instruments. 

WESTON PANEL yJ 
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PRODUCTION TECHNIQUES (continued) 

THEY'RE NEWLY DESIGNED! 

THEY CUT PRODUCTION COSTS! 

TRULY NON -CORROSIVE JOINTS! 

Leann L 
ELECTRONICS 

ORP. 

Send today for 
free catalog 

and engineering 
bulletin. 

Toroidal 
Industrial 
Solenoid 

Bobbin 
Radio 

Television 

COILS 

0w 
Z 
O 
m 

New 

%3dnd 
Precision Wire Wound 

Axial 

Lead 

Resistors 

Another "beat" by Bond! Here at last, is a true axial 
lead resistor with completely non -corrosive joints without 
the use of solders or fluxes. All the quality features 
and durability of Bond's widely acclaimed resistors . 
with new and ingenious innovations assuring better, 
longer performancel Protection plus ... the new Bond 
resistors are absolutely protected from chassis or 
mounting surface, due to the true axial termination 
-affording greater dielectric path. Guaranteed to 
exceed the requirements for JAN R-93 type RB -51. 

Bond resistors are made to all standard tolerances and 
are wound in a wide range of alloys to meet requirements 
of varying resistance values. They are built to customer 
specifications and Bond facilities are available for 
making the following custom-built coils: 

Size Range Of The New Bond Axial Lead Resistors: 

RESISTANCE POWER 

á W RANGE RATING j 
W 

Óú MAX. Zia 
> = MIN" 

MEG COMM. JAN. w O OHMS 
OHMS 

1515 t%6 % .1.0 0.42 % %a RB51 

1516 1146 % 1.0 0.85 %z 114 RB51 

1517 13 i 6 % 1.0 1.25 1.0 

201 1M6 % e 1.0 1.15 3/a %a RB51 

Note: All Bond Resistors are impregnated to meet JAN -R-93 
specifications. 

ELECTRONICS CORPORATION 

60 SPRINGFIELD AVENUE, SPRINGFIELD, N. J. 

eyes of the inspector. 
A similar ultraviolet booth is 

used by Astron Corp., also in East 
Newark, N. J., to detect leaks in 
hermetically sealed capacitors. The 
impregnating wax used in the units 
glows with a yellow fluorescence 
under irradiation. Any wax com- 
ing out through a leak can thus be 
quickly spotted. 

Multimeter Tester 
IN final testing of the Signal Corps 
TS 297-U multimeter at Utility 
Electronics in East Newark, N. J., 
a multi -pin fixture is used to plug 
into all panel jacks of the multi - 
meter in one operation. The oper- 
ator then flips switches one by one 
on the test panel, to connect a test 

Making connections to all jacks of multi - 
meter with one multi -prong fixture 

circuit and meter to each range in 
turn for checking and calibration. 

With connect and disconnect 
time each simplified to one opera- 
tion, the operator spends practically 
the entire day pushing bat -handle 
toggle switches. This caused sore 
fingers, hence some of the most - 
used switches are wrapped with 
wheel -like wads of adhesive tape 
for greater comfort. 

Pin -Soldering Setup 
A HIGH-SPEED setup for soldering 
electrode leads to the pins of tubes 
is used in the Emporium, Pa. plant 
of Sylvania Electric Products Inc. 
A metal mask over the solder pot 
has drilled holes for the pins and 
for the aligning key if soldering 
octal tubes. Height of the mask is 
such as to insure correct depth of 
immersion in the solder. The mask 
is easily lifted for removal of sludge 
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YLVANIA TUBE SOCKETS 
for Rugged Military Service 

HIGH QUALITY SYLVANIA SOCKETS IMMEDIATELY AVAILABLE 

1 

Saddles of these sockets are 

nickel plated brass, either top or 

bottom mounted, with or with- 

out ground lugs. Body and con- 

tacts are of the same materials as 

the JAN miniature tube sockets. 

Contact tabs and saddle ground 

lugs are hot tin dipped. 

JAN 7- AND 9 -PIN MINIATURE 

TUBE SOCKETS 

These sockets are available in 

grade L -4B or better ceramic, or 

type MFE low loss plastic. The 

contacts are either phosphor 

bronze or beryllium copper, sil- 

ver plated. Contacts and center 

shield tab are hot tin dipped. 

Nickel plated brass shields 

equipped with sturdy springs 

are available for all 7- and 9 -pin 

sockets. 

When you order Sylvania Tube Sockets you get 
the extra value of Sylvania's experience and 
know-how at no extra cost. Designed for maxi- 
mum strength and optimum electrical properties, 
Sylvania Sockets assure high tube retention and 
tube pin contact even under severe vibration. 

BUTTON TYPE SUBMINIATURE (T3) 

TUBE SOCKETS 

These sockets are available for 

round 8 -pin subminiature tube 

types. Insulation is type FE 

low loss plastic and contacts 
are 

beryllium copper silver plated 

with gold flash covering. Con- 

tacts especially designed for pos- 

itive connection and high pin 

retention even after many inser- 

tions. Sockets are of rugged con- 

struction for long life. 

Highest quality is guaranteed by Sylvania's own 
exacting quality control. 

For full information on the complete line of 
Sylvania Tube Sockets write: Sylvania Electric 
Products Inc., Dept. A-1OíO Parts Sales Division, 
Warren, Pa. 

5r SYLVANIAS 
RADIO TUBES; TELEVISION PICTURE TUBES; ELECTRONIC PRODUCTS; ELECTRONIC TEST EQUIPMENT; FLUORESCENT TUBES, FIXTURES, SIGN TUBING, WIRING DEVICES; LIGHT BULBS; PHOTOLAMPS; TELEVISION SETS 
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Your Guide to: 

rerformadle t 

f be,nanct" 

z cc Fa/i ̀ ie / 
. P\O 
l0 

Performance -tested, transformers, reactors, filter 
netwotks a_nd similar components - custom -engi- 
neered tc :he rigid requirements of commercial 
and government agencies. 

SPEC .e.LTY ENGINEERING - CESIGN, 
DEVELOPMENT AKD PRODUOTICN 

THE MILWAUKEE TRANSFORMER COMPANY 
5231 NORTH HOPKINS STREET 

MILW-AKEE 9. WISCONSIN 

31fRTCH£R 
TUBE CLAMPS 
Hold Tubes in Sockets 

under all Vibration, 
Impact and 

Climatic 

Conditions 

83 
VARIATIONS 

FOR 

\ STANDARD ; 
TUBES 

You can't shake, pull or rotate a tube 
out of place when it's secured by a 
Birtcher Tube Clamp. The tube is 
there to stay. Made of Stainless Steel, 
the Birtcher Tube Clamp is imper- 
vious to wear and weather. 

BIRTCHER TUBE CLAMPS can 
be used in the most confined spaces 
of any compact electronic device. 
Added stray capacity is kept at a 
minimum. Weight of tube clamp is 
negligible. 

Millions of Birtcher Tube Clamps 
are in use in all parts of the world. 
They're recommended for all types 
of tubes: glass or metal-chassis or 
sub -chassis mounted. 

THERE'S A BIRTCHER TUBE CLAMP 
FOR EVERY STANDARD AND 

MINIATURE TUBE! 

Write for samples, catalogue and price lists. 

THE BIRTCHER CORPORATION 
4371 Valley Blvd. 

Los Angeles 32, Calif. 
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Telephone Science Shares Its Knowledge 

The Bell Telephone Laboratories Series of books is published 
by D. Van Nostrand Company. Other technical books by Lab- 
oratories authors have been published by John Wiley & Sons. 
Complete list of titles, authors and publishers may be obtained from 
Publication Dept., Bell Telephone Laboratories, New York 14. 

In their work to improve your telephone 
service, Bell Laboratories make discoveries in 
many sciences. Much of this new knowledge is 

so basic that it contributes naturally to other 
fields. So Bell scientists and engineers publish 
their findings in professional magazines, and 

frequently they write books. 

Most of these books are in the Bell Telephone 
Laboratories Series. Since the first volume was 

brought out in 1926, many of the books have be - 

List of Subjects: Speech and hearing, mathematics, transmission 
and switching circuits, networks and wave filters, quality control, 
transducers, servomechanisms, quartz crystals, capacitors, visible 
speech, earth conduction. radar, electron beams, microwaves, wave - 

guides, traveling wave tubes, semiconductors, ferromagnetism. 

come standards ... classics in their fields. Twenty- 

eight have been published and several more are 
in the making. They embody the discoveries and 
experience of one of the world's great research 
institutions. 

Bell scientists and engineers benefit greatly 
from the published findings of workers else- 

where; in return they make their own knowledge 

available to scientists and engineers all over the 

world. 

BELL TELEPHONE LABORATORIES 
Improving telephone service for America provides challenging opportunities 

for individual achievement and recognition in scientific and technical fields. 
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PRODUCTION TECHNIQUES (continued) 

PATENT ATTORNEYS 

An unusual situation has developed at Hughes. In the last 
few years, our Laboratories have grown to a population of 
more than three thousand men and women, who cover a wide 
range of research and development. New electronics products 
we have developed support a manufacturing organization of 
thousands of additional people. 

And yet today our patent attorneys can be numbered 
on the fingers of two hands! 

The explanation is, of course, that our growth has been 
very rapid and we have gotten a late start in trying to build 
an appropriately large patent department. The situation has 
not been made any easier for us by a current rapid expan- 
sion of our commercial, nonmilitary interests. As a result, how- 
ever, we believe that the opportunities for patent attorneys are 
now unusually attractive at Hughes. 

To keep abreast with the work being done in our Labora- 
tories, our patent department must be greatly enlarged; this 
means that today's openings carry unusual potentialities for 
rapid advancement. On the other hand, the fact that the 
Research and Development organization to be served has al- 
ready established itself as one of the largest and most pro- 
ductive electronics laboratories in the country provides a 
degree of security not usually associated with opportunities 
for rapid individual growth. 

Inquiries should be addressed to: 
Engineering Personnel Department 

HUGHES RESEARCH and 
DEVELOPMENT 
LABORATORIES 

Culver City, Los Angeles County, California 

Assurance is required that re -location 
of the applicant will not cause dis- 
ruption of an urgent military project. 

Soldering the 7 pins of type OB3 tubes. 
Gages for checking thickness of sol- 

dered pins are at lower left 

from the solder surface ana Tor 
adding solder. 

After holding a tube in the solder 
long enough to bring the pins to 
proper temperature so solder flows 
inside each, the operator sets the 
tube on a projecting pipe in a water 
bath for cooling it. When the next 
tube is soldered, she removes the 
cooled tube with her left hand, 
presses it against a towel on the 
bench to sponge off excess water, 
then pushes the tube into a gage to 
check for adhering blobs or tears of 
solder. If within tolerance for pin 
dimensions, the tube is ready for 
test. If a pin has excessive solder 
the entire soldering operation is re- 
peated, with the tube held a bit 
longer in the solder pot. For some 
tubes, the pins are pressed into a 
flux -saturated pad or dipped in 
liquid flux before being soldered. 

Tube Assembly Setup 
A WORK position that facilitates in- 
spection and assembly of electrode 
structures for subminiature tubes 
is used at the Emporium, Pa. plant 
of Sylvania Electric Products Inc. 
A molded rubber mat with raised 
partitions covers the entire work 
position in front of the operator to 
keep small parts neatly separated 
and insure cleanliness of assembly 
work. Metal trays and molded plas- 
tic trays, each designed especially 
for transporting and storing a par- 
ticular component part, are propped 
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goiiig douii... 
but not out 

Below periscope level, subs used to grope in the 

dark, little able to push an effective attack or to 

strike with accuracy at enemy vessels. 

The dark depths were for hiding, not attacking. 

Now sonar has changed this. Modern subs of the 

United States Navy, equipped with newly per- 

fected under water detection devices can locate the 

enemy at great distances and press home attacks 

from below periscope depth. 
Much of this change in submarine tactics can be 

traced to the electronic laboratories of the Edo 

Corporation where new types off sonar have been 

developed to make possible greater range and 

accuracy. 
Edo has become not only a leader in the design 

and development of many new sonar devices but 
also is a major supplier of equipments which help 

make our Navy's fighting ships and subs the best 

equipped in the world. 

EDO CORPORATION 

Official l'. S. Navy Pboto 

EDO EQUIPS THE K-1 

The United States Navy's newest submarine is the 
K-1 shown above,-a new hunter -killer submarine 
built by Electric Boat to seek out and destroy enemy 
submarines. Intricate electronic devices make this 
new vessel one of the deadliest vessels yet devised. 

It is not surprising that much of the under water 
search and detection equipment of the K-1 was built 
by Edo where many great new advances in sonar are 
taking place. For here at Edo, the latest electronic 
developments are being put to use to increase the 
range and accuracy of many types of under water 
detection equipment. 

Over a quarter of a century of experience in the 
aviation, marine, and electronic fields are behind 
the recent electronic developments which have estab- 
lished Edo as a leader in sonar development. If you 
haven't received your copy of the book describing 
Edo's first quarter of a century, write to Electronics 
Division, Edo Corporation, College Point, N. Y. 

COLLEGE POINT, N. Y. 
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IRON CORES 

PYROFERRIC IRON CORES are sci- 
entifically manufactured, under 
strictest quality controls and rigid 
maintenance of close electrical and 
mechanical tolerances. 

PYROFERRIC services are availcble for 
the engineering of your core production 
requirements . . . write for catalog 22, 
which gives complete powdered iron 
core information such as the mznufac- 
ture of iron cores, their electrical proper- 
ties, materials, design considerations, 
standardization data, uses, anc contains 
other useful information. 

Advertisers: 

How about 

the 

NUCLEAR 

field? 

There are a good many adver- 
tisers using this ELECTRONICS 
who should also be advertising in 
NUCLEONICS. 

Particularly in instrumentation 
and laboratory equipment, there 
is a cross -over of use in the elec- 
tronic and in the nuclear field. 

But, there is very little cross- 
over in the subscriber lists of the 
two publications -a matter of a 
few percentage points. 

It is quite possible that you are 
doing an effective presentation of 
your products and abilities in this 
excellent issue, but are missing 
such presentation before one of 
the fastest growing fields in the 
country's history-the field of 
atomic energy. 

The sales representatives of 
ELECTRONICS are also the sales 
representatives of NUCLEONICS. 
They have much evidence pointing 
to the opportunities in this great 
NEW field. Ask them to show you 
what your potentials can be. 

NUCLEONICS 
ARC 

A McGraw-Hill Publication 
330 West 42nd St. 
New York 36, N. Y. 

Al3P 
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electronic wire and cables 

for standard and special applications 

Whether your particular requirements are for standard or special 

application, choose LENZ for the finest in precision -manufactured 

electronic wire and cable. 

GOVERNMENT PURPOSE RADIO AND 

INSTRUMENT HOOK-UP WIRE, 
plastic or braided typa, conforming to Government 
Specification JAN -C-76, etc., for radio and instruments. 
Solid or flexible conductors, in a variety of sizes and 

colors. 

RADIO AND INSTRUMENT HOOK-UP WIRE, 

Underwriters Approved, for 80° C., 90 C. and 105 C. 

temperature requirements. Plastic Insulated, with or 

without braids. 

RF CIRCUIT HOOK-UP AND LEAD WIRE 

for VHF and UHF, AM, FM and TV high frequency cir- 
cuits. LENZ Low -Loss RF wire, solid or stranded tinned 
copper conductors, braided, with color -coded insula- 
tion, waxed impregnation. 

SHIELDED MULTIPLE CONDUCTOR CABLES 

Conductors: Multiple --2 to 7 or more of flexible tinned 
copper. Insulation: extruded color -coded plastic.Closely 
braided tinned copper shield. For: Auto radio, indoor 
PA systems and sound recording equipment. 

SHIELDED COTTON BRAIDED CABLES 

Conductors: Multiple- -2 to 7 or more of flexible tinned 
copper. Insulation: extruded color -coded plastic. Cable 
concentrically formed. Closely braided tinned copper 
shield plus brown overall cotton braid. 

CHECK fN 
FIRST! 

SPECIAL HARNESSES, 
cords and cables, conforming to Government and civilian 
requirements. 

=2=24 "14Ir._ 

SHIELDED JACKETED MICROPHONE CABLE 

Conductors: Multiple -2 to 7 or more conductors 'of 
stranded tinned copper. Insulation: extruded color - 

coded plastic. Closely braided tinned copper shield. 
Tough, durable jacket overall. 

JACKETED MICROPHONE CABLE 

Conductors: Extra -flexible tinned copper. Polythene 
insulation. Shield: i36 tinned copper, closely braided, 
with tough durable jacket overall. Capacity per foot: 
29MMF. 

TINNED COPPER SHIELDING AND 
BONDING BRAIDS 
Construction: .5,34 tinned copper braid, flattened to 
various widths. Bonding Braids conforming to Federal 
Spec. QQ-B-S75 or Air Force Spec. 94-40229. 

PA AND INTERCOMMUNICATION CABLE 

Conductors: +22 stranded tinned copper. Insulation: 
textile or plastic insulated conductors. Cable formed of 
Twisted Pairs, color -coded. Cotton braid or plastic 
jacket overall. Furnished in 2, 5, 7, 13 and 25 paired, or 
to specific requirements. 

Lenz Electric Manufacturing Co. 
1751 N. Western Ave., Chicago 47, Illinois 

cords, cable and wire for radio p. a.. test instruments component parts 
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PRODUCTION TECHNIQUES (continued) 

afre uenc measurement 

FAST, ACCURATE, SIMPLE determination of unknown frequencies 
between 20 cycles and 1 megacycle is a routine operation with the 
Berkeley EPUT (Events -Per -Unit -Time) Meter. Result is displayed 
in direct reading digital form with accuracy of ± 1 cycle. Unit may 
be operated manually or recycled automatically. Convenient "test" 
switch provides complete check of the entire circuit in 2 seconds 
without additional test equipment. Thus the most inexperienced 
operator may at any time verify proper functioning of the EPUT. 

MODEL 554 MODEL 558 
RANGE 20-100,000 cps 20-1,000,000 cps 

ACCURACY + 1 cycle + 1 cycle 
TIME BASE 1 second 1 second 

SHORT TERM STABILITY Standard crystal -1 part in 10, 
Oven crystal -1 part in 10. 

Oven crystal- 
1 part in 10. 

INPUT 
(any wave form) 0.2-50 volts rms (pos.) 0.2-25 volts rms 

(pos. or neg.) 
DISPLAY Direct reading digital-variable 1-5 seconds 

DIMENSIONS 203/4" x 101/2" x 15" 203/4" x 19" x 15" 
PANEL Standard rack 19" x 83/4" Standard rack 19" x 171/2" 
PRICE $775 $995 

MODIFICATIONS: Standard modifications include 0.1, 1.0 and 10 second selec 
tive time base; automatic time base scanning over range of from 3-60 seconds 
switch conversion to straight forward electronic counter; temperature -con 
trolled crystal; remote indication. Special modifications can be made to meet 
particular requirements. 

APPLICATIONS: As a production tool for mass checking of frequency sensitive 
elements by non -technical personnel-As a tool for rapidly and accurately 
checking crystals in production-As a general laboratory facility for frequency 
measurement and counting applications of all kinds. 

For literature and data, please write for Bulletin 554 

division of BECKMAN INSTRUMENTS INC. 2200 WRIGHT AVENUE RICHMOND, CALIFORNIA 

314 

Assembly of top electrode structure for 
type 5905 tube. Magnet for handling 
degreased anodes is placed on lamp 
when not in use, at right of magnifying 

glass 

at an angle within easy reach of the 
operator. 

All parts are handled with tweez- 
ers or with a small permanent mag- 
net as they are assembled on the 
pivoted bench -mounted holding fix- 
ture. Mica insulating spacers and 
degreased anodes come in Desi- 
cooler cans, furnished by Fisher 
Scientific Co., to minimize chances 
for contamination. Finished elec- 
trode structures are set on sheets of 
corrugated paper for transporting 
to the next work position. The size 
of the open corrugation is such that 
assemblies fit snugly in the grooves 
of the paper. 

A 10 -power magnifying glass is 
fastened to the overhead fluorescent 
lamp with soft but heavy wire so 
the lens will stay in any desired 
position. The glass is used for ex- 
amining an assembly to see if grids 
are in line and none are bent. 

Paper Cups for Cathodes 
To PREVENT contamination of oxide - 
coated cathode sleeves of tubes after 
baking, the sleeves are transported 
to electrode assembly positions in 
small paper cups. Tweezers are used 
to pick out a cathode and insert it 
in the lower mica spacer of the tube. 

Other small parts for the elec- 
trode structure are transported in 
metal or plastic trays having 
curvedbottom partitions to facili - 
curved -bottom partitions to facili - 
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Dyna-Labs had its ear to the ground as long ago as 1946, the birth date 

of our business. Even then it was apparent that the demand for our 

newly developed earphones would soon strain our facilities to the limit. 

Today, in our own new "plant -in -the -country" location-with its 

one -floor operation, smoother departmental coordination, and 

vastly expanded facilities-we can serve our clients throughout 
the world better, faster, and more economically. 

Extensive provisions have been made, too, for the wide applications of 

the remarkable new Dyna-Labs Gaussmeter and Aviation Earphone 
Set illustrated below. We feel that it would be a sound move on 

your part to investigate the possibilities of 
these items in your business. 

D-79 GAUSSMETER 

First time ever-an instrument for all your 
magnetic measuring problems. Measures flux 
density, determines direction of flow, locates 
and measures stray fields, plots variations in 
strength, and checks production lots against a 
standard. Simple to operate, no ballistic read- 
ings, no jerking, no pulling. Supplied with pro- 
tective carrying case. 

D-47, D-69, D-90 

HEARING AID EARPHONES 

Dyna-Labs supplies almost 100% 
of the industry's outside pur- 
chases of hearing aid earphones. 
Illustrated in full scale are the 
sub -miniature, miniature and 
standard models, developed in 
our own laboratories, and accept- 
ed as the ultimate in modern de- 
sign and performance. 

1 pipit r We invite your inquiries for li ab v further information and 
literature. Write to Dept. E-9 

INC. 

1075 STEWART AVENUE, GARDEN CITY, L. I., N. i. 
GArden City 3-2700 

D-98 AVIATION EARPHONE SET 

This new development in radio ear- 
phones for commercial and private 
aircraft supplants the cumbersome, 
old-fashioned, "can" type head- 
phones. It has been thoroughly test- 
ed under all ground and flight condi- 
tions, and has been approved by the 
CAA. Complete set weighs only 2% 
ounces. 

Exclusive Agents: 
Airphone Co., Miami, Florida 
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DEPENDABLE 
MICRO-SEOND TIMING 

WHEN itO CAN'T 

AFFORD i0 MISS 
IN MEASURING: 

VELOCITY 
ACCELERATION 
DETONATION 

TIME 
DOPPLER 
FREQUENCIES 

PULSE 
CHARACTERISTICS 

GREATER ACCURACY 
The use of an 8 megacycle crysta 
measurement available in direct 

time 
adin 

COMPLETE DEPENbABILI Y 
To assure the highest degree of epe 
counter is used at the 8 megacycl fre 
decade counters at the lower frequ nci 

DIRECT READI 

eft° 
MpAM'` 

8 MEGACYCLE 

COUNTER- 

CHRONOGRAPH 

IpEs D no 
sEC 1 

i I QpR1s 

000, o 

se pro ides the highest resolution of time 
nstru nts. 

bílit , a straightforward 3 -stage binary 
ency permitting the conservative use of 

Digital registration used to indicate time from 1 microsecond to 1 second by means of 6 Potter decades. Fractional ports of a microsecond are read from a 
3 -stage binary counter which indicates in steps, of Vs microsecond. 

PROVED PERFORMANCE 
Ten years of service in proving grounds and research centers give conclusive evi- dence that the simplified circuitry inherent in the Potter Counter -Chronographs pro- vides the Maximum reliability for critical timing applications. 

WIDE APPLICATION 
There is a Potter Counter -Chronograph made for your specific application.... High. speed digital recorders are available for permanent recording of measurements at rates up to 150 per second. 

WRITE FOR INFORMATION AND ENGINEERING DATA 

POTTER INSTRUMENT COMPANY INCOR 
P OR A i E D 

110 CUTTER MILL ROAD, GREAT NECK, NEW YORK 

MANUFACTURERS OF 
PREDETERMINED ELECTRONIC COUNTERS FREQUENCY TIME COUNTERS PRESET INTERVAL GENERATORS HIGH SPEED PRINTING AND RECORDING, SHIFT REGISTERS, AND DATA HANDLING EQUIPMENT 

SEE US AT BOOTH 1101 WEST COAST I. R. E. SHOW 
AND NATIONAL INSTRUMENT EXHIBIT, BOOTH 414, CLEVELAND 

THE 

RAYONIC 
CATHODE RAY TUBES 

BY WATERMAN 

3 

Since the introduction of Waterman 
RAYONIC 3MP1 Tube for miniaturized 
Oscilloscopes, Waterman has devel- 
oped a rectangular Tube for multi -trace 
oscilloscopy. Identified as the Waterman 
RAYONIC 3SP, it is available in P I, P2, 
P7 and PI 1 screen phosphors. The face 
of the Tube isl 1/2"x 3" and the over-all 
length is 91/4". Its unique design per- 
mits two 3SP Tubes to occupy the 
same space as a single 3" round tube, 
a feature which is utilized in the 
S -15-A TWIN -TUBE POCK ETSCOPE- 
On a standard 19" relay rack, it 
is possible to mount up to ten 3SP 
tubes with sufficient clearances for 
rack requirements. Thus 3SP RAYONIC 
tube is ideal for multi -trace oscillo- 
scopic work. 

Maximum 2nd anode voltage 2750 volts 
... Satisfactory operation can be achieved at 
600 volts ... Vertical deflection factor 52 to 
70 volts DC per inch per kilovolt... Horizontal 
deflection factor 73 to 99 volts DC per inch 
per kilovolt... Grid cut-off voltage 2.8 to 
6.7% of 2nd anode potential... Focusing volt- 
age 16.5 to 31% of 2nd anode voltage... 
Heater 6.3V at .6 amp ...Twelve pin small 
shell ducdecal base... Tube can be mounted 
in any position 

. . . 3SP1 JAN approved. 

WATERMAN PRODUCTS CO., INC. 
PHILADELPHIA 25, PA. 

CABLE ADDRESS: POKETSCOPE 

WATERMAN PRODUCTS INCLUDE: 

3JP1 & 3JP7 JAN RAYONIC CR TUBES 

3JP2 & 3JP11 RAYONIC CR TUBES 

3MP7 & 3MP11 RAYONIC CR TUBES 

3RP1, 2, 7, 11 RAYONIC CR TUBES 

Also POCKETSCOPES, 

PULSESCOPES, RAKSCOPES 

and other equipment 
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J 

/BRASS 

"Br d e ort" OFFICES AND 
WAREHOUSES IN 

PRINCIPAL CITIES 

BRIDGEPORT WAREHOUSE SERVICE 
The Bridgeport warehouses are designed to supply 

from stock limited quantities of sheet, rod, wire or 

tubing. It is the policy of the company to maintain 

adequate warehouse stocks at all times so that 

small orders can be filled without delay. 

The fabricator is in a position to obtain promptly 

metal to fill orders for experimental work or to start 

production runs, while waiting for mill shipments. 

Bridgeport warehouses make every effort to 

carry the variety of alloys, sizes and gages which 

fulfill the requirements of the locality they serve. 

To take care of the maximum range of widths of 

strip metal, slitting service is available-not only 

to serve warehouse stocks, but also to make cus- 

tomers' stocks of non-ferrous strip metal more 

flexible. 

Bridgeport's Warehouse Stocklist carries weight 

tables and a technical digest giving the properties 

of the most popular copper -base alloys. If you do 

not have a copy, ask your nearest Bridgeport office. 

Mills in Bridgeport, Conn. and Indianapolis, Ind. 

In Canada: Noranda Copper and Brass Limited, Montreal 

BRIDGEPORT BRASS COMPANY 
30 GRAND STREET, BRIDGEPORT 2, CONNECTICUT 

ELECTRONICS -September, 1952 
317 

www.americanradiohistory.com



PRODUCTION TECHNIQUES ;continued) 

with the 

OSCILLOSYNCHROSCOPES 
oNN sa 
ON 

5z 

SYNCHROSCOPE P4 -EX 

Models ON -5A and ON - 
5X are designed as basic, 
highly flexible laboratory 
instruments for general 
pulse work. Their speci- 
fications include: 

High -gain vertical ampli- 
fiers. 

Triggered sweeps, from 
an external trigger or 
from the input to the 
vertical amplifier. 

Recurrent sweeps, at a 
repetition rate of 10 to 
100,000 per second. 

Vertical input delay of 
0.45 microsecond (ON - 
5X). 

Model P4 -EX is designed for applications requiring a triggered 
sweep, and where the signal levels met do not demand 
extremely high -gain amplification. Its many outstanding fea- 
tures include: 

Internal trigger, at a repetition rate of 50 to 5000 per second, 
easily synchronized with an external trigger if desired. 
Output trigger, with the same range of repetition rates, which 
can be continuously phased to lead or lag the sweep start by a 
maximum of 500 microseconds. 

Detailed specifications and performance data available promptly on your request. 
These new instruments represent a high level of precision design and versatility of application at remarkably low cost. Major features that are common to all three instruments include: 

Type 5UP cathode-ray tube, operating at an accelerating potential 
of 2600 volts. Pl, P7 and 1311 screens are available. 
Sweep writing rate continuously variable from 1.0 to 25,000 micro- 
seconds per inch. 
Sweep calibration in microseconds per horizontal scale division, accurate to plus or minus 10%. 
Vertical amplifier flat within 3 db from 5 cycles to 5 megacycles. 
Vertical calibration voltages, at accuracy of plus or minus 5% for Model P4 -EX, and plus or minus 10% for Models ON -5A and ON -5X. 
Vertical amplifier input step attenuator. 
CRT cathode connection externally available, for application of blanking or marker pulses. 

NET PRICES, F.O.B. Winchester, Massachusetts: 
P4 -EX ... $465.00 ON -5A ... $485.00 ON -5X ... $535.00 

Write today for FREE BULLETINS giving detailed specifications and performance data. 

Assembling mount for type 6095 tube, a 
ruggedized version of the 6AQ5 pen- 
tode. Cathode sleeves are in paper 
cups. Holding fixture pivots forward or 

back, and top part rotates 

tate picking out parts with tweezers 
A simple holding fixture grips the 
mica spacer and stem leads on 
which the tube mount is assembled 
piece by piece in the Emporium 
plant of Sylvania Electric Products 
Inc. 

Moth Balls for Silver 
WHEN silver-plated components of 
contacts for electronic equipment 
are to be stored for several weeks 
or longer, they are liberally 
sprinkled with moth balls in the 
East Newark, N. J. plant of Utility 
Electronics, to prevent corrosion by 
normal sulphides in the atmosphere, 

Tote Boxes 
FIBER boxes with tapered sides, 
recessed bottoms and reinforced 
metal corners serve as low-cost safe - 
stacking tote boxes for finished 
tubes and parts at the Emporium 
plant of Sylvania Electric Products 

Method of stacking tapered -side tote 
boxes 
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New G -E Relay Doubles Tip Pressure 

Hermetically -sealed unit has 
larger magnet, no extra weight 
Double the average tip pressure, 40-55 grams, is delivered 

by the larger magnet structure of the new G -E relay without 

exceeding Air Force -Navy specifications for size and weight. 

The new relay, the first specifically designed for hermetic 

sealing, will withstand 50g operational shocks and instan- 

taneous voltage surges up to 1500 volts rms without failure. 

LONGER RELAY LIFE 

The large magnet, poly c. -ter stack insulation, and silver - 

tipped contacts assure reliable, long-lived operation in air- 

craft, shipboard, portable land -based equipment and other 

systems which must meet Air Force -Navy specifications. 
In every way, this new G -E relay is in a world of its 

own-sealed in a standard size enclosure against dirt, salt 

spray, high humidity, and widely varying air pressures. 

RELIABLE SHIPMENT 

This new device is now in full production and shipment 
can be made to meet your schedules. 

Ask your nearest G -E office for more information, and 

send the attached coupon today. General Electric Company, 

Schenectady 5, New York. 

THE LARGER MAGNET is made possible by an exclusive G -E 

design wcItich utiliuo> the relay housing for structural support, 
thus eliminating much of the weight of internal bracing. 

GENERAL ELEGY RIG 

General Electric Company 
Section A730-41 
Schenectady 5, New York 

Gentlemen: 
I would like copies of Bulletin GEA -5729 on hermehcally- 
sealed relays for: 

reference only an immediate project 

Name 

Company 

Address 

City 

Tit'e 

State 
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For more than 18 years, Eclipse -Pioneer has been a leader in the devel- 
opment and production of high precision synchros for use in automatic con- 
trol circuits of aircraft, marine and other industrial applications. Today, 
thanks to this long experience and specialization, Eclipse -Pioneer has 
available a complete line of standard (1.431" dia. X 1.631" lg.) and 
Pygmy (0.937" dia. X 1.278" lg.) Autosyn synchros of unmatched preci- 
sion. Furthermore, current production quantities and techniques have re- 
duced cost to a new low. For either present or future requirements, it will 
pay you to investigate Eclipse -Pioneer high precision at the new low cost. 

'REG. TRADE MARK OFNDIX AVIATION CORPORATION 

AVERAGE ELECTRICAL CHARACTERISTICS -AY -200 SERIES** 

Type 
Number 

Input Vella,. 
Nominal 

Excitation 

input 
Current 

Mlitiampares 

Input 
Power 
Wane 

Input 
Impedance 

Ohms 

Stet« Output 
Voltages 

Une to Line 

Rotor 
Resistance 

(DC) 
Ohms 

Stator 
Resistance 

(DC) 
Ohms 

Maximum 
Error Spread 

Minutes 

Transmitters 
AY201-1 26V, 400-, 1 ph. 225 1.25 25+j115 11.8 9.5 3.5 15 

AY201-4 26V, 400-, 1 ph. 100 0.45 45+j225 11.8 16.0 6.7 20 

Receivers AY201-2 26V, 400+, 1 ph. 100 0.45 45+j225 11.8 16.0 6.7 45 

Control 
Trans- Trans- 
formers 

AY20I-3 From Trans. 
Autosyn Dependent Upon Circuit Design 42.0 10.8 15 

AY201.5 From Trans. 
Autosyn Dependent Upon Circuit Design 250.0 63.0 15 

Resolvers 
AY221-3 26V, 400... 1 ph. 60 0.35 108+j425 11.8 53.0 12.5 20 

AY241-5 IV, 30-, 1 ph. 3.7 - 240+j130 0.34 239.0 180.0 40 

Differentials AY231-3 From Trans. 
Autosyn Dependent Upon Circuit Design 14.0 10.8 20 

...Also includes High Frequency Resolvers designed for use up to 100KC (AY251-24) 

AY -500 (PYGMY) SERIES 

Transmitters AY503-4 26V, 400-, 1 ph. 235 2.2 45+j100 11.8 25.0 10.5 24 

Receivers AY503-2 26V, 400-e, 1 ph. 235 2.2 45+j100 11.8 23.0 10.5 90 

Control 
Trans. Trans- 
formers 

AY503-3 From Trans. 
Aot Autosyn Dependent Upon Circuit Design 170.0 45.0 24 

AY503-5 From Trans. 
Autosyn Dependent Upon Circuit Design 550.0 188.0 30 

Resolvers 
AY523-3 26V, 400-, 1 ph. 45 0.5 290+j490 11.8 210.0 42.0 30 

AY543-5 26V, 400.x, 1 ph. 9 0.1 900+j2200 11.8 560.0 165.0 30 

Differentials AY533-3 From Trans. 
Autosyn Dependent Upon Circuit Design 45.0 93.0 30 

For detailed information, write to Dept C. 

ECLIPSE -PIONEER DIVISION of 
TETERBORO, NEW JERSEY AVIATION CORPORATION 

Export Sales: Bendix International Division, 72 Fifth Avenue, New York 11, N. Y. 

REXOLITE 1422 
Specifically designed to meet the 
growing need for a U. H. F. in- 
sulating material thats low in 
cost. 
Meets JAN -P-77 and MIL -P -77A 
specifications. 
Withstands high temperature due 
to its thermosetting nature. 
Has outstanding electrical prop- 
erties. 
Has low specific gravity - is strong and rigid with unusually 
high compressive and tensile 
strengths. 
Has excellent impact strength 
and hardness allowing its use under highly abusive conditions. 
Its dimensional stability and un- usual chemical inertness allow 
its use where other materials 
fail. 
Readily machinable to extreme- 
ly close tolerances. 
Available as centerless ground 
rods in any diameter up to 1". 
Also cast in larger diameter rods and sheets. 
Write today for technical bul- 
letins and samples. Our engineer- 
ing staff is always at your 
disposal. 

Manufacturers of Non -strip wire, High Tempera- 
ture Electrical Tubing and other extruded plastic 
products. 

THE REX CORPORATION 
A? LANDSDOWNE STREET 
CAMBRIDGE 39, MASS. 
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LEFT-Open view of a 
typical Keystone Aircraft 
P o w e r Transformer to 
show construction. This 
particular unit was sup- 
plied hermetically sealed. 

\ 
. , 

1>L ` - ,;\ 

KEYSTONE PRODUCTS COMPANY 
UNION CITY 2, N. J. UNion 6-5400 
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NOW 

NEW ENGLAND DIVISION MILFORD. "ONN 

ILLNNIS DIVISION AURORA, 

OHIO 0 VISION ELYRIA, OHIO 

PENN.,BIllISION NATBOAO, P 

M.QflERIlP:.AttT 
on iniustry's doorstep to expeci.e 

service of your needs for 
.w 

QUALITY .. 

tubular and split rivets, rivet -seeing 

mach nes a 
1 

fasteners%Ttl,..,. _ .. 
FOR CATALOG 

Est. 1919 

ILFORD RIVET & MACHl NE CO. 
855 B R DGEOR RT AVE MIL F Q kf3:. 

MILFORD 
the rame to RIVET in !our memory 

taster, fir ner, finer fasteners 

PRODUCTION TECHNIQUES (continued) 

Inc. Assembly with tubular rivets 
gives strength at low cost. The 
boxes were built to Sylvania specifi- 
cations in two different sizes by 
Grand Rapids Tote Box Co., Grand- 
ville, Mich. 

Chassis Protector 

Wood blocks on top of protective wood 
frame are turned to lock chassis in 
position. Open sides give access to parts 

A SIMPLE open -sided wood frame is 
used to hold each completed military 
radio chassis after assembly at the 
Clifton, N. J. plant of Federal Tele- 
phone and Radio Corp., an IT&T 
associate. The frame protects 
chassis and components against 
damage or scratching during align- 
ment and final operating tests. 

Spraying Small Parts 
in Tumbling Cage 
MICA spacers in batches of several 
thousand are each sprayed on both 
sides with a magnesium compound 
at a production rate of about 5 
minutes per batch, by mounting the 
spray gun inside a rotating cylindri- 
cal screen -wire cage like a tumbling 
barrel and letting the spacers 
tumble through the spray. A 250 - 
watt Sylvania infrared heat lamp, 
also inside the cage, bakes the com- 
pound simultaneously with spray- 

-e, 
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DC POWER SUPPLY SPECIFICATIONS 

REGULATION: 1/2% for both line (105-125 volts) and load variations. 
REGULATION BIAS SUPPLIES: 10 millivolts for line 105-125 volts. 

RIPPLE: 5 millivolts RMS '/z% for load at 150 volts. 

VOLTS CURRENT MODEL VOLTS CURRENT MODEL 

100-325 
0-150 Bias 
6.3 AC.CT.* 

0-150 Ma. 
0-5 Ma. 
10 Amp. 

0-600 0-2.25 Amp. 770 

0-600 0-3.00 Amp. 780 
100-400 
6.3 ACCT 

0-150 Mo. 
10 Amp. 141 

#1 0-600 0 0-600 
#3 6.3 ACCT. 
#4 6.3 AC.CT. 

0-200 Ma. 
0-200 Ma. 
10 Amp. 
10 Amp. 

800 
200-500 
6.3 AC.CT. 

0-200 Mc. 
6 Amp. 245 

0-600 
0-150 Bias 
6.3 AC.CT. 

0-200 Ma. 
0-5 Ma. 
10 Amp. 

815 0-300 
0-150 Bias 
6.3 ACCT. 

0-150 Ma. 
0-5 Ma. 
5 Amp. 

315 

0-1000 
Ripple 10 mv. 
6.3 AC.CT. 

0-50 Ma. 

10 Amp. 
1020 0-500 

6.3 AGCY. 
0-300 Ma. 
10 Amp. 500R 

#1 200-5)0 
#2 200-51)0 
#3 6.3 ACCT. 
#4 6.3 ACCT. 

0-200 Ma. 
0-200 Ma. 
6Amp. 
6 Amp. 

510 
0-1200 
Ripple 10 mv. 

6.3 AC.CT. 

0-20 Ma. 

10 Amp. 
1220 

200-1000 
Ripple 20 mv. 

0-500 Ma. 
1250 0-500 

0-150 Bias 
6.3 AC.CT. 

0-300 Ma. 
0-5 Ma. 
10 Amp. 

ó155 
0-1000 
Ripple 20 mv. 

0-500 Ma. 1350 
0-350 0-750 M a. 700 

100-400 
Regulation 0.01% 
Ripple 1 Mv. 
6.3 ACCT. 

0-150 Ma. 

10 Amp. 

0-350_ 0-1.50 Amp. 710 

0-350 0-2.25 Amp. 720 
0-30 0 

Ripple 0.1% 
0-30 Amp. 3030 0-350 0-3.00 Amp. 730 

0-600 0-750 Ma. 750 0-3 
Regulation 5 Mv. 
Ripple 1 Mv. 

0-100 Ma. 
3100 

0-600 0-1.50 Amp. 760 

MODEL 
815 

'All AC Voltages are unregulated. All units are metered except Models 131, 315 and 3100 

All units designed for relay rack mounting or bench use. DEVELOPMENT 

OF ELECTRONIC 
EQUIPMENT 

RESEARCH 

MANUFACTURERS 

The Kepco Voltage Regulated Power 

Supplies are conservatively rated. The 

regulation specified for each unit is 

available under all line and load con- 

ditions, within the range of the in- 

strument. Write for specifications. 
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HYCOR 

the NEW '00/ S 

Decade -Inductor units 
HYCOR DECADE - INDUCTOR units are 

indispensable for design and experimen- 
tation work on audio filters. 

The units are available in four ranges up 
to 10 henries. Units may be used indi- 

vidually or all four may be connected in 
series to obtain 11.11 henries in 1 milli- 

henry steps. 
Toroid coils are used to obtain high "Q", 

stability and low pickup from external 
fields. Inductance accuracy is 2%. Send for bulletin D-2 

HYCOR COMPANY, INC. 
11423 VANOWEN STREET, NORTH HOLLYWOOD, CALIFORNIA SUnset 3-3860 

Manufacturers of Toroid Inductors, Decade Inductor Instruments, Wove Filters, Resistive Networks, and Precision Resistors 

THERMu" 
A. - 

9411Z414 

Fá1PERf 
4'160 AT S 

PROVIDE DELAYS RANGING 1 

FROM 1 TO 120 SECONDS 

FEATURES: - Compensated for ambient tempera- 
ture changes from -40° to 110° F ... Hermetically 
sealed; not affected by altitude, moisture or other 
climate changes ... Explosion -proof ... Octal radio 
base ... Compact, light, rugged, inexpensive .. . 
Circuits available: SPST Normally Open; 

SPST Normally Closed. 
PROBLEM? Send for "Special Problem Sheet" 

. 

30A. 
/an 

rll 
Q 

VOLTA 24V 
BATTERY 6 CHARGER 

VARIES APPROX. 

Amperite 
REGULATORS 
are the sim- 
plest, lightest, 

cheapest, and most compact method of obtaining 
current or voltage regulation ... For currents of .060 
to 6 Amps.... Hermetically sealed; not affected by 
altitude, ambient temperature, humidity. 

Write for 4 -page Illustrated Bulletin. 

50% 

WITH AMPERITE 
VOLTAGE VARIES 
ONLY 

2% 

HMPERITE CO.,Inc., 561 Broadway, New York 12 , N. Y. 
In Canada: Atlas Radio Corp., Ltd., 560 King St., W. Toronto 

INFORMATION 
on positions at 

NORTHROP 

Northrop Aircraft, Inc. is engaged 
in vitally important projects in 

scientific and engineering 
development, in addition to aircraft 

production. The program is 
diversified, interesting and long- 
range. Exceptional opportunities 

await qualified individuals. 

The most responsible positions 
will go to top -caliber engineers 

and scientists. However, a number 
of excellent positions exist for 
capable, but less experienced, 

engineers. Some examples of the 
types of positions now open are: 

ELECTRONIC PROJECT ENGINEERS... 

ELECTRONIC INSTRUMENTATION 

ENGINEERS...RADAR ENGINEERS... 

FLICHT-TEST ENGINEERS... 

STRESS ENGINEERS... 
AERO- AND THERMODYNAMICISTS... 

SERVO-MECHANISTS... POWER-PLANT 

INSTALLATION DESIGNERS... 

STRUCTURAL DESIGNERS... 
ELECTRO-MECHANICAL DESIGNERS... 

ELECTRICAL INSTALLATION DESIGNERS. 
ENGINEERING DRAWING CHECKERS... 

OAS 

Qualified engineers and scientists 
who wish to locate permanently in 

Southern California are invited 
to write for further information 

regarding these interesting, long- 
range positions. Please include 

an outline of your experience 
and training. 

Allowance for travel expenses. 

Address correspondence to 
Director of Engineering, 

NORTHROP 
AIRCRAFT, INC. 

1009 E. BROADWAY 

HAWTHORNE, CALIFORNIA 
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MEET YOUR H -F REQUIREMENTS 

with 

16a'eraflï 
complete line of 

RG TYPE 
CABLES 

FEDERAL RG TYPE COAXIAL CABLES 
REGULAR JACKET 

RG -5/U 
RG -6/U 
RG -7/U 
RG -8/U 
RG -9/U 
RG-9A/U 
RG -10/U 
RG -11/U 
RG -1 2/U 
RG -13/U 

RG -14/U 
RG -15/U 
RG -17/U 
RG -18/U 
RG -19/U 
RG -20/11 
RG -21 /U 
RG -22/U 
RG-22A/U 
RG-22B/U 

RG -23/U RG -59/U 
RG -24/U RG -62!U 
RG -29/U RG -63/ U 
RG -34/U RG -65/U' 
RG -35/U RG -71/U 
RG-54A/U RG -74/U 
RG -55/U RG -79/U 
RG -57/U RG -108/U 
RG -58/U RG -111/U 
RG-58A/U 

LOW TEMPERATURE 
NON -CONTAMINATING JACKET 

RG -56/U RG-11A/U RG-22B/U RG-62A/U RG-6A/U RG-12A/U RG-58B/U RG-63B/U RG-8A/U RG-13A/U RG-58C/U RG-65A/U RG-9B/U RG-21A/U RG-59A/U RG-79B/U RG-10A/U 

The following types-over 
1/2 -inch diameter- 

are available 
RG-14A/U RG-18A/U RG-20A/U RG-34A/U RG-17A/U RG-19A/U RG-23A/U RG-74A/U 

Federal Telephone and Radio Corporation 
Including the Federal -developed Selenium-Intelin Division-Clifton, N. J. 

LOW TEMPERATURE 
NON -CONTAMINATING THERMOPLASTIC JACKET 

for 

H -F Communications Television Industrial Electronics Radio and TV Lead -Ins 

Aviation Test Equipment Radar, Pulse and Experimental Equipment 

r' 

Typical Federal RG Types 

SAVE 
THIS 
LIST 

e 

WHATEVER your requirements for high frequency coaxial cables- 
look to Federal - America's top source of regular RG types and pio- 
neer source of low temperature RG types. Federal was first to develop 
the latter ... first to produce it in tremendous quantities. 

Federal's complete line of coaxial cables is backed by years of 
unique experience, rigid quality control and modern manufacturing 
methods ... assuring the utmost in durability and dependable per- 
formance. 

For "a better cable for every high frequency application".... for 
prompt delivery ... look to Federal! 

COMPLETE COAXIAL CABLE ASSEMBLIES also are available from Fed- 
eral ... to meet your requirements. This new service offers the same "Precision 
Production" that made "Federal" the outstanding name in H -F cables. Write 
today to Dept. D -813A 

Manufacturer of America's Most Complete Line of Solid Dielectric Cables 

Federal Telephone and Radio Corpora/io# 
O , 

! 

Oryb 'GT 
FEDERAL TELECOMMUNICATION LABORA- 

TORIES, Nutley, N.1 a unit of 
IT&T's world-wide research and 

engineering organization. 

SELENIUM-INTELIN DIVISION 
100 KINGSLAND ROAD, CLIFTON, NEW JERSEY 

In Canada, Federal Electric Manufacturing Company, Ltd., Montreal, P. Q. 
Export Distributors, International Standard Electric Corp., 67 Broad St., N.Y. 
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Measure PHASE Difference 
Directly 0°-360° ... 

EA 
hrqqo 

J,. 

'..`t,`, .`.`'.`:```, , 

(BA- GB) 

Type 320AB PHASEMETER 
... In 4 full scale ranges, 00-36°, 0°-90°, 0°-180°, 0°-360°, 
without ambiguity 
... Independent of voltage amplitude from 1 to 170 volts peak ... Independent of voltage wave form ... Independent of frequency from 2cps. to 100kc. (accuracy: 20cps- 
20kc, 1% of full scale +30; error increases slightly above 20kc.) 
Large, easily read, mirrored scale panel meter 
Ease of operation - ideal for production testing or laboratory use 
Eliminates tedious and inaccurate oscilloscope techniques 
Terminals for recorder ... instantaneous response of output voltage 
to phase changes 
Incremental accuracy better than 1% of full scale 
Proven performance and quality workmanship 

In audio facilities, ultrasonics, servomechanisms, geophysics, vibration, 
acoustics, aerial navigation, electric power transformation or signalling, ... in mechanical applications such as printing register, torque measure- 
ment, dynamic balancing, textile and packaging machinery and other uses where an accurate measure of the relative position of moving parts is required . . . the type 320AB Phase Meter has achieved widespread 
approval as a unique and versatile measuring instrument. 

For further information on measuring phase, send for 
specification bulletin and TIC Laboratory Reports 

Engineering 
Chicago, Ill. - UPtown 8-1141 
Cleveland, Ohio - PRospect 1-6171 
Waltham, Mass. - WAltham 5-6900 
Boonton, N. J. - Boonton 8-3097 

Dayton, Ohio 

Representatives 
Arnprior, Ont., Can. - Arnprior 400 New York, N. Y. - Murray Hill 8-5858 Hollywood, Cal. - H011ywood 9-6305 Dallas, Texas - DIxon 9918 - Michigan 8721 

T[cHNoo NSTRUMENT CORP. 

535 Main Street. .àcton, Massachusetts, Telephone: Acton 600 

PRODUCTION TECHNIQUES (continued) 

Use of spray gun and infrared lamp 
inside motor -driven squirrel cage to add 
insulating coating of magnesium com- 

pound to mica spacers for tubes 

ing. The material cracks as it 
hardens, so that under a microscope 
the surface of the added insulating 
coating resembles that of a dried - 
out mudhole. This provides the de- 
sired increase in length of surface 
leakage paths. 

Fiber Caps Prevent 
Shorts To Chassis 
WHEN bare pigtail leads of capaci- 
tors are folded back along the com- 
ponent to reach a terminal close to 
the side in a crowded chassis, there 
is danger of the lead shorting to the 
chassis. This is particularly true in 
auto radios, where parts may shift 
due to vibration. Instead of insulat- 
ing the lead with spaghetti as ie 
conventionally done, time and 
money are saved in the Buffalo plant 

Connecting capacitor lead to tube socket 
terminal in auto radio. Other lead is 
covered by fiber cap that prevents 

shorts to adjacent chassis walls 
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r- 

U. G. CONNECTORS 
Our Coaxial Cable 

Connectors Meet All 
Government Specifications 

* ALL ORDERS DELIVERED PROMPTLY * 
Manufacturers of 

Highest Quality Connectors 

ALLIED INDUSTRIES, INC. 
1023 S. 21st STREET 

LOUISVILLE 10, KY. 
Phone Arlington 4640 

HIGH PRECISION 

wieermistors 
from a high precision source 

Typical 
application in 
capsule form 

for temperature 
sensing of 

hydraulic oil. 

made to your order for 
resistance values size 

temperature coefficient mountings quality 

Widely useful as temperature measuring elements 
and as liquid level sensors, these temperature re- 
sponsive resistors are built by Bendix-Friez under a 
system of quality controls set up to meet exacting 
military standards of accuracy. You can count on 
them as the very best obtainable, whether purchased 
from stock or made to your own specification. Ask 
for a list of applications. 

STANDARD TYPES IMMEDIATELY AVAILABLE 

Size (inches) G +30°C. f, 0°C. G -30°C. 

.140 x 34 45 ohms 86 ohms 194 ohms 

.040 x 1.5 12,250 ohms 26,200 ohms 65,340 ohms 

.018 x 1.5 35,000 ohms 82,290 ohms 229,600 ohms 

Write for details to Dept. K 

FRIEZ INSTRUMENT DIVISION of 
1324 Taylor Avenue Baltimore 4, Maryland 
Export Sales: Bendix International Division, 12 Fifth Ave., N. Y.11, N. Y. AVIATION CORPORATION 

i AUTO RADIO 

»VIBRATORS' , 1 
t laue eezaesúe 

> 

. 
Seac,l S I 

ir A COMPLETE LINE 
OF VIBRATORS fofo 

Designed for Use in Standard Vibrator- ' 
Operated Auto Radio Receivers. Built 

with Precision Construction, featuring 
Ceramic Stack Spacers for Longer 

Lasting Life. Backed by more than 
20 years of experience in Vibrator 

Design, Development, and 
Manufacturing. 

A 
Vi NEW MODELS 

. 
NEW DESIGNS 

V NEW LITERATURE 

"A" Battery Eliminators DC -AC 
I evertors, Auto Rad. vibrator. 

Soc y.ieo Adios w fondle (sefose 

AMERICAN TELEVISION & RADIO CO. 

Q..f'ty P.m/Axel Scfoce /931 
SAINT PAUL 1, MINNESOTA-U.S.A. 
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only PEM self - 
clinching fasteners 
provide all these 
advantages... 
More than 600 leading manu- 
facturers have standardized on 
PEM self -clinching fasteners 
for good reasons - 

1. Provide load carrying threads 
in steel, aluminum, copper or 
brass sheet, "Too Thin to 
Thread." 

2. Reverse side of sheet remains 
flush. 

3. Positive lock prevents turning 
of fastener. 

4. Fast, simplified clinching-one 
or several at a time-with 
standard tools. Just squeeze 
and they're locked in. 

Write for literature and sam- 
ples for trial. Use PEM self - 
clinching fasteners for fast 
assembly and lower costs. 
Penn Engineering & Manufac- 
turing Corp., Doylestown, Pa. 

PEM 

SIGNAL 

WG 
INEERING 

HEADUTV 

MULTIPLE ARM 

RELAYS 

Designed for high degree of versatility and to meet severe operating con- 
ditions where performance reliability is vital Adaptable to many different 
circuit arrangements. Rigid, cast aluminum bodies. Balanced armature 
construction. Highly resistant to shock and vibration. Available A.C.-D.C. 
Also special models built for specific requirements. 

Relay assemblies can be modified to meet Armed Services applications. 

Submit your requirements for our recommendations. 

Engineering Representatives in Principal Cities 

Write for 
Bulletin 30-6 

BELA }S 

SUGNAIL 
ENGINEERING & MFG. CO. 
154 WEST 14' --"ST.. NEW YORK 11, NY 

WASHERS -ALL KINDS 

1691 W. LAFAYETTE 

WASHER SPECIALISTS for nearly 
half -a -century. Dies in stock will 
produce most sizes. Big runs made 
with automatic presses. An econom- 
ical, accurate, and highly reliable 
source for washers, also all kinds of 
metal stampings. HAVE WHITE - 
HEAD'S CATALOG ON FILE; 
write for it. 

BEVELED 
CUP 
D -HOLE 
RETAINER 
LOCK 
SPACERS 
SPRING TENSION 
SQUARE HOLE 
STAR LOCK 
THRUST 
TONGUE 

DETROIT 16, MECH. 

Form Wound 
Paper Section 
Acetate Bobbin 
Bakelite Bobbin 
Cotton Interweave 
Coils for High 
Temperature 
Applications 

ALSO, 
TRANSFORMERS 

MADE TO ORDER 

Dano for coil performance! Dano for coil 
dependability! From simple electrical coil 
windings to specially treated coils-Dano 
is the confident choice everytime. 

THE DANO ELECTRIC CO. 
MAIN5 ., WINSTED, CONN. MAIN ST., WINSTED, CONN. 
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13919 

,,:,E --i 

i'+ 

%//lade 6n &gineers ov &Igineers 

n_ 
CORD SETS; 

1-81111> 
-J %--,,,-a Available in rubber, neoprene and plastic 

Tailored to your needs... quality controlled from 

start to finish..,deadly enemies of CORDelirium! 

You make the electronic products and we will 

supply the dependable connecting parts. 

Also 
"NOFLAME-C OR" 

The Television Hookup Wire 

CORNISH WIRE CO., INC. 
50 Church Street. New York 7, N. Y. 

19 STOCK SIZES AT 

PUBLISHED PRICES! 

J HYDRAWERK AKTIENGESELLSCHAFT 
BERLIN N 20 !WEST), GERMANY 

NOW available to you without 

sub -contracting problems 
costly 

9W - 
FOR 

9 "' BOARp REPAIR PARTS 

PROTECTION Off ON 

FOR THE 7o better service your 

'TYPE M 
service 

our 
Stock standard 

OR REPAIR 
need tor Specification 

PARTSSTERT 

SPARE Spare -Parts Boxes 
mass 

accord made in' 
have put them on 

with line. 
strict accordance production 

Military Specifications. and Price Chart 
Write for Size 

PRODUCTS 
INC. 

DOLIN 319LEXINGTON AVE..AL 
ROOKLYN 16, N. Y. 

9 

2 MUSTS 
For Low -Cost Servicing 

of Mobile Systems 

Low in first cost; low in upkeep. These 

companion instruments provide a complete 
frequency and modulation measuring ser- 
vice for your mobile communications 
system. No extra equipment or expensive 
crystals to buy, when additional channels 
need to be monitored. Sturdy, light 
weight. They make it easy for you to keep 
frequency and FM modulation swing 
within licensed limits. 

For Multiple Mobile Frequencies. 
The Type 205 FM Modulation Meter 

The Type 205 FM Modulation Meter meas- 

ures peak frequency swing due to voice 
modulation of FM transmitters, as required 
by the FCC. Indicates 0-25 KC. deviation. 
Instantly tenable to any frequency from 
25 MC. to 200 MC. Simple to use. Direct 
reading. No charts. No tables. Can be 
field -calibrated. $240.00 

For Any Number of Frequencies, 
AM or FM. The Type 105-B 

Micrometer Frequency Meter 

The Type 105-B Micrometer Frequency 
Meter measures center frequency devia- 
tion on any number of transmitters, AM 
or FM, from 0.1 MC. to 175 MC. The accu- 
racy, determined by over 500 field tests, 
is conservatively guaranteed better than 
0.0025%, surpassing FCC requirements. 
Readily checked against WWV. $220.00 

Return coupon TODAY for complete literature. 

LAMPKIN LABORATORIES, INC. 

Instruments Div., Bradenton, Florida 

I'Iavo send u,e rn nplete technical literature 
onn dr.,.n. no,:rn iie n,npei .; L:unp- 

T: I,e 2i'5 Met.,r 

T9 tue -n lrnn nneter rtienn.nii. Meter 

Nit 

City 

J 
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FULL RANGE OF MIL -T-27 

TRIH SFOR] i ER5 
HERMETICALLY 
SEALED UNITS 
NYT hermetically sealed trans- 
formers are available in all stand- 

ard sizes to meet MIL -T-27 speci- 

fications, and especially designed 

constructions for a wide variety of 
military as well as civilian applica- 

tions. Designed and built to meet 

the most exacting specifications. 

Production facilities for quantity 
production of all sizes. 

the HORNET 
HORNET transformers, pioneered 
by NYT, are of open type construc- 
tion, utilizing Class H insulating 
materials. Approximately one- 
fourth the size and weight of com- 
parable Class A units. Filament 
and plate supply transformers and 
chokes. Units can be designed for 
ambients up to 190 deg. C., alti- 
tudes up to 60,000 feet; power 
ratings from 2VA to 5KVA. 

POWER, AUDIO, FILAMENT 
and PLATE TRANSFORMERS 
REACTORS FILTERS CHOKES 
TV RADIO ELECTRONICS 

Engineering and development facilities 

NEW YORK 
TRANSFORMER CO., INC. 

ALPHA, NEW JERSEY 

PRODUCTION TECHNIQUES (continued) 

of Sylvania Electric Products Inc. 
by placing a fiber cap over the en- 
tire end of the part after the lead 
is bent back. 

Stirring Chemicals 

Mixing a batch of aluminum oxide 
solution 

FRACTIONAL -HORSEPOWER motors 
insure thorough mixing of the 
aluminum -oxide solution for coat- 
ing heater wire in the Emporium, 
Pa. plant of Sylvania Electric Prod- 
ucts Inc. An ordinary Hamilton 
Beach malted -milk mixer is used 
for preliminary stirring when the 
chemical is prepared for use, and a 
small motor with two -blade fan is 
used to keep the solution agitated 
while wire passes through it in the 
Merkil Korff coating machine. 

Method of using motor to prevent set- 
tling of aluminum oxide solution in 
coating machine. Small two -blade fan 
is positioned off -center to keep solution 

moving around bowl 
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Advertisers: 

How about 

the 

NUCLEAR 

field? 

There are a good many adver- 
tisers using this ELECTRONICS 
who should also be advertising in 
NUCLEONICS. 

Particularly in instrumentation 
and laboratory equipment, there 
is a cross -over of use in the elec- 
tronic and in the nuclear field. 

But, there is very little cross- 
over in the subscriber lists of the 
two publications -a matter of a 
few percentage points. 

It is quite possible that you are 
doing an effective presentation of 
your products and abilities in this 
excellent issue, but are missing 
such presentation before one of 
the fastest growing fields in the 
country's history - the field of 
atomic energy. 

The sales representatives of 
ELECTRONICS are also the sales 
representatives of NUCLEONICS. 
They have much evidence pointing 
to the opportunities in this great 
NEW field. Ask them to show you 
what your potentials can be. 

NUCLEONICS 
AIlI. ABP 

A McGraw-Hill Publication 
330 West 42nd St. 

New York 36, N. Y. 

M ICO ENGRAVERS 

STARBOARD 
INDICATOR 

STAGE PREHEAT 

An accurate, inexpensive 
and portable machine for en- 

graving name plates and panels, 
forming small molds and dies, and pro- 

filing small parts. Geometrically correct for true three dimensional work. 
Accurately duplicates master copy in metals, plastics or wood. Rugged, 
sturdy construction. 

COMPARE THESE SUPERIOR FEATURES 
Engraves in 2 or in 3 dimensions. High speed, ball bearing spindle. 
Pantograph permits 4 reduction ratios. Chuck Ye" to take variety of small tools, 
Micrometer depth control graduated in burrs, mounted points as well as standard 
thousands of an inch. cutters. 

Send for Illustrated Catalog 

MICO INSTRUMENT COMPANY 
76E Trowbridge St. Cambridge, Mass. 

photograph it! 
A photo record is quicker, more accurate; 
and it may prove to be priceless. 

THE ADVANCED single-lens reflex design of the 35 -mm. 
PRAKTICA FX makes it easier for you to get expert 
photomicrographs, oscillographs, extreme close-ups, copy work, 
etc., in black and white or natural color. Use it for: 
Recording lab and field observations, quality control, 
inspections, photographing equipment in field, training 
personnel, etc. Excellent for the home photographer, too. 
From $99.50 to $199.50 (tax incl.). 
The Praktica Co., Inc., 
48 W. 29 St., N. Y. 1, N. Y. 

PRAKTICA 
FX 

35 -MM. SINGLE-LENS REFLEX CAMERA 

39 tested ideas 
Free for you! 

The Praktica Co., Inc. Dept. F-92 

48 West 29th Street, N. Y. 1, N. Y. 

Please send me a copy of "PHOTO- 
GRAPHY IN SCIENCE AND INDUSTRY." 

Name 

Position 

Company 

Address 

City Zone.. . State 
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NEW PRODUCTS 
Edited by WILLIAM P. O'BRIEN 

Recently Developed Test Instruments, New Materials and Com- 
ponents and Various Types of Power Supplies Are Included .. . 

Twenty-seven Trade Bulletins Reviewed Under Literature (p 368) 

Phase Meter 
ADVANCE ELECTRONICS Co., P. 0. 
Box 394, Passaic, N. J. Type 404 
phase meter is capable of giving 
direct accurate reading in degrees 
between two alternating voltages of 
any waveform, symmetrical or un- 
symmetrical, from 100 kc down to 
zero cps. It is based on a new cir- 
cuit known as Advancetron that 
permits the comparison of phase 
difference between two alternating 
voltages at the exact instants when 
their waveforms intersect with the 
x-axis. As a result, the input volt- 
ages can be rectangular, exponen- 
tial sawtooth, sinusoidal, or any 
symmetrical or unsymmetrical 
waveform. In addition, because only 
direct comparison between voltages 
takes place in the instrument, there 
is no limitation on the low end of 
the operating frequency. 

Micrometer Frequency Meter 
LAMPKIN LABORATORIES, INC., Bra- 
denton, Fla. The new type 105-B 

micrometer frequency meter meas- 
ures center -frequency deviation on 
any number of f -m or a -m transmit- 
ters, throughout a continuous range 
of frequencies, 0.1 mc to 175 mc. 
A stage of audio amplification and 
a function selector switch accom- 
plish: (1) greatly increased sensi- 
tivity when measuring the fre- 
quency of vhf transmitters; (2) 
higher output for feeding into vhf 
receivers, for alignment purposes; 
and (3) a strong headphone signal 
when calibrating against the in- 
ternal crystal standard, permitting 
settings to better than 1 part per 
million. 

Contact -Making Instrument 
WESTON ELECTRICAL INSTRUMENT 
CORP., 617 Frelinghuysen Ave., 
Newark 5, N. J. Model 1087 con- 
tact -making d -c instrument is of 
the new core magnet mechanism 
type. The contact circuit is elec- 
trically insulated from the moving 
coil circuit and is subjected to a 
dielectric test of 500 v a -c between 
these circuits, as well as between all 
circuits and the case. Contact rat- 
ing is 6 v, 0.030 ampere d -c nonin- 

OTHER DEPARTMENTS 

featured in this issue: 

Page 
Electrons At Work 162 

Production Techniques 262 

Plants and People 380 

New Books 392 

Backtalk 412 

ductive, maximum. The instrument 
serves the dual function of indica- 
tion and control when used in con- 
junction with auxiliary equipment 
such as small power relays or elec- 
tronic relay systems. Some of the 
suggested applications are : auto- 
matic testing of vacuum tubes; con- 
trol of voltage or current levels of 
standby battery systems or in elec- 
troplating processes; indication and 
control of speed ; or any one of the 
many functions that can be ex- 
pressed in terms of voltage or cur- 
rent. 

Transformer Cores 
WESTINGHOUSE ELECTRIC CORP., 401 
Liberty Ave., Pittsburgh 30, Pa. 
Hipersil cores being manufactured 
for use in specialty and electronic 
transformers are now ribbed for 
added strength. Slightly corrugated 
before being wound into cores, the 
grain oriented steel strip lies on 
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Send for the Second Edition 
of this Catalog which includes 

7 NEW TUBE TYPES 

there are more RAYTHEON SUBMINIATURES 

in world-wide use than all other makes combined 
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RELIABLE 
SUBMINIATURE TUBES 

backed by 

Thirteen Years of 
SUBMINIATURE TUBE DESIGN 
AND PRODUCTION EXPERIENCE 

Allmeeting 

military requirements 
for RELIABILITY 

based on field and 
production tests for 

SHOCK VIBRATION 

FATIGUE 5000 HOUR LIFE 

CENTRIFUGAL ACCELERATION 

HEATER CYCLE LIFE 

HIGH TEMPERATURE LIFE 

LEAD FATIGUE 

Usable in 
the UHF region 

Type Description 
Heater 

Volts Ma 
Plate 

Volts Ma 
Grid 

Volts 
Screen 

Volts Ma 
Amp. 
Factor 

Mut. 
Cond. 

CK5702WA RF Amplifier Pentode 6.3 200 120 7.5 Rk=200 ohms 120 2.5 - 5000 

CK5703WA High Frequency Triode 6.3 200 120 9.0 Rk=200 ohms - - 25 5000 

CK5744WA High Mu Triode 6.3 200 250 4.0 Rk=500 ohms - - 70 4000 

NEW 

CK5783WA Voltage Reference Operating voltage approximately 86 volts between 1.5 and 3.5 ma. 

CK5784WA RF Mixer Pentode 6.3 200 120 5.2 -2 120 3.5 - 3200 

NEW 

CK5787WA Voltage Regulator Operating voltage approximately 100 volts between 5 and 25 ma. 

NEW 

CK5829WA Dual Diode 6.3 150 Max. Peak Inverse 360 vo ts. Io=5.5 ma. per plate 

NEW 

CK6021 Medium Mu Dual Triode 6.3 300 100 6.5 Rk =150 ohms - - 35 5400 

NEW 

CK6110 Dual Diode 6.3 150 Max. Peak Inverse 460 volts. I0=4.4 ma. pe plate 

NEW 

CK6111 Medium Mu Dual Triode 6.3 300 100 8.5 Rk =220 ohms - - 20 5000 

NEW 

CK6112 High Mu Dual Triode 6.3 300 100 0.8 Rk=1500 ohms - - 70 1800 

CK6152 Low Mu Triode 6.3 200 200 12.5 Rk=680 ohms - - 15.8 4000 

Tr_ Note: All dual section tube ratings (except heater) are for each section. 

v4 

Write for Raytheon RELIABLE Sub- 
miniature Tubes Catalog E containing 

complete mechanical and electrical data 
on these tubes. 

RAYTHEON MANUFACTURING COMPANY RAYTHEON 

RAYTHEON MAKES ALL THESE: 
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PORTABLE D'ARSONVAL 

GALVAN OMET E R 

,: FOR MEASURING HEMOGLOBIN con- / of blood samples, the Fisher Sci- 

entific Co. of Pittsburgh uses a Model 
100 G -M Galvanometer in its popular 
Electro -He nometer (at left). What- 
ever your own particular instrument 
field, you can achieve this same self- 
contained portability, ruggedness and 
high sensi-ivity with G -M Galvanom- 
eters. Complete catalog on request. 

LABORATORIESINc. 
1 

In Canada: Coto, (Canada) Ltd., 
301 Windsor St., Halifax, N. S. 4336 NORTH KNOX AVE., CHICAGO 41 

WIRE FORMING 
SPECIALISTS 

Precision Parts to meet your 
Production and Engineering needs. 
From .002" dia. to .125" dia. Radio 
tube parts-Stampings-Drawings 
Modern facilities, high -production 
equipment. 

Metal Crystal Holder Parts 
Send sketch or print for quotation. 

PIX MANUFACTURING CO., Inc. 
24-B Bedford St., Newark 3, N. J. 

FOR QUALITY QUANTITY-QUICKLY 
SPECIFY 

TYPE BNC 
R.F. CONNECTORS 

CUIC UALITY 
UANTITY 

KLY 

DAM" 

UG-88/U 
UG-260/U 

UG-290/U 

--.- ._.-.-- 

DGf 

RADIO FREQUENCY 
CONNECTORS 

Dage specializes in the manufacture 
of the finest in Type BNC, Type N and 
special radio frequency connectors. 
Your requirements for radio frequency 
connectors will be met quickly and ef- 
ficiently by Dage. All Dage connectors 
are manufactured in strict accordance 
with military specifications. Write Dage 
today. i\ 

1 

DAGE ELECTRIC COMPANY, INC. 
62 North Second Street Beech Grove, Indiana 

You'll be proud to say 
"I'm a 

BOE.riir 
engineer!" 

FOR 35 years, Boeing engineers have 
pioneered outstanding designs for both 
civilian and military aircraft. During the 
last war, the B -17's and the B -29's dom- 
inated America's borñber fleets. Today 
the Air Force has an effective aerial team 
in the swift Boeing B-47 Stratojet me- 
dium and the new eight -jet B-52 Strato - 
fortress heavy bomber shown above. 

You'll be proud to work with the men 
who designed and produced these revo- 
lutionary, trail -blazing airplanes. You 
can join them on future work on these 
jet bombers - and on such challenging, 
long-range projects as nuclear -powered 
aircraft, guided missiles and other secret 
programs. 

There are openings at Boeing right 
now for experienced and junior engi- 
neers in all fields, for aircraft 

DESIGN DEVELOPMENT 
RESEARCH PRODUCTION 

TOOLING 

also for servo -mechanism and elec- 
tronics designers and analysts, and for 
physicists and mathematicians with 
advanced degrees. 

Work and live in the Pacific North- 
west in Seattle, or in the Midwest in 
Wichita. Boeing provides generous mov- 
ing and travel allowances, offers you 
special training and a salary that grows 
with you. 

You'll be proud when you say, "I'm a 
Boeing engineer!" 

Write today to address below or use coupon 

r 
JOHN C. SANDERS, Stall Engineer-Personnel 

Dept. H-9 

Boeing Airplane Company, Seattle 14, Wash. 

Engineering opportunities at Boeing inter- 
est me. Please send me further information. 

Name 

Address 

City and State 

L J 
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itself in a compact and tightly inte- 
grated mass. The additional me- 
chanical strength of the core 
afforded by the ribbed design main- 
tains more perfect C sections both 
when the core is cut apart for 
assembling with the windings and 
during transformer operation. This 
assures that the etched surfaces re- 
main in intimate contact resulting 
in a low -reluctance magnetic path 
and a low -loss butt joint. Cores of 
ribbed Hipersil have the same sizes 
and tolerances as superseded non - 
ribbed cores. 

Range Calibrator 
TEL-INSTRUMENT Co., ,50 Paterson 
Ave., East Rutherford, N. J., has 
available the new type 2010 range 
calibrator, specifically designed for 
production testing and calibrating 
of radar receivers. It offers : crys- 
tal -controlled pulse rates of 200 to 
2,000 pps, derived from a 327.80 kc 
marker crystal by the use of a 
binary divider system; Master - 
Slave operation permitting the use 
of a number of calibrators for 
multiposition test systems ; narrow 
and stable 500 -yard marker pulses ; 

and a completely regulated power 
supply for operation from 105 to 
125 v, 100 w 50-60 cycles. 

High -Temperature Resistors 
INSTRUMENT RESISTORS CO., Com- 
merce Ave., Union, N. J., offers a 

complete line of precision resistors 
specifically designed for extreme 
high temperature applications. 
They function with dependability 
and long life where ambient temper- 
atures in excess of 235 C are en- 
countered. They also feature a low - 
temperature coefficient resulting in 
nearly constant ohmic value over a 
wide range-from -55 to +125 C 

the total percentage change in re- 
sistance is under 0.2 percent. Maxi- 
mum resistances to 25,000 ohms and 
power ratings to 6 watts can be sup- 
plied. Standard tolerances are 1 

percent; special to 0.1 percent. The 
units are built to exceed MIL -R93 
specifications. 

Signal Generator 
POLARAD ELECTRONICS CORP., 100 
Metropolitan Ave., Brooklyn, N. Y. 
Model MSG -4 microwave signal 
generator covers the frequency 
range from 7,000 to 10,750 mc. It 
is a continuously variable, direct 
reading instrument, utilizing 
single -dial control and noncontact- 
ing shorts on the klystron cavity. 
High stability assures accurate 
measurement of frequency and 
amplitude. Internal pulse and fre- 
quency modulation are available as 
well as delayed and undelayed sync 
signals. 

H -V Power Supply 
SPELLMAN TELEVISION CO., INC., 
3029 Webster Ave., Bronx, N. Y., 
has introduced a high -voltage power 
supply unit that is especially popu- 
lar for laboratory work. Model 
LAB -30 is a continuously variable 
1 to 30 kv regulated d -c power sup- 
ply with regulations of 0.5 percent 
of 1 ma. Up to 2 ma may be drawn 

from 20 kv down. The 16 -tube unit 
is an r -f type consisting of a 
separate oscillator and buffer feed- 
ing the power oscillator into a 
doubler rectifier. Regulations are 
accomplished through feedback into 
a d -c amplifier plus simultaneous 
output control of the buffer. The 
unit is made in a rack model as well 
as a bench model. 

Coils 
FUGLE-MILLER LABORATORIES, Main 
St., Metuchen, N. J., has available 
coils for radio, f -m, tv and govern- 
ment applications to exact specifica- 
tions. Included are precision -built 
r -f, i -f and tuning coils, discrimina- 
tor transformers, choke coils, wire - 
wound resistors and solenoid coils. 
Windings can be universal, bank or 
universal progressive types. JAN 
specifications are featured. 

TV Picture Tube 
SYLVANIA ELECTRIC PRODUCTS INC., 
1740 Broadway, New York, N. Y., 
has developed a new 27 -in. rectang- 
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FULL DIMENSIONAL SOUND 
Lifts "HI-FI" to a new HIGH 

-thanks to the finest in modern sound recording methods and equipment 

"FULL DIMENSIONAL SOUND" is an apt descrip- 
tion of the tonal perspective that gives these 
fine records the true balance, depth and full 
tonal range of the original live performance. 

To achieve these outstanding results, Capi- 

tol's sound recording methods and equipment 
include all of the latest technical advances in the audio field. 

Recording materials - both discs and tape - must measure up to 

the highest professional standards in every respect. And Capitol - 
like leading phonograph record manufacturers the country over 

has found that Audiodiscs and Audiotape are the ideal com- 

bination for meeting these exacting requirements. 

Remember - Audiodiscs and Audiotape are made by audio 
engineers, for audio engineers. Their consistent uniform quality 

is the result of more than a decade of experience by the only 
company in America devoted solely to the manufacture of fine 

sound recording media - both discs and tape. 

AUDIO DEVICES, Inc. 
444 MADISON AVE., NEW YORK 22, N. Y. 

Export Dept.: 13 East 40th St., New York 16, N. Y, Cables "ARLAB" 

... including 

for the original sound 

411119. 

...and S CS 
for the master recording 
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FREQUENCY 

TELEMETERING 
HIGHEST accuracy 

ever attained 

WILL RECORD ML RDB TELEMETEFING BANDS 

WILL RECORD THE OUTPUT OF 4 RECEIVERS 

FOUR INDEPE y)EWT DATA TRACKS 
OVER-ALL PLAYBACK ERROR LESS TWIN 0.7%0N FINAL DATA 

COMPLETE SHOCK LMD VIBRATION 390TECTIOI1 

16 MINUTES RECOPO I NG TIME AT 5 IWCH TAPE SPED 

Complete Information 
on Regaest 

rEA walegetii.,74-ee 

RECORDERS 
AMPEX ELECTRIC CORPORATION Eadwood Czty Calif&rszia 

NEW PRODUCTS (continued) 

tube has neutral density gray -filter 
face plate to provide for glare re- 
duction. It is a magnetically focused 
and deflected tube for use with an 
ion trap, and is supplied without 
an external conductive coating. By 
using a deflection angle of 90 deg, 
the overall length of the tube is only 
221 in. The recommended operat- 
ing conditions include : anode - 
20,000 v; grid No. 2-300 v; ion 
trap field strength -45 gausses. 
Anode contact, base and base con- 
nections are conventional. 

c. 

Fundamental Oscillator 
POLYTECHNIC RESEARCH AND DE- 
VELOPMENT Co., 55 Johnson St., 
Brooklyn, N. Y. Type 907 funda- 
mental oscillator is continuously 
tunable over the frequency range 
of 35 to 900 mc. The unit features 
a tank circuit design that permits a 
30 to 1 tuning range with an output 
voltage of not less than 1 v across 
75 ohms at all frequencies. Other 
features include a video type blank- 
ing circuit which provides a true 
horizontal zero base Iine and pro- 
visions for the introduction of an 
external frequency marker. The r -f 
output power is coupled from the 
sweep generator by means of a 
waveguide beyond cut-off type at- 
tenuator. The attenuator permits 
continuous adjustment of the out- 
put voltage from 10 µv to 1 v at all 
frequencies. 

Delay Line Sections 
THE' DONALD M. MAY Co., 6055 
Lankershim Blvd., North Holly - 
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NEW PRODUCTS continued) 

wood, Calif., offers a new line of 
general purpose video and pulse de- 
lay line sections. The sections are 
of the lumped constant type con- 
structed in the shape of a folded T 
to minimize space required and 
facilitate cascading. Sections in 
characteristic impedances of 50, 75 
and 1,000 ohms are available in de- 
lays ranging from 0.001 N.sec to as 
much as 1.0 p.sec. Other impedances 
and delays are available on special 
order. The photograph shows a 
typical section with high -Q induct- 
ances wound of Formex insulated 
wire on polystyrene forms. 

Power Control Panel 
FEDERAL TELECOMMUNICATION LAB- 

ORATORIES, INC., Nutley, N. J. Model 
FTL-71A power control panel pro- 
vides facilities for the power con- 
trol of as many as eight tv rack 
cabinets. Intended primarily for 
master control applications, the 
equipment may also be used as a 
power control unit for studio con- 
soles. A total power -handling ca- 
pacity of 100 amperes at 117 volts 
a -c, 50-60 cycles, is provided. The 
master switch is a circuit breaker 
type, with a capacity of 100 
amperes. 

Vibrator Converter 
CORNELL-DUBILIER ELECTRIC CORP., 

Indianapolis, Ind. Model 3226 vi - 

AUTOMATIC CONTROL 

VENUS FLY TRAP 

... AND SIGMA SENSITIVE RELAYS 
Many control systems use relays to perform a switching function responding 
to electronically computed problem solutions. Sigma makes relays that will 
do a good job as slaves in such systems. 
A Sigma specialty, however, is the design of relays to perform an integral 
part of the computation. Here are some of the ways that Sigma Sensitive 
Relays may be used in such a manner. 

MEASUREMENT OF ONE VARIABLE 
Sigma Sensitive Relays can measure the fluctuations in system variables 
(when the variables can be converted into changing voltage or current) and 
initiate proper response. 

Example: In the control of boiler water salinity, Sigma Relays are used 
to measure changes in current flow between two electrodes. When 
salinity exceeds certain limits, the relay notes the resultant drop in 
electrical resistance and initiates corrective measures. 

COMPARISON OF TWO VARIABLES 
Sigma Sensitive Relays with two coils may be made to respond to the difference 
of two variables (expressed electrically), regardless of their magnitude. 

Example: In the control of aircraft cabin temperature, Sigma Relays 
receive signals from a number of different temperature pickups and 
compute the required heat delivery to provide stable and constant 
temperature. 

MODULATION - AMPLIFICATION 
Sigma Sensitive Relays can be used to convert an electrical variable into a 
variation in width of continuously transmitted pulses of high power level. 

Example: In servo systems a polarized relay is energized with a small 
AC signal and vibrates to close first one then another circuit. A separate 
DC signal controls closed -time ratio, thus total power ratio. A motor 
may thus be controlled as to speed and direction. 

If you have a problem where a "discriminating" relay would help, be sure 
to let us know about it. 

IGMA 
SIGMA INSTRUMENTS, INC. 

62 PEARL ST., SO. BRAINTREE, BOSTON 85, MASS. 
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60/Electronic Components 

GOAT lanced tube shield 

G1702.2 and clip G1770 

of GOAT engineering 
An exampleE SHIELD WITH 

-THE TUB 

BUILT-IN 
S P 

ACTION GRIP RING 
involving 

and 

like lances of this shield expand 

Particularly 
suited for high vibration 

situations 

four spring' efficiency 

uhf tubes, the sacrificing full shielding 

the tube without of stock miniature 
and 

with 
ONE of a wide variety 

This is only 
shields. for those long -run, 

standard 
pies 

is available 

A complete 
design service 

tough -spec custom jobs. 
clip s and other GOAT 

of tube shields' p 
E52. 

For a full description 
send for GOAT catalog 

electronic 
components, 

The Fred Goat Co., Inc. 
308 DEAN ST. BROOKLYN 17, N. Y. 

Pioneers in metal stamping 

Serving the electronics industry since 1926 

Established 1893 

IT'S 
YOUR 

LOGICAL 
CHOICE 

ILLUMINATED 
INSTRUMENTS 
EXCELLENT LIGHT DISTRIBUTION 
affords EASE IN READING, GLARE 
REDUCED to a minimum by retaining 
COMPACT DESIGN of front case exten- 
sion. 

REFLECTED LIGHT PRINCIPLE per- 
mits use of standard METAL DIALS 
eliminating translucent materials that 
discolor with age and use. 

BULB REPLACEMENT FACILI- 
TATED by removal of single lamp assem- 
bly. 

Two 3.8 volt STANDARD BULBS are 
used and connected in series. 

Cutaway views showing posi- 
tions and connections of lamp 
assembly. 

Available in all ranges 
38" and 44" rectangu- 
lar semi -flush models. 

Write Dept. F-92 for complete details. 

BURLINGTON INSTRUMENT COMPANY 
BURLINGTON, IOWA 

Advertisers: 

How about 

the 

NUCLEAR 

field? 

There are a good many adver- 
tisers using this ELECTRONICS 
who should also be advertising in 

NUCLEONICS. 

Particularly in instrumentation 
and laboratory equipment, there 
is a cross -over of use in the elec- 
tronic and in the nuclear field. 

But, there is very little cross- 
over in the subscriber lists of the 
two publications -a matter of a 
few percentage points. 

It is quite possible that you are 
doing an effective presentation of 
your products and abilities in this 
excellent issue, but are missing 
such presentation before one of 
the fastest growing fields in the 
country's history-the field of 
atomic energy. 

The sales representatives of 
ELECTRONICS are also the sales 
representatives of NUCLEONICS. 
They have much evidence pointing 
to the opportunities in this great 
NEW field. Ask them to show you 
what your potentials can be. 

NUCLEONICS 
ABC ABP 

A McGraw-Hill Publication 
330 West 42nd St. 
New York 36, N. Y. 
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NEW PRODUCTS (continued) 

brator converter was designed to 
operate from a reserve battery 
source of 130 v d -c to supply up to 
750 w of 115 v a -c 60 -cycle power 
to microwave relay stations during 
commercial power failures. It will 
deliver full power output within 50 
milliseconds of the time the power 
is applied. Use of the instrument 
permits the full cycle from com- 
mercial power to emergency power 
and back to commercial power when 
service is restored with no service 
interruption. 

R -F Coax Switch 
THOMPSON PRODUCTS, INC., 2196 
Clarkwood Road, Cleveland 3, Ohio, 
has developed model CA -26 motor - 
actuated r -f coax switch. It is act- 
uated by a 115-v 60 -cycle a -c motor 
and has been designed to meet 
ground military performance speci- 
fications. At frequencies to 10,750 
me it has a maximum vswr of 1.5 
and 0.2 db insertion loss ; at 3,000 
me crosstalk is in excess of 55 db; 
power handling capabilities are 100 
watts continuous c -w at 3,000 mc; 
actuation time is less than 1 second, 
with a minimum life of 50,000 
cycles. 

Band -Pass Filter 
KROHN-HITE INSTRUMENT Co., 580 
Massachusetts Ave., Cambridge 39, 

ELECTRON ICS - September, 1952 

ILLUSTRATING 

ONE REASON WHY 

ute 
*Apze 

WHEN IT'S A 

SANBORN 

Recording System. 

SANBORN records are inkless 
and permanent. They are produced by a heated stylus ribbon 

which melts the heat -responsive, plastic - 
coated surface of the recording paper (Sanborn Permapaper). 

The result is a clear, sharp tracing 
showing fine details of the 

phenomena being recorded. 
This is just one of many 

SANBORN advantages. 

Learn MORE about 
SANBORN in a new, 
interesting, and pertly 
illustrated 16 page 
booklet, "7 Advantages 
of Sanborn Recorders 
for Industrial Users." 
Send for your 
copy today. 

Please send me a copy of 
"7 Advantages of Sanborn Recorders for Industrial Users." 

NAME 

TITLE 

COMPANY 

ADDRESS 

E 

INDUSTRIAL DIVISION 
1---SANBORN CO . CAMBRIDGE 39, MASS. 
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NEW PRODUCTS (continued) Broad -band General-purpose 

ODFILTERETTE No. 1338 

The #1338 series of broad -band radio -interference filters simplifies 
design and production by giving you one standard size and shape for 
filters that meet a variety of service and installation requirements. 
Electrical ratings, attenuation characteristics, and terminal arrange- 
ments suit your needs. The chart below lists typical filters in this series; 
write us for specific recommendations. 

CAT. NO. VOLTS DC AMPERES FREQUENCY 
(Mc) 

ATTENUATION 
(a1..15 Mc) TERMINALS 

1338 50 1.5 0.15-400 65 db. Screw 

1338-1 50 2.0 0.15-400 65 db. Screw 

1338-2 400 2.0 0.15-400 45 db. Screw 

1338-3 50 2.0 0.15-400 65 db. Solder lug 

1338-4 50 1.5 0.15-400 65 db. Solder lug 

1338-5 50 2.0 0.15-400 70 db. Solder lug 

1338-5A 50 2.0 0.15-400 72 db. Solder lug 

1338-6 50 2.0 0.15-400 65 db. Shld. lead 

1338-7 50 1.0 0.15-400 65 db. Solder lug 

TOBE DEUTSCHMANN 
CORPORATION 

NORWOOD, MASSACHUSETTS 

Mass. Model 310-A is an adjustable 
band-pass filter with unity pass 
gain and 24 db per octave slopes 
outside the pass band. A peaking 
factor is used to reduce the attenu- 
ation at the cutoff frequencies. 
Both the high and low cutoff fre- 
quencies are independently adjust- 
able from 20 cps to 200 kc. This 
provides maximum flexibility of 
adjustment of both the band center 
frequency and the bandwidth. The 
unit is especially useful in the audio 
and ultrasonic frequency range for 
noise measurements, harmonic and 
frequency analysis, and for psycho - 
acoustics and electromedical re- 
search. The instrument measures 
12 in. x 7 in. X 8 in. overall. 

Ignitron 
NATIONAL ELECTRONICS INC., Ge- 
neva, Ill., has announced addition of 
a new class C ignitron to its line of 
industrial tubes. Designated as the 
NL -5552, it is a metal, water-cooled, 
mercury pool tube designed espe- 
cially for welder control and similar 
a -c control applications. Its rating 
is approximately equivalent to a 
600 -ampere magnetic contactor. 
The tube utilizes an all -copper cool- 
ing system that provides excep- 
tional cooling efficiency, permitting 
a 30 -percent saving in water. The 
mercury -pool cathode permits the 
tube to handle extremely high cur- 
rents on an intermittent basis. 

Wattmeter 
JOHN FLUKE ENGINEERING Co., 
P.O. Box 755, Springdale, Conn. 
Model 102 VAW meter is an elec- 
tronic low -power factor wattmeter 
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NEW PRODUCTS (continued) 

covering the frequency range of 20 

to 20,000 cps. Voltage ranges cover 
1.5 to 600 v, and current ranges 
cover 0.0015 to 30 amperes giving 
full scale watt ranges of 2.25 mw 
to 18 kw at the unity power factor 
setting, and 225 p.w to 1.8 kw at the 
10 -percent factor setting. Input im- 
pedance is one megohm and shunt 
drop is 45 mv. The meter is par- 
ticularly applicable to transformer 
and other magnetic circuit power 
measurements. 

Transmitter Receiver 
DELTRONIC Co., 9010 Bellanca Ave., 
Los Angeles 45, Calif., has available 
a complete sending and receiving 
radio station weighing only 7 lb. 
It is self contained and can be 
plugged in on an ordinary 110-v 
receptacle. Range covers up to 40 
miles. The CD 144 was designed 
to meet the urgent needs of civil 
defense but fits into many other 
uses of individuals and industry. 
It measures 6i in. X 6 in. X 9i in. 
and is equipped with a 19 -in. whip 
antenna. The unit contains com- 
plete line isolated power supply and 
vibrator, a built-in noise limiter, 
and crystal controlled transmitter 
using the newest miniature tubes. 
Its two -meter band is calibrated for 
143.8 to 148.1 mc. 

TV Oscilloscope 
TEKTRONIX, INC., P. 0. Box 831, 
Portland 7, Oregon. Type 524-D 
oscilloscope has been designed to 
meet the needs of tv broadcasters in 
adjusting and maintaining tv trans- 
mitters and studio equipment. A 
variable sweep delay circuit pro - 

PULSE 

PAC RS 
25 to 100 KV 

50 megawatts 

Design -7d far extremely low 

temper -awe rise when used 
in pulse - _(rming networks 
above 25,000 volts. Can pass 
2500 i_-npe,es at 0.0005 duty 
cycle. 

Catalog No. Mfd. Peak KV Body Dimensions lin.) 

RP49uo000', 
GPC-601672. ,,. 
RPC-402502... 
RPC-402202... 
APC-401672: . 
RPC-4026251.. 
KPC-357501 ... 
RPC-321252. . . 

.Used on secondary 

0.0006 
0.0167 
0.025 
0.022 
0.0167 

2x0.00625 
0.0075 
0.0125 

of pulse transformer 

90 5 x 8 x 9 
60 7 x 8 x 24 
40 6 x 7 x 24% 
40 6 x 7 x 24% 
40 5 x 6 x 24 
40 6 x 7 x 18 
35 5 x 7 x 8% 
32 5 x 6 x 9s/a 
to limit rise tame of current pulse. 

r 

N_ : 

/11111 NM mmotimOMIMINIMM«M 
Write for data sheet listing pulse capacitors 
and standard pulse forming networks. 

TOBE DEUTSCHMANN 
CORPORATION 

NORWOOD, MASSACHUSETTS 
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SERVOTHERM PRODUCTS 
BOLOMETER AN D 

PREAMPLIFIER 
Thermistor bolometers are FAST, sensi- 

tive INFRARED and HEAT detectors. Especially 

RUGGED for industrial, scientific, and military 
applications. PREAMPLIFIER provides NOISE - 

FREE initial amplification and mount. 

THERMISTOR 
POWER SUPPLY 

Provides voltages required by 
BOLOMETER bridge and PREAMPLI- 

FIER. Regulated and filtered permit- 
ting THEORETICAL NOISE LIMITS of 
amplification, while operating from 
60 CYCLE line. 

SERVO CORPORATION 
OF AMERICA 

NEW HYDE PARK, N.Y. DEPT. E-9 

GOVT. SPEC. HOOKUP WIRE win 
JAN -C-16 SRIR PLASTIC 

Solid Colors or Spiral Markings 

JAN -C-16 SRHV PLASTIC 
Solid Colors or Spiral Markings 

JAN -C-16 WL GLASS BRAID 

105° C. APP 

Colors 

MOPLASTIC 
Hookup Wire 

Multiconductor Rubber 
covered Cables 
Tinned & Bare Wire 
Magnet Wire 
Vinyl Extruded Tubing 
Shielded Wires 

Insulated Hardware 
Plugs, Jacks, Sockets 
Test Leads, Switches 
Insulators, Steatite- 
Ceramic 
Terminal Strips 
Insulated Hardware 

Write for Catalog 52-E 

Quality Products for the 
Electronics Industries 

Since 1923 

JAN -C-78 
Wires 

SRIR-SRHV 
Plastic 

Solid or Spiral 
Markings 

JAN -C-76 
Wires 

w L-Glass 
Braid 

Solid & Tracer 
Colors 

105° C. 
UL A per oved 

W ires 

M ulti - 
Conductor á 

'hielded Cable 
to meet 

Govt. Spec 
u71.4945 

Advertisers: 

How about 

the 

NUCLEAR 

field? 

There are a good many adver- 
tisers using this ELECTRONICS 
who should also be advertising in 
NUCLEONICS. 

Particularly in instrumentation 
and laboratory equipment, there 
is a cross -over of use in the elec- 
tronic and in the nuclear field. 

But, there is very little cross- 
over in the subscriber lists of the 
two publications -a matter of a 
few percentage points. 

It is quite possible that you are 
doing an effective presentation of 
your products and abilities in this 
excellent issue, but are missing 
such presentation before one of 
the fastest growing fields in the 
country's history - the field of 
atomic energy. 

The sales representatives of 
ELECTRONICS are also the sales 
representatives of NUCLEONICS. 
They have much evidence pointing 
to the opportunities in this great 
NEW field. Ask them to show you 
what your potentials can be. 

NUCLEONICS 
\Itl: ABP 

A McGraw-Hill Publication 
330 West 42nd St. 
New York 36, N. Y. 
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NEW PRODUCTS (continued) 

vides a zero to 25 millisecond delay. 
Delayed sweeps, triggered by any 
line sync pulse throughout the pic- 
ture, are available through the en- 
tire sweep range of 0.01 sec per cm 
to 0.1 N.sec per cm. Magnifications 
of three times and ten times are 
provided, permitting detailed ex- 
amination of sync and equalizing 
pulses. An internal time mark gen- 
erator modulates the trace bright- 
ness. More than 6 cm undistorted 
deflection is available on a flat faced 
crt. Accelerating potential is 4 kv. 

Embedded Selenium 
Rectifiers 
SARKES TARZIAN, INC., 415 N. Col- 
lege Ave., Bloomington, Ind., is cur- 
rently producing embedded sele- 
nium rectifiers. Available in many 
sizes, these rectifiers are designed 
for use in military equipments and 
will meet all specifications on en- 
vironmental conditions, shock, ac- 
celeration and high -altitude opera- 
tion. The typical unit illustrated 
will deliver the same d -c power as a 
hermetically sealed -can enclosed 
rectifier that weighs 1.8 lb and 
measures 7I in. X 41 in. X 41 in. 
It will deliver 40 v d -c at 1 ampere 
under continuous operating condi- 
tions. 

Welding Analyzer 
THE BRUSH DEVELOPMENT Co., 
3405 Perkins Ave., Cleveland 14, 

e 

SOLVE CORROSION PROBLEMS 
WITH 

E*fT[I/#Of4j'#ARPER 

t 

Specialists in a!1 

Non -Corrosive Metals 

Fastenings represent a vital part of any 
electronic equipment. And yet, fastenings 
represent an extremely small part of the 
cost. That's why so many electronic man- 
ufacturers demand the best fastenings pro- 
curable-Harper. 

Over 7,000 different Harper Fastenings 
are available from stock-bolts, nuts, 
screws, washers, lock washers, rivets-of 
brass, naval bronze, silicon bronze, Monel, 
stainless steel and aluminum. 

Harper offers electronic manufacturers 
these advantages: One source of supply, 
one order to write, one account to keep, 
one bill to pay. There is a Harper distribu- 
tor near you with stocks to fill your order. 
Harper engineers and metallurgists will 
gladly assist you in the solution of any fas- 
tening problem you may face. 

THE H. M. HARPER COMPANY 
8244 Lehigh Avenue, Morton Grove, Ill. 

Mail the coupon below for 
complete catalog of 
Harper Everlasting 
Fastenings. There is a 
Harper distributor near 
you with stocks to fill 
your requirements. EVERLASTING 

HARPER 
FASTENINGS 

The H. M. Harper Company 
8244 Lehigh Avenue 
Morton Grove, Illinois 
Please send the complete catalog of Harper Everlasting 
Fastenings. 

Name 

Position 

Company 

Address 

City Zone State 
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NEW PRODUCTS (continued) 

PROVEN DEPENDABLE QUALITY 

omp on en i8 

I 1/32" NEW PERMEABILITY 
TUNED CERAMIC COIL FORMS 

Small ceramic coil forms 
designed primarily for high 
frequency applications and 
conforming to government 
specifications. Coil form is Grade 
L4 ceramic (JAN 1-10); base is 

silver-plated brass; core is brass 
or iron. Supplied with two nylon 
rings to separate coils if more than 
one is wound on same form. Small 
holes in rings can be used to 
secure leads. 

TYPE CORE "A" DIM. "B" DIM. 
XR 80 BRASS 11/4" 1%," 

XR 81 IRON 11/4" 1 
74." 

XR 82 BRASS 13/4" 1v, 
XR 83 IRON 134" 1744,, 

XR 90 BRASS 11/4" '/a" 
XR 91 IRON 11/4" '/e" 
XR 92 BRASS 13/4" 

%" 

XR 93 IRON 13" Ye" 

PRECISION - 
WOUND 

R.F. CHOKES 
National makes a complete 

line of quality R.F. chokes to meet 

every electronic need. In addition, 
National's engineering staff and 

production facilities are capable of 
winding chokes to any set of 

specifications for commercial or 

military applications. Close 

tolerances guaranteed. Write for 
complete information or send 

specifications. 

Write for drawings 

NATIONAL COMPANY, Inc. 
w.MALOFN, MASSACHUSETTS 

Ohio. Model BL -213 direct -writing 
welding analyzer records single- 
phase and three-phase resistance 
welding machine variables. Weld- 
ing current and electrode force are 
measured and recorded simultane- 
ously and show the important 
squeeze, weld, hold and off time in- 
tervals. It also records the small 
180 -cps component present in the 
three-phase welding machine cur- 
rent when ignitron rectifiers are 
used. The entire unit consists of a 
dual -channel oscillograph, a d -c 
amplifier and a universal amplifier. 

UHF -VHF TV Receiver Tube 
SYLVANIA ELECTRIC PRODUCTS INC., 
Emporium, Pa. Type 6AN4 is 
a T-5,1 miniature triode designed 
for use as a grounded -grid r -f am- 
plifier or mixer in the uhf -vhf tv 
bands. It features high g,,. and 
mu, internal shielding between 
plate and cathode leads, and double 
plate and grid connections for re- 
duced lead inductance. In circuits 
designed for its use, a gain of 10 
db, 10 -mc bandwidth, and a noise 
figure of 15 db, can be obtained at 
900 mc. In combined service, the 
tube minimizes the necessity of a 
special low -noise, pre -i -f amplifier, 
thus simplifying the switching 
from uhf to vhf. 

Impulse Relay 
POTTER & BRUMFIELD, Princeton, 
Ind., offers a newly developed AP 
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NEW PRODUCTS (continued) 

impulse (ratchet -type) relay that 
features a unique construction with 
an automatic stop which prevents 
slippage or overtravel of ratchet, 
and insures positive, precise action 
on each impulse, regardless of speed 
of operation. It is capable of high- 
speed operation with a contact 
transfer time as short as 20 milli- 
seconds. Standard AP relays are 
available up to 230 v, either a -c or 
d -c and contact combinations up to 
4 -pole double throw. Contacts are 
-?; in. diameter fine silver, rated at 
5 amperes, 115 v. a -c noninductive 
load. The standard AP relay 
measures 211 in. wide x 4 in. long x 

23 in. high. 

Coil Transformers 
STANDARD TRANSFORMER CORP., 

3580 Elston Ave., Chicago, Ill., has 
announced two new line -to -voice coil 

transformers for 70.7 -volt line 
audio distribution systems. De- 

signed in accordance with RTMA 
specifications, the transformers, 
listed as part A-8102 and A-8103, 
are meant to operate into load im- 
pedances of 4, 8 or 16 ohms. The 
power taken from the line by each 
primary tap when the transformer 
is properly terminated in its rated 
load impedance shall fall in a series 
based on one watt and proceeding 
upward and downward in 3 -db 
steps. 

Gas Thyratron 
RADIO CORP. OF AMERICA, Harrison, 
N. J., has announced type 6012 gas 
thyratron designed especially for 
motor -control and low -power in- 
verter service in circuits operating 
at 60 cps. It is conservatively rated 
to withstand a maximum peak in- 
verse anode voltage of 1,300 IT, a 
maximum peak cathode current of 
5 amperes, and a maximum average 
cathode current of 0.5 ampere. Op- 
erating features include a negative - 
control characteristic that is essen- 
tially independent of the ambient 
temperature over the range from 
- 75 to + 90 C, low preconduction 
currents, low control -grid -to -anode 

ELECTRONICS-September, 1952 

Xdt.eid L 
© \ 

Frequency Shift 
Receiving Equipment 

the finest 
in 

automatic 

radio 

telegraphy 

hags 

Eel MBE ® 
--I 

-.814.. 0140114T 0411444.4104 414141. stfeetTII 1,144. 41.1 4WD 

0114.110 4114..4444 

These basic units may be 

combined in a wide variety of 

ways to serve any purpose. 

Shown here is one typical 

installation. 

14 rite for 
complete descriptive 

folder 

National Frequency Shift Receiving 

Equipment has been designed to 

incorporate all the latest advances 

in automatic radio telegraphy. It 

is used by the far-flung network of 

the Tropical Radio Telegraph 

Company, by agencies of this and 

other governments, and by shipping 

companies and news services. It is 

the finest, most dependable 
equipment yet designed for 

receiving radio signals and 

converting them into electrical 

impulses which in turn key 

automatic terminal equipment such 

as a teletype. 

FSR RECEIVER 

FSL LIMITER 

FSK KEYER 

NATIONAL COMPANY, Inc. 
M A L D E N, MASSACHUSETTS 

DEPT. EM -52 

345 

www.americanradiohistory.com



-z 

*' 
MON 

ELECTRONIC 
THERMOPLASTIC 
HOOK-UP WIRE 

There is no mistaking quality 

performance ... and PHALON 

hook-up wires are proving their 

quality in top performances 

coast -to -coast. 

Hook-up, lead or fixture wires ... 
whatever your requirement, 

there is a PHALON wire just 

made for the job! 

Get strong, tough, 

easy stripping 

with PHALON 

hook-up wires. 

Current% 

Favorite 

Conductor 

HALO PLASTICS CORPORATION 

CORNER OF COMMERCIAL STREET 

WORCESTER, MASS. 

Manufacturers of Thermoplastic Insulated 

Wire, Cables, Cord Sets and Tubing 

346 

RESEARCH DESIGN DEVELOPMENT PRODUCTION 

Televiso Corporation 
GENCRl orrocus AND PLANT 

7466 WEST IRVING PARK ROAD - CHICAGO 34. ILL. 

RAW DEVICES 

HIM -WAVE TECHNIQUE 

AUTOMATIC CONTROLS 

CMeürrxS 

4RVO.MECHANISMS 

RAO0 COMMUNICATION 

Grelo NAVIGATION 

a,uo MISSILES 

res CONTROL 

NIQVT INSTRUMSNTS 

NEWT CAMERAS 

MOJECTORS 

PRmTERS 

DVUCATING EQUIPMENT 

EiOWD CAMERAS 

INITRWLONFTne 

nRTRD.QOTICAL 
SCANNERS 

S ECTIS6RODICAL 

EoJIYMFNT 

aTRASONK GENERATORS 

NI-RwnERS 

n 5CTe -Ana-vNICAL 
MICR 

LABORATORY EQUIPMENT 

K LOTO INTEOFEREHCE 

IGOIRMENT 

RADIO IMpEERENCE 

MECIALISR 

VIPOGTIOS TESTING 

MARTINS 

To: Chief Engineer 

Subject. Radio Interference 

Gentlemen. 

The problem of Radio Interference reduction ie coming into greater 

prominence, with greater emphaeis being given in Military epecifi- 
cetions, and more stringent rules being enacted by the Federal 

Communications Commission. In the past, many manufacturers neglected 
to consider interference in the design of new equipment, end ea a 

result, few companies have adequate measuring equipment or personnel 

trained to use it. 

Televise has been a pioneer in the Interference Reduction field, and 
for some time has been performing research and acting as consultant 
to the United States Navy. Ne are one of only four companies in the 
United States - and the only one in the edddle-hest - authorised to 
make aooeptanee tests, end issue certificate. of compliance with 

Military specifications that are recognised by the Navy. 

Our facilities include Government approved measuring instrumente 
covering the range from 1L kc to 1000 me and a screen room 12' by 
1L' by 7P. The instruments ere corteble, end we can mks measure 
mente outside our plant when necessary. Our engineering staff has 
been trained by the Bureeu of Ships, U. S. Navy, at Annapolis, end 
has bed extensive experience in the measurement end reduction of 
Radio Interference. 

Whether you are a manufacturer, operator, or repairman of eleetronie 
or electro-necharicel equipment. Televiso cen solve your Radio 
Interference problems. 

For complete details, please contact the writer. 

Very truly yours, 

TELEVISO CORPORATION 

rick A. RamiUon 
FAR,LG Radio Interference Livielon 

SCOPE DOLLY 
Model 1 

Convenient Height and Viewing Angle 
Adjustable to Hold Portable Scopes 

Ball Bearing Swivel Rubber Tired Casters 
Lightweight Aluminum Construction 
Recommended by Laboratories Wherever Used 

$35.00 FOB LOUISVILLE, KY. 

Formerly manufactured by UNIQUE DEVICES 

Now manufactured and sold by 

TECHNICAL SERVICE CORPORATION 
3116 Michigan Drive Louisville 5, Kentucky 

SEALING 
DIPPING 
POTTING 

IMPREGNATING 

INSULATING 
FUNGUSPROOFING 

MOISTUREPROOFING 
HEAT CONDUCTING 

WAXES thiM gzw-iktiCOMPOUNDS 
Developed and produced for manufacturers of electronic components 
and other electrical units. 

Specifications and samples available on request. 
Information relative to your problem or application will enable us 
to make suggestions and recommendations. 

BIWAX CORPORATION 
3445 HOWARD STREET 

SKOKIE, ILLINOIS 

September, 1952 - ELECTRON ICS 

www.americanradiohistory.com



NEW PRODUCTS (continued) 

capacitance and low control -grid 
current. Maximum overall length 
is 41 in., and maximum diameter, 

,1* in. 

Power Circuit Analyzer 
INSTRUMENT LABORATORIES, 315 W. 
Walton St., Chicago 10, Ill. Model 
247 power circuit analyzer, with 
ranges of 150-300-600 volts, 5-25- 

125 amperes and 0.6 to 60 kw, is 

invaluable in locating unbalanced 
loads; overloaded, underloaded or 
defective motors; low power factor; 
and excessive circuit voltage drop. 
It may be used on single-phase 2 - 
and 3 -wire, three-phase 3 -wire, 
three-phase 4 -wire networks or two- 
phase systems. It has shielded 
meters and an adjustable follow-up 
pointer. 

Sealed Relays 
POLYTRON ENGINEERING, 6659 Be - 
lair Road, Baltimore 6, Md. The 
PE5A series relays are designed for 
applications where size and sensi- 
tivity are of major importance. 
These relays are hermetically sealed 
in a metal envelope which is 11íf in. 
long and l in. in diameter using a 
standard 7 -pin miniature plug-in 
base. It has an operating range 
from 6 to 150 v d -c or a -c; pull -in 
currents as low as 1 ma. Precious 

just off the press! 
WRITE FOR YOUR COPY NOW... 

SPECIAL PURPOSE MAGNETIC TAPE RECORDERS 

...described in detail in this new booklet 
published by the... 

Instrumentalion Division 
of the 

) Audio EA Vidco 
PR O IO U C T S C OR P OR A T ION 

730 Fifth Avenue New York 19, N. Y. 

Plaza 7-3091 

(use this coupon for convenience) 

AUDÌO & VIDEO PRODUCT S CORPORATION Dept. E.-9 

Instrumentation Division 
730 Fifth Avenue 
New York 19, New York 

Please send me a copy of your booklet 
"Tape Recording for Telemetering and Data Analysis" 

Name Title 

Company 

Address 
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1,44 stew S.S.WHITE 80X 
HIGH VOLTAGE RESISTOR 

2 Actual Size) 

4 watts 100 to 100,000 megohms 

Developed for use as potential 
dividers in high voltage electro- 
static generators, S.S.White 80X 
Resistors have many characteris- 
tics-particularly negative tem- 
perature and voltage coefficients 
-which make them suitable for 
other high voltage applications. 

They are constructed of a mix- 
ture of conducting material and 

binder made by a process which 
assures adequate mechanical 
strength and durability. This 
material is non -hygroscopic and, 
therefore, moisture - resistant. 
The resistors are also coated 
with General Electric Dri-film 
which further protects them 
against humidity and also sta- 
bilizes the resistors. 

WRITE FOR BULLETIN 4906 

It gives complete information on 
S.S.White resistors. A free copy 
and price list will be sent on 
request. Send for a copy. 

,;- rJ 
- 

e 

8; 
4 ; 

Ú 

VIM VIM421014466 11111111ovs*wwL onnseoa 
O511111L Mra.CO. Dept. R, IO East 4001 St. 

NEW YORK 16, N. Y. 

WESTERN DISTRICT OFFICE: Times Building, Long Beach, Calif. 

C4»Q!F 
ACUUM TUBE 
STAINERS 

These retainers are used to se- 
cure Vacuum Tubes and to resist 
side motion of Vacuum Tubes 
used in radio equipment which 
is subject to shock and vibra- 
tions. These retainers meet the 
requirement of all JAN specifi- 
cations. The insulated portion is 
made of a melamine base Fibre 
Glass Phenol which provides 300 
volts insulation to ground and 
withstands a temperature of 
350 F. The insulated plate can 
readily be fastened or released 
by hand. 

Available for envelope types T7, T8, MT8, 
T9, T12, ST12, T12ZDI, ST14, S14, ST16, 
T51/2, T61/2,MT-IC, ST19, T14, ST128CT-9. 

JAMES IPPOLITO 
401 CONCORD AVENUE, 

Manufacturers of 
Electronic Components 

& CO., INC. 
BRONX 54, N. Y. 

Advertisers: 

How about 

the 

NUCLEAR 

field? 

There are a good many adver- 
tisers using ELECTRONICS 
who should also be advertising in 
NUCLEONICS. 

Particularly in instrumentation 
and laboratory equipment, there 
is a cross -over of use in the elec- 
tronic and in the nuclear field. 

But, there is very little cross- 
over in the subscriber lists of the 
two publications -a matter of a 

few percentage points. 

It is quite possible that you are 
doing an effective presentation of 
your products and abilities in this 
excellent issue, but are missing 
such presentation before one of 
the fastest growing fields in the 
country's history - the field of 
atomic energy. 

The sales representatives of 
ELECTRONICS are also the sale, 
representatives of NUCLEONICS. 
They have much evidence pointing 
to the opportunities in this great 
NEW field. Ask them to show you 
what your potentials can be. 

NUCLEONICS 
ABC ABP 

A McGraw-Hill Publication 
330 West 42nd St. 

New York 36, N. Y. 
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NEW PRODUCTS tcontinued) 

metal contacts rated up to 5 

amperes inductive load are used. 
Numerous contact arrangements 
are available. It meets a wide 
variety of application requirements, 
including electronic control, count- 
ing and tube plate circuit loads. 

Half -Wave Vacuum Rectifier 
RADIO CORP. OF AMERICA, Harrison, 
N. J. Type 12AX4-GT is a half - 
wave vacuum rectifier of the heater - 
cathode type designed primarily for 
use as a damper tube in horizontal 
deflection circuits of tv receivers 
utilizing series -heater strings. De- 
signed with insulation between 
heater and cathode to withstand 
negative peak pulses between heater 
and cathode of as much as 4,000 v 
with a d -c component up to 900 v, 
the tube provides flexibility in 
choice of deflection circuits. 

Program Line Equalizer 
THE DAVEN Co., 191 Central Ave., 
Newark 4, N. J., announces the type 
286 program line equalizer consist- 
ing of a parallel network and cali- 
brated step -type series control, 
which is designed to improve the 
frequency response of communica- 
tions circuits. The parallel network 
is accurately tuned to the frequency 
of equalization. The calibrated at- 
tenuator connected in series with 
this network controls the degree of 
equalization. Four points of equal- 
ization, 5, 7.5, 10 and 12.5 kc, are 
readily available by selecting the 
proper terminals. The unit has 

ZEE 
THREADED 
I. F. CORE 

T T 
t . I 

1_._ L 

TOROID 

1111111111e 
N201111.1k r 

CUP CORE 

DUMBBELL 
CORE 

O 
IRON CORE 
COIL FORM 

o 
PLAIN CORE 

--(2e) BelgiffElf 

INSERT CORE 

TUNING CORE 

SLEEVE CORE 

"E" CORE 

111111114 

TV 
Deflection 
Yoke Cores 

as low as 

26¢ 
a pair 

.960* Optional Chamfer 

DYC 1 : 1.910 * and groove available 

DYC 2 : 1.914 .960* 4-- on this diameter 

DYC 3:2.054 
*Lengths vary upon individual requirements. 

You can now get high permeability 
floke-iron 

Th deftdeflec- 

tion 
yoke cores for only twenty -Six cents a pair.powdered 

yoke cores are the results of 
rcontinuing ntinui on yoke core 

metal engineering research. You getpowderedst 
iony metal 

odnd from combination 
entirely new development of 

molding techniques, 

flake iron powder. 

DEFLECTION 
YOKE CORE FEATURES 

High Permeability - offers highest temperature stability to 

the deflection yoke coil as it directs the flow of electrons 

towards the foce of the televsian tube. 

one of our d 

Design and Manufacture-select 
cores foryour needs. Theyrareflake- 

iron 

de- 

signed 

toctmen Y 
hest electronic and mechanical 

meet the highest 

standards of deflection yoke coils. lóu°"r mechanical needsd, 

deflection yoke cores cannot meet y 
that will. 

we will submit samples and designs 

ving the results of 

For mpre detailed Threaded 
Core information-Write for 
Samples, deckles and Spe 
cifie Costs. Dept. E 9525. 
Technical Data Booklet "En- 
aineered Radio Cores" No. 
E 952. 

B 

Cores Can Cost Less - daily we are 

our engineering efforts by offering 

permeability 
similar 

material testing 
similarlar samples ples for 

pro 
radio cores of higher 

your requirements for 

and specific costs. 

InPa 
9540-50 Tinley Avenue Oak Lawn, Illinois .r.. 
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Wire Butt Welders, Wire Cutting Machines and 500 other items, 
Eisler Engineers ors constantly developing New Eau pment. If 

us build them `or you. Write t) Charles Eisler who has served 

A0I0 TUBE 3L'_8 5TR .1ÇHM G tAÁCHINE 
2 PQ' liION EISLER -TYPE 

ELECTRONIC GLASS WORKING EQUIPMENT for RADIO, TELEVISION TUBES, 
INCANDESCENT LAMPS, GLASS LATHES for TELEVISION TUBE REPAIR 

We make Transformers, Spot and 
indispensable in your production. 
you prefer your own designs, let 
The Industry over 32 years. 

Machines for small Radio Tubes of all kinds; 
24 -Head Stem, 24 -Head Sealing and 24 -Head 
Exhaust Machines, Spot Welders, etc. 

t + 

I 

e WE MAKE MANY TYPES OF 
TRANSFORMERS FOR THE 
ELECTRONIC INDUSTRY 

EISLER ENGINEERING CO., Inc. Newark 33tN.SSo. J. 

AIR SPACED ARTICULATED 

R.F. CABLES 

THE LOWEST EVER 
CAPACITANCE OR 

ATTENUATION 
Ne on, specially oiyanedfohondie 

,,ddirci 
enquiries firm oversear s,an f %MMED/Af DEL/i'EAVIS FOR USA. 

ge!ledurdam- .Settiementóy your check 

Atasti Re9d. Trode Mor#. 

LOW IMPEDATTEN.ILOADG. " ATTELA db1OO Kis. OD, Typet. Ohuri Of100Mu 

A.1. 74 1.7 0.11 0.36 
A2 
A 34 

74 
73 

LOW 
CAPAC. 
Types 

CAPAC, 

/NV? 

1.3 
0.6 

0.24 
1.5 

IMPER.#dTTEN. 

fins. 00 

0.44 
0.88 

r 
09" 

TRANSRADIO LTD 
CONTRACTORS TO M.IN.COVERNMENT. 

138A CROMWELL ROAD. LONDON SW.7 ENCLAN 
C4BLf5,"7.47.4N.07.00 LONDON. 

C1 
PC I 
C11 
C2 

C 22 
C3 

C 33 
C44 

7.3 
10.2 
6.3 
6.3 
5.5 
5.4 
4.8 
4.1 

450 
132 
173 
171 
484 
197 
220 

2.5 
3.1 
3.2 

0.36 
0.36 
0.36 

2.15 0.44 
2.8 0.44 
1.9 0.64 
2.4 0.64 

NIGH POWER 
:LE XIB Li 

252 2.4 1.03 

VERY LOW 
CAPACITANCE 

VEE'DX 
Sectional Tower 

MOST ECONOMICAL FOR 

MICROWAVE FM TV 

COMMUNICATIONS RADAR 

Actual photograph of VEE-D-X 
Sectional Tower installation show- 
ing 152 MC ground -plane antenna 
suited for ground -to -plane, ship -to - 
shore, and mobile communications. 

THE LaPOINTEPLASCOMOLD CORP 
ROCKVILLE, CONNECTICUT 
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NEW PRODUCTS (continued) 

compact multichannel assemblies 
consisting of 1, 2, 3, or 4 equalizers 
and associated frequency selection 
switches mounted on a standard 51 
in. x 19 in. relay rack -type panel. 

Marker Beacon Receiver 
AIRCRAFT RADIO CORP., Boonton, 
N. J. Type R-20 marker beacon re- 
ceiver weighs 2.6 lb complete with 
shock mounting. It obtains its high 
voltage from one of the aircraft 
dynamotors capable of supplying 3 
ma at about 250 v d -c with no 
marker beacon signal to 11 ma for 
the duration of the marker signal. 
Capacitors and sensitive relays are 
sealed. Design and workmanship 
meet requirements for CAA type 
certification and all military opera- 
tional specifications. The receiver 
provides both aural and visual 
indication of 75 me signals. 

Low -Voltage Power Supply 
FEDERAL TELECOMMUNICATION LAB- 
ORATORIES, INC., Nutley, N. J. The 
FTL-86A low -voltage power supply 
is a versatile unit intended prima- 
rily for tv studio equipment, but 
also useful where a source of sev- 
eral different regulated voltages is 
required. It provides six d -c volt- 
ages, including regulated, double 
regulated, and bias supplies at a 
combined maximum current up to 
480 ma. Voltage sources are 435 v 
unregulated, 400 v unregulated, 250 
v regulated, 150 v regulated, -150 
v regulated, and an auxiliary nega- 
tive bias or current source of 0 to 
50 v. Source impedance in the posi- 
tive regulated sections is approxi- 

CAPACITY 
RANGES 

THAN EVER BEFORE 

NEW vacuum variable 
capacitors having ratios 
of capacitance change 

BETTER THAN 150:1 

Jennings newest capacitors offer 

still wider variations in capacity 

along with small physical size and 

high voltage and current ratings 

Maximum capacities as 
high as 2000 mmfd. 

Minimum capacities as 
low as 1 mmfd. 

JENNINGS UC -250 
50-250 mmfd., 20 KV 

RATIO OF 5:1 
JENNINGS UCSM 

3-500 mmfd., 15 KV 

RATIO OF 167:1 

- --. 
TYPICAL 

AIR VARIABLE 
80-350 mmtd., 

14KV 
RATIO OF 4.4:1 

WRITE US FOR INFORMATION, 

JENNINGS UCSL 

51/2-1000 mmfd., 5KV 

RATIO OF 182:1 

LITERATURE MAILED ON REQUEST 

JENNINGS. RADIO MANUFACTURING CO. 970 McLAUGHLIN AVE. P.O. BOX 1278 SAN JOSE 8, CAL. 
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THE Zeilaiee 
ELECTRONIC MEMORY 

ERA MAGNETIC DRUM 

STORAGE SYSTEMS 

for 
DIGITAL COMPUTERS 

AUTOMATIC PROCESS 
CONTROL SYSTEMS 

DATA -HANDLING 
SYSTEMS 

In the past, the rapid development of 
modern automatic information-process- 
ing systems has been handicapped by the 
high cost and marginal reliability of the 
associated high-speed information -stor- 
age equipment. 

Today, fully -engineered, operation- 
ally -proved ERA Magnetic Drum Stor- 
age Systems are available which provide 
the reliability, the large storage capacity, 
the economy in dollars and in space, and 
the high speed required for many appli- 
cations. 

Investigate the possibility of replacing 
storage relays, stepping switches, punched 
tape, or other bulky forms of storage 
with an ERA Magnetic Drum Storage 
System. ERA's experienced engineers 
will be pleased to assist you in the appli- 
cation of ERA Magnetic Drum Storage 
Equipment to your particular system re- 
quirements. 

Write today 
for 
descriptive 
brochure. 

tyyse,ezty:ff9 ;eneziel 
/NC. 

A Subsidiary of Iliertringfeft. 7itirnd 
Department E-3, 1902 West Minnehaha Avenue 

St. Paul 4, Minnesota 

Digital Computers.. Data -Handling Systems.. Magnetic 
Storage Systems..Instruments.. Analog Magnetic 

Recording Systems..Communications Equipment 

r___ 

Its control is anybody's job. But when it involves an 

intricate problem, the concern that may be depended upon 

to correctly solve it is the A. W. Haydon Company 

Thoroughly experienced timing engineers assure prompt, accurate 

solutions 

WRITE FOR CATALOG 

to the most difficult of proposed applications. 

ílß 
QMNAYDON 

COMPANY 
21` NORTH ELM STREET 
WATERBURY 20, CONNECTICUT 

Design and Manufacture of Electrical Timing Derides 

ELECTRIC INSTRUMENT & CONTROL HEADQUARTERS 

6 
FOR SPEED / 
Wire - Code RDL 

Teletype - NY 1-2906 

Phone - BArclay 7-4209 

Electro -Tech maintains one of the largest and most com- 
plete stocks in the country of electrical meters, instru- 
ments and industrial control equipment-representing 
over 250 top lines. 

Yes, our warehouse Is bulging with standard stocks of 

Counters Solenoids Toggle Switches 
Panel Meters Tachometers Shunts (Electrical) 
Transformers Thermometers Meggers 
Switchboard Meters Thermostats Solenoid Valves 
Micro Switches Rectifiers Pyrometers 
Photo Electric Equipment Rheostats Multimeters 
Relays Timers Oscilloscopes 

and Laboratory Standard Instruments 

In addition, we manufacture and stock Special Test Equip- 
ment Electric Heating Units Current Transformers 
Pyrometers Thermocouples Rectifiers. 

Our laboratory is available for re- 
pair work, resealing, recalibration 
and special calibration of your elec- 
trical and industrial instruments. 
Often months are saved by reseal- 
ing and calibrating stock instru- 
ments to your specifications. 

CONSULT US ABOUT YOUR REQUIREMENTS 
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NEW PRODUCTS (continued) 

mately 0.5 ohm. Ripple is less than 
2 my rms. 

Audio Amplifier 
THE RADIO CRAFTSMEN, INC., 4401 
N. Ravenswood Ave., Chicago 40, 
Ill. The circuit of the type 400 
high-fidelity audio amplifier fea- 
tures a direct -coupled, split -load tri- 
ode phase inverter driving push- 
pull 6V6 power output tubes. Use 
of 13h -db inverse feedback around 
the entire amplifier results in a 4 
to 1 output damping factor or an 
output internal impedance of 2 

ohms at the 8 -ohm tap. Power out- 
put is 10 watts -±- 1 db, 15 to 20,000 
cps. Total harmonic distortion is 
less than 1 percent at 10 watts out- 
put. Hum and noise level is 70 db 
below rated output. 

Industial Thyratron 
NATIONAL ELECTRONICS, INC., Ge- 
neva, Ill., has announced the NL - 
760 high -current industrial thyra- 
tron tube that carries 6.4 -ampere 
d -c and 77 -ampere peak ratings. It 
was designed for motor speed cone 
trol, welding control and regulated 
rectifier applications. The tube is 
gas and mercury filled for quick 
starting and constancy of char - 

demanded for 

"GTC" Transformers are used in the AU- 
TOMATIC PIN -SPOTTER because of their 

accepted ability to meet the most rigid speci- 
fications. If your application is most unusual 

or standard, we suggest you consider "GTC" - 
proven transformers where maximum perform- 

ance is essential. 

We welcome your inquiries. 

GENERAL TRANSFORMER COMPANY 
serving industry since 1928 

18240 Harwood Avenue, Homewood, Illinois 
(Suburb of Chicago) 
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MINIATURE SLIP RING ASSEMBLIES 
Commutators and other Electro -Mechanical Components 

PRECISION MADE TO YOUR OWN SPECIFICATIONS 

Our Swiss methods and techniques are geared to 
meet exacting requirements. We invite your inquiries. 

COLLECTRON CORPORATION 
216 EAST 45th STREET NEW YORK 17, N. Y. 

MUrray Hill 2-8473 

Just a Reminder! 
Now is the time to install Lewis heat- 

ing cable on those outside pipe lines 

that caused you trouble last winter. 

Nickel Chrome conductor with spe- 

cial insulation designed for 500 F 

operation. 

Write for details 

(,,,re THE__ LEWIS ENGINEERING CO. 

NAUGATUCK CONNECTICUT 

HEATING UNITS 

HEATING ELEMENT 

RESISTANCE 

LINE CORD 

THERMOCOUPLE WIRE 

ASBESTOS LEAD 

& FIXTURE WIRE 

INSULATED 

RESISTANCE WIRE 

FIBERGLAS 

INSULATED WIRE 

WIRE TO ANY 

SPECIFICATIONS 

Send your electronic control, commun'cations or appliance wir- 
ing specifications for a recommended solution by our engineers. 

FOR A TRIAL ORDER OR A CARLOAD consult 

Advertisers: 

How about 

the 

NUCLEAR 

field? 

There are a good many adver- 
tisers using this ELECTRONICS 
who should also be advertising in 
NUCLEONICS. 

Particularly in instrumentation 
and laboratory equipment, there 
is a cross -over of use in the elec- 
tronic and in the nuclear field. 

But, there is very little cross- 
over in the subscriber lists of the 
two publications -a matter of a 
few percentage points. 

It is quite possible that you are 
doing an effective presentation of 
your products and abilities in this 
excellent issue, but are missing 
such presentation before one of 
the fastest growing fields in the 
country's history-the field of 
atomic energy. 

The sales representatives of 
ELECTRONICS are also the sales 
representatives of NUCLEONICS. 
They have much evidence pointing 
to the opportunities in this great 
NEW field. Ask them to show you 
what your potentials can be. 

NUCLEONICS 
ABC il 

A McGraw-Hill Publication 
330 West 42nd St. 
New York 36, N. Y. 
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NEW PRODUCTS (continued) 

acteristics within wide temperature 
limits. Other rating details are: 
filament voltage, 2.5 v; filament 
current, 21 amperes; and peak in- 
verse voltage, 1,250 v. 

D -C Power Supply 
.JOHN FLUKE ENGINEERING Co., 
P. O. Box 755, Springdale, Conn. 
Model 301A precision d -c power 
supply has an output voltage ad- 
justable from 7.5 to 750 v at 0 to 
500 ma. Regulation from zero to 
full load is within 40 parts per 
million. Regulation against line 
voltage changes of ± 10 percent 
(105 to 130 NO is ± 20 parts per 
million. For any output voltage 
setting, stability is within 100 parts 
per million per day under usual con- 
ditions. Auxiliary negative voltages 
of 350 and 700 v d -c at 0.5 -percent 
regulation at 10 ma and, also, 6.3 v 

a -c et at 10 amperes are provided. 

Spring -Type Connector 
MINNESOTA MINING AND MFG. Co., 
900 Fauquier St., St. Paul 6, Minn., 
has introduced a new spring -type 
connector that can't shake loose and 
requires no tools, for making pig- 
tail splices in electrical wiring. 
Designated the "Scotchlok" brand 
electrical spring connector, it is 
said to provide a tight permanent 
splice for single or multistrand 
wires up to gage 10 in more than 
300 different combinations. The 
unique coil spring design allows the 
connector to expand while being ap- 
plied, but provides a shake -resist- 
ant, tension grip on the wires once 
the splice has been made. The 
small diameter of the connector 
adds but a fraction of an inch to 
the diameter of the wires, making 

JOHNSON 
Steatite and porcelain insulators with a long history of user satis- 
faction. Dense molding and glazing insure fracture resistance 
together with low moisture absorption. Extended creepage paths 
of most types provide maximum voltage breakdown compatible 
with compact design. With proportionately large mounting faces, 
all types will handle substantial lateral stress. Heavily nickel plated 
brass hardware suitable for exposed applications. 

-500 
-68 thru-504 

These listings are extracted from 
JOHNSON Catalogue 972-A9, an 
excellent source of diverse elec- 
tronic material. Write us today 
for your copy. 

'Height above panel. 

10-32 
74 jack 
10-32 
74 jack 
6.32 

10-32 
74 jack 
1/4-20 
76 jack 
1/4-20 
76 jack 
10.32 
74 jack 

6-32 
10-32 
1/4.20 
6-32 

STAND-OFF INSULATORS 
STEATITE 

Cat. No. 'Height Hardware 
135.20 1 9/16" 10.32 
135-201 1 9/16" 74 jack 
135.22 1" 8.32 
135.221 1" 74 jack 
135.24 3/e" 6-32 

PORCELAIN 
135.60 4t/2" 1/4-20 
135.62 2'/4" 1/4.20 

METAL BASE TYPES 
135.65 1?/e" 10.32 
135-651 13/s" 74 jack 
135-66 23/4" 1/4-20 
135-661 23/4" 76 jack 
135-67 4112" 1/4.20 
135.671 41/2" 76 jack 
135-68 2" 10-32 
135-68J 2" 74 jack 

STEATITE CONE INSULATORS 
135-500 3/s" 6-32 
135.501 1" 8.32 
135.502 11/2" 8.32 
135-503 2" 10-32 
135.504 3" 10-32 

THRU-PANEL INSULATORS 
STEATITE 

135-40 11/4" 
135.401 11/4" 
135.42 7/e" 
135.421 7/e" 
135-44 Sit" 

PORCELAIN 
135-45 13/8" 
135-451 13/s" 
135-46 23/4" 
135.461 23/4" 
135-47 41/2" 
135-471 4 1/2" 
135-48 2" 
135-481 2" 

LEAD-IN BUSHINGS 
STEATITE 

135-50 1/2" 
135.51 13/16" 
135-52 11/e" 
135-55 1/4" 

PORCELAIN 
135-53 13/4" 
135-54 4" - 

Mounting flanges not included. 
See 135-90 and 135-91 below. 

BOWL INSULATORS 
Electrical glass, 6 15/16" OD, 43/8" 
high. Fittings include 1/2" stud, nuts 
and washers, corona shields, mount- 
ing flanges and gaskets. 

SINGLE BOWL TWO BOWLS 
135-15-0 Bowl only 135.15.3 16" stud 
135-15-1 101/4" stud 135.15-7 24" stud 

MOUNTING FLANGES 
Cat. No. Cat. No. 
135-90 for bushing 135-91 for bushing 
No. 135-53 No. 135-54 

W A S E C A, MINNESOTA 
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JELLIFF RESISTANCE WIRES 

ARE VERY MUCH AT HOME IN A HOT SPOT 

ALLOY 

1000 

ALLOY C 

OHMS 
PER 
CMF 

1000 

675 

ALLOY 650 

ALLOY 45 294 

MAX. 
OPER. 
TEMP. 

FORMST USES 

500° F W -R Compact, stable precision Resistors 

1700° F W -R Appliances and Resistors 

2100° F W -R High -temp. Furnaces and Resistors 

930° F W -R Precision Applications 

t W-wire R-ribbon 

Whether the heat is literal (up to 2100F), or figura- 

tive in the sense that performance under difficult 

condition is a must, we have an alloy for almost 

any conceivable requirement. The above Table may 

suggest possible applications to your products. 

Complete Technical Data are available from De- 

partment 17. 

JELLIFF 
MANUFACTURING 
CORPORATION 

SOUTHPORT, CONN. 
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$29.50 
COMPLETE WITH 

SHIELDED 
LEADS 

SIMPLE 
and 

EFFICIENT 
for T.V. 

ALIGNMENT 

USE 

the 

U T DROSS 
-BAR 

GENERATOR 
TESTS VIDEO AMPLIFIER LINEARITY and 

PICTURE TUBE PERFORMANCE 

MODULATES YOUR T.V. SIGNAL GENERATOR 
FOR OVER-ALL TEST OF T.V. RECEIVER 

HERE'S WHY YOU'LL LIKE IT .. . 

Makes horizontal and vertical linearity,width,height and centering tests. 
Checks relative gain of video stages; isolates defects in video amplifier. 
Tests performance of kinescope directly. 
Checks overall image reproduction when used to modulate TV signal 

generator. 
Uses sync impulse of receiver to insure steady cross bar pattern. 
No removal of chassis necessary; special leads connect to tube pins. 

Send for free folder No. 33 - Ask your distrthutor about it. 

UNITED TECHNICAL LABORATORIES 
Engineers M O R R I S T f) W N, N. l. Manufacturers 

12 -channel 

Oscillograph Recorder 

for applications requiring an instru- 

ment of minimum size and weight 

DINVED 

Type 
A-500 

12 -channel 

63/4" x 9.13/16" x 12.1r4" 
33 lbs. 

The Heiland A-500 Portable Oscillo 
graph Recorder has been designed and. 

developed for recording strains, prei - 
sures, accelerations, temperatures, etc. 
under conditions requiring an instrument 
of minimum size, light weight and ex- 
treme versatility. Incorporated in the 
"500" are many features found only in 
much larger instruments ... simultaneous 
dewing and recording... four "quick 
change" paper speeds ...easy loading and 
operation... 

For complete information on the Heiland 
A-500 and the possible application of 
this instrument to your particular prob- 
lem, write or wire... 

The Heiland Research Corporation 
130 East Fifth Avenue, Denver 9, Colorado 

de t endable instruments 

DENVER 
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NEW PRODUCTS (continued) 

it valuable for joining wires in 
crowded junction boxes. 

Mobile Radio 
BENDIX RADIO DIVISION OF BENDIX 
AVIATION CORP., Baltimore 4, Md. 
The Command -Air series mobile 
communication equipment will 
operate in the vhf band and will be 
adaptable to all vhf mobile applica- 
tions. The series features crystal - 
controlled, dual -channel operation 
in the 152 to 174 band. Units can 
be supplied with transmitter output 
of 10, 25, 30 or 60 w. Fixed sta- 
tions of 250 w are also available. A 
new filter design provides for oper- 
ation on the present channel spacing 
of 60 kc but will also allow for easy 
conversion to any one of the new 
proposed channel bandwidths. 

Melting Pots 

WAAGE ELECTRIC, 1NC., Kenilworth, 
N. J., announces a new line of 
rectangular melting pots that are 
finding wide usage in plastic melt- 
ing, for dip coating and solder melt- 
ing for printed circuit development. 
These pots have thermostatic 
temperature controls and are avail- 
able in either cast iron or alumi- 
num, depending on the temperature 

ELECTRON ICS - September, 1952 

REPUBLIC 
Ag 7aeir 

IS SUPERIOR 
Not an y can you SEE the better quality of the edges of Republic 
capa:i'.r foil but you can FEEL the dif=erence. Try running your 
finger ightly over the edge of a Republic coil. It's smooth to the 

touch. That's because Republic foil has the cleanest edges, the 
straiçhtest cut. These clean cut edges result in superior windings 
and minimum breakage. Downtime and -ejects are reduced to an 
abso utb minimum. 

In add tion, non -returnable steel cores and sturdy individual boxes 
which protect coils of Republic Foil right Jp to the moment of use 

furnish fLrther economies. 

No na ter how you look at a coil of Republic Aluminum Foil, you'll 
recogr¢e that it's a superior product. 

Republ < capacitor foil is available in widths of 1 /4" and wider, 
and in gages from .00017" to .005". 

REPUBLIC FOIL & METAL MILLS 
INCORPORATED 

DA.NBURY CONNECTICUT 
209 W. Jackson Blvd., Chicago 6, Ill. 
666 Mission St., San Francisco 5, Cal. Branch Soles Offices: 
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12:01 Type 2004 Voltage Calibrator 

MAKES YOUR OSCILLOSCOPE 
AN ACCURATE 

VISUAL VOLTMETER ! 

MEASURES PEAK TO PEAK VOLTAGE MAGNITUDE OF COM- 
PLEX OR SINUSOIDAL WAVEFORM FROM 10 MILLIVOLTS 
TO 100 VOLTS WITHIN ±2%. 

DIRECT READING FRONT PANEL METER INDICATES LOCA- 
TION OF AC AXIS WITH RESPECT TO NEGATIVE VOLTAGE 
PEAK. ACCURACY ±3%. 

PROVIDES EXTERNALLY AVAILABLE SQUARE WAVE FOR 
CHECKING AND RECOMPENSATING SCOPE PROBE ATTEN- 
UATOR. 

ELIMINATES REPEATED DISCONNECTION OF CALIBRATOR 
LEADS BY USE OF FRONT PANEL SWITCHES. 

SPECIFICATIONS 
Voltage Ranges: 100, 30, 10, 3, 
1, 0.3, 0.1, 0.03, 0.01 volts peak - 
to -peak full scale. 

Duty Cycle Range: 5% to 95%, 
direct reading. 

Accuracy: Voltage -± 2% of 
full scale. Duty cycle - ±3%. 
Calibrator Frequency: Approxi- 
mately 1 KC. 

TIC] 

Input capacity: The internal wir- 
ing of the calibrator will add 
approximately 20 mmf to the 
signal lead. 

Power Source: 105 - 125 volts 
AC, 60 cps, 65 watts. 

Size: 101/2" H x 7" W x 8" D. 

Price: $165. F.O.B. Plant. 

WRITE FOR BULLETIN C852 TODAY! 

Manufacturers of a complete line of TV and Radar Test Equipment 

TQJ-fnstrunient Co.lrrc. 
50 PATERSON AVENUE EAST RUTHERFORD, N. J. 

NEW PRODUCTS (continued) 

range. Sizes run from 4 x 4 to 
12 x 24 in. for operation at 110 
or 220 v, a -c. 

Slip -On Ion Trap 
HEPPNER MFG. CO., Round Lake, Ill., 
has announced a slip-on ion trap of 
simplified construction that fully 
utilizes the maximum efficiency of 
the Alnico permanent magnet. In- 
stallation time of the model T-312 
ion trap is 2 or 3 seconds. The 
smooth metal -to -glass contact per- 
mits easy adjustment. Weighing 
only 3/5 oz, the trap cannot harm 
the tube's neck. Gauss readings 
range from 25 to 60. 

H -V Rectifier 
TAYLOR TUBES, INC., 2312-18 W. 
Wabansia Ave., Chicago 47, Ill. 
Type 8013-A high -voltage rectifier 
tube is rated at 40 kv peak inverse 
or forward in air, 55 kv peak in oil, 
with an average current of 20 ma 
continuous in air and 30 ma con- 
tinuous in oil, with an instantane- 
ous peak current capacity of 450 
ma. Of Nonex glass 'construction, 
the tube has a standard four -prong 
base and special oil -resistant sili- 
cone basing compound for oil -im - 
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VELD 

VIC R 
Th - rmist 

BEADS 

DISCS 

RODS 

WASHERS 

CHECK 
THESE 

IMPORTANT 
POINTS 

Full line of standard ther- 
mistors available from stock 
Special thermistors engi- 
neered to customers' require- 
ments 
We make all Western Elec- 
tric type thermistors 
Our thermistors have excep- 
tionally high temperature 
coefficient and stability 
Technical assistance in your 
design and engineering prob- 
lems 

A Few Common Uses: 
Time delay Gas analysis 

Volume limiting Surge 
protection Vacuum manom- 
etry Flow measurement 
Temperature control Tem- 
perature measurement Ra- 
dar power measurement 

Temperature compensation 
Oscillator stabilization and 

a host of new applications being 
developed every day. 

Send for free literature. 

icforv 
ENGINEERING CORPORATIO 

Springfield Road 

Telephone: UNionville 2-7150 

ipgdhl 
MEASURE CONVERSION LOSS AND 

NOISE TEMPERATURE OF 
SILICON MIXER CRYSTALS 

This portable self-contained instrument will 
indicate directly the conversion loss of all 
mixer crystals intended for use at or below 
10,000 Mc. Above 10,000 Mc the readings 
are relative (crystals may be selected in the 
order of their quality). The instrument also in- 
dicates 30 Mc noise temperature. Conversion 
loss mean deviation 1/2 db; noise tempera- 
ture mean deviation 1/º. 

PRODUCTION TESTING 

INCOMING INSPECTION 

FIELD TESTING 

Order AIL Type 390 $95.00 net 
FOB Mineola, N. Y. 

160 OLD COUNTRY ROAD, 

PAT 
APP 
FOP 

**0 
A "A. ete 

44. 

MAGNET, RESISTANCE 
and ALLOY WIRE 

Small space factor 

Unaffected by chemicals 
or corrosive atmosphere 

Capable of withstanding 
2500 centigrade 

Enireekerienenkakk& 

High dielectric 

Excellent flexibility and 
abrasion resistance 

Sizes: I0 through 50 

Send for NEW Warren Wire Specification 1001 

WARREN WIRE CO. 
POWNAL VERMONT 
Producers of Nylon, Plain Enamel and 
Served Magnet Wire, Tinned and Bare 
Copper Wire. 

'Du Pont trademark for Polytetrafluoroethylene Enamel 
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3 
CLEAN-CUT 

ADVANTAGES 

Extreme Uniformity 

2 Superior Staking Qualities 
...ends will roll without splitting 

3 Better for Molded Parts 
...closed end keeps compound out 

If you use pins for vacuum tubes, 
adapters, fluorescent lamps, plugs, or 
electrical equipment of any kind, the 
chances are you'll save time, money and 
rejections by using these super -smooth, 
seamless, patented Radio Pins. They are 
available in a wide variety of styles and 
sizes, with staking end either closed or 
open. For a quotation, simply send a 
sketch, sample or description and state 
the quantity and finish you need. 

SHEET METAL STAMPINGS? 

In addition to Radio Pins, we produce 
large quantities of top caps, base shells 
and adapter shells for vacuum tubes; 
also a wide variety of other metal prod- 
ucts, including deep -drawn shells and 
cups, blanks and stampings, ferrules, 
grommets, washers, vents, fasteners- 
and, for almost every manufacturing 
requirement, the world's largest assort- 
ment of eyelets. 

We invite your inquiry to the Water- 
bury Brass Goods Branch of The 
American Brass Company, Waterbury 
20, Connecticut. 49407 

lj 

UL'1 

FOR QUALITY BRASS GQODS_ ANACONDA 

NEW PRODUCTS (continued) 

mersed operation. The 2.5-v fila- 
ment is thoriated tungsten and 
operates at 5 amperes. If operated 
within ratings the tube has a life 
expectancy of over 5,000 hr. Physi- 
cal dimensions are 6 in. in length 
and 2 in. in diameter. 

A -C Regulator 
AVION INSTRUMENT CORP., 299 
State Highway No. 17, Paramus, 
N. J. Model 116 precision a -c volt- 
age regulator is suitable for con- 
trolling voltage to analog comput- 
ing setups and servo systems. It 
regulates line voltage to 0.01 per- 
cent and has a transient time con- 
stant of less than 0.01 second, meet- 
ing present needs for more rapid 
response to load changes. The unit 
may be used on either 60 -cycle or 
400 -cycle lines. Power handling 
capacity is 100 volt amperes. 
Measuring 14 in. x 9; in. x 6 in., 
the regulator is of convenient size 
for general laboratory use. 

Coax Relay 
F. A. SCHERMA MFG. CO., INC. 424 
Broome St., New York 13, N. Y. A 
unique design permits the making 
of a coaxial relay with minimum 
size and cost. Economy is effected 
by eliminating cable fittings and by 
minimizing wiring labor. The relay 
was originally designed for mobile 
radio service and is small, light and 
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Advertisers: 

How about 

the 

NUCLEAR 

field? 

There are a good many adver- 
tisers using 'ELECTRONICS 
who should also be advertising in 

NUCLEONICS. 

Particularly in instrumentation 
and laboratory equipment, there 
is a cross -over of use in the elec- 
tronic and in the nuclear field. 

But, there is very little cross- 
over in the subscriber lists of the 
two publications-a matter of a 

few percentage points. 

It is quite possible that you are 
doing an effective presentation of 
your products and abilities in this 
excellent issue, but are missing 
such presentation before one of 
the fastest growing fields in the 
country's history - the field of 
atomic energy. 

The sales representatives of 
ELECTRONICS are also the sales 
representatives of NUCLEONICS. 
They have much evidence pointing 
to the opportunities in this great 
NEW field. Ask them to show you 
what your potentials can be. 

NUCLEONICS 
ABC ASP 

A McGraw-Hill Publication 
330 West 42nd St. 
New York 36, N. Y. 

100 

have 
GREATER INSULATION 

INCREASED MOISTURE -RESISTANCE 
BETTER HEAT DISSIPATION 

11 
Also, conscientious testing of all materials with modern laboratory 
methods makes Precision Coil Bobbins 15 to 20% stronger-yet 
lighter in weight. Still another important feature is the greatly 
increased coil winding space of Precision Bobbins. 

Send specs. Flanges with leads, slots, holes or plain-all types furnished 
for sample , flat, recessed or embossed to fit any mounting. Tube ends 
and request swaged to lock flanges. Any size, any shape available-round, 
Mew Arbor 
List of over 1500, square, rectangular-in dielectric Kraft, Fish Paper, Cellulose 
sizes. Acetate or combinations. 

PRECISION PAPER TUBE CO. 
2041 W. Charleston St., 

Chicago 47, III. 

Plont No. Two, 70 Chapel St., Hartford, Cono. 

Also Mfrs. of PRECISION PAPER TUBES 

pAtr_r:r PCNCIN' 

Socket -Turrets for most 

tube types will carry 
o wide variety of cir- 
cuit elements. 

PlugIns of many sizes 
with sockets and plugs 
as desired provide 
great flexibility in 
circuitry 

UNIQUE 
Unitize those tricky circuits for 
quick change or repair, com- 
pactness, top performance, 
ease and economy of fabrica- 
tion. Hundreds of experiment- 
ers and designers have found 
the answer they have been 
looking for in the Socket -Tur- 
ret Method of construction. 
New and improved models 
for the most exacting appli- 
cations are now available. 
Let us tell you more about 
them. Send for catalog. 

REPRESENTATiVES 
B. B- Taylor Co., 150 Broadway_ N.Y. City 
Anderson Sales, 172 State St., Boston 
R. J. Magnuson, 2323 W. Dc on,Chicag.; 
D. H. RossCo., 1355 Market, San Francisco 

Vector Electronic Co. 
3352 SAN FERNANDO RD., LOS ANGELES 65 
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NEW PRODUCTS (continued) 

S.S.WHITE 

REMOTE CONTROL 

FLEXIBLE SHAFT 

Shortcut to better remote control 
-S.S.WHITE FLEXIBLE SHAFTS 

THE 

S.S.White flexible shafts are the quick, easy and economical 
way to provide your equipment with smooth, sensitive control. 
By using these built -for -the -purpose mechanical elements to 
couple variable elements to their control knobs, you'll be able 
to meet every space, wiring, servicing and assembly require- 
ment with ease. The shafts will operate around turns and can 
easily be run over, under, or around circuit components. Their 
special tension -wound construction gives them the sensitivity 
needed for practically any remote control application. Shafts 
can be supplied in any length you specify, ready for immediate 
coupling to the elements and their controls. 

Our engineers are ready to cooperate with you in working out 
details of any application. Call them in today-their advice and 
assistance entails no obligation. 

WRITE FOR THIS 256 -PAGE HANDBOOK .. . 

It contains full facts and data on flexible shaft selection 
and application. Copy mailed free if you request it on 
your letterhead. No sales follow-up will be made. Ade 
DENTAL MFG. CO. 

INDUSTRIAL DIVISION 
Dept. E, 10 East 40th St. 

NEW YORK 16. N. X., 

Western District Office Times Building, Long Beach, California 

rugged. The heart of the relay is 
an iron tube that acts as both the 
magnetic core and the outer coaxial 
conductor (a nonmagnetic plating 
carries the r -f current) . The relay 
can be furnished for operation from 
any d -c voltage, and can be operated 
from a -c through a small rectifier. 

r 
Tiny R -F Chokes 
CONDOR RADIO MFG. CO., 116 N. 
Montezuma St., Prescott, Arizona, 
has announced a regular production 
line of tiny r -f chokes that range in 
inductance from 0.25 to 100 micro - 
henrys, They are plainly marked 
and insulated for 500 volts. 

Pulse Transformer 
BERKSHIRE LABORATORIES, 506 Bea- 
ver Pond Road, Lincoln, Mass. Type 
PT -1 Labtrans pulse transformer 
was designed for use in the micro- 
second and fractional microsecond 
ranges. It is compact and con- 
venient to use, being built in an 
octal tube base. Its windings com- 
prise six sections, of which two 
pairs are connected in series and 
the other two sections are indi - 
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New, lightweight iron offers these features for 
production -line soldering in electronic and com- 
munication industries: 

Thin shank gets tip int places a regular 
iron can't reach 
Lighter weight iron lowers operator fatigue 
Ironclad tip needs little maintenance 

FREE BULLETIN gives you complete information. 
Write for CED -1583 to Sect. 720-85, General 
Electric Co., Schenectady 5, N. Y. 

Type 506 %ibúúa.tccze eaatúsuaude.ry `j/aziaee Deea.ry 4úse 
This unite conic 

inslytruments 
suitable for incorpora- 

tion in electronic instruments where continu- 
ously variable time delay is needed. By means 
of a novel mathematical method developed ex - 

0.25 MS TEST PULSE clusively by our engineering staff, the amount 
of equalization in this line was made exactly 
equal to its correct optimum value. As a re - 
suit, the transmission characteristics are far 
superior than those of any other commercially 

ar TER o.2 Als DELAY available delay line of distributed-or lumped - 
parameter type. 

SPECIFICATIONS 
TIME DELAY: Continuously variable from 0 to 0.225 microsecond. 
RISE TIME: 0.0002 ,/t microsecond, where t is the amount of delay in millimicrosecond. 
CHARACTERISTIC IMPEDANCE: 190 ohms nominal. 
ATTENUATION: The attenuation in db per 100 millimicrosecond delay is: essentially zero 

below 10 mc, 0.5 at 15 mc, 1 at 20 mc. and 1.8 at 30 mc. 
SIZE: I" deep, 4" long, 4" high. WEIGHT: 14 ounces. 

ADVANCE ELECTRONICS CO., P. 0. Box 394, Passaic, New Jersey 

FS 
MICROMETERnnn/ 

HEAD 
got txe C.iecttonic9 Jnáu9tty 

ENGINEERS USING FS MICROMETER HEADS FOR VARIOUS APPLICATIONS FIND THE TEMPERATURE COMPENSA 

TION CONSTRUCTION AND AUTOMATIC COMPENSATION FOR WEAR OF SPINDLE AND NUT THREAD CONTRIBUTING 

FACTORS TO THE INSTRUMENT'S PRECISE ACCURACY ... A DEGREE OF ACCURACY IN READING, HITHERTO 

UNATTAINABLE IN ANY MICROMETER HEAD. SEND TODAY FOR YOUR COPY OF THE NEW DESCRIPTIVE BULLETIN. 

FREQUENCY STANDARDS 
P. 0. BOX 66, EATONTOWN, N. 1. TE{EPHONE ASBURY PARK 1-1018 

CLIMATE -PROOF PACKAGING 

Here's o quick 
solution to 

)\ 
CARGO PACKERS 
CLIMATE -PROOF 

PACKAGING 
Meets all Specifications for 
Signal Corps, Navy and Air 
Force Shipments of Elec- 
tronic Equipment with 
Facilities that include- 

SPECIAL PACKAGING 
EQUIPMENT 

EXPERTS IN MILITARY 
SPECIFICATIONS 

ECONOMICAL ASSEMBLY 
LINE METHODS 

FULL COMPLIANCE IN 
EVERY DETAIL 

COMPETENT CONSULTING 
SERVICE 

NEW ILLUSTRATED 
BROCHURE explains in de- 
tail how Cargo Packers can 
economically handle all de- 
tails of your military pack- 
aging problems. You save 
valuable plant space, costly 
equipment and the need for 
experienced specification 
packaging experts. Find out 
now, how Cargo Packers pro- 
duction line methods save 
you time, money, endless de- 
tail work, and costly errors. 
Request your copy, now! 

CARGO PACKERS 
INCORPORATED 

73 RUTLEDGE STREET 

BROOKLYN 11, NEW YORK 

EXPERTS IN 

CLIMATE -PROOF PACKAGING 

ELECTRON ICS - September, 1952 363 

www.americanradiohistory.com



NEW PRODUCTS ;continued) 

7 good reasons For specifying 

MEPCO Precision Resistors 

o 

© 

© 

o 
o 

Crossover wire insulated from each winding by 2000v. 
insulation (patented). 

Special metal molded connecting feature, which bonds end 
of winding and terminal in a non -corrosive and mechanically 
secure manner-no solder or flux used. 

Reversed and balanced PI -windings for low inductance, with 
use of only the finest resistance allays. 

Impregnated with approved fungus, moisture and salt water- 
proofing compounds. 

JAN approved non-hydroscopic steatite bobbin, specially 
treated prior to winding in order to provide additional pro- 
tection for fine enameled wire. 

Protective fungi resistant acetate label. 

Rigid hot solder coated brass terminals for easüer soldering. 

MEPCO, INC., 
M O R R I S T O W N , NEW J E R'S EY 

vidually connected to base pins. It 
is useful in blocking oscillators and 
other pulse circuits. 

VTVM 
MILLIVAC INSTRUMENT CORP., 444 
Second St., Schenectady 6, N. Y. 
The MV -22A vtvm for a -c is a 
further development of the MV -12A 
meter recently announced. The 
older instrument has a frequency 
range of 20 cycles to 250 kc. The 
new meter has been extended to 6 

mc. It has a six -stage amplifier 
with a novel a -c regulated power 
supply. The instrument measures 
voltages between 70 µv and 1,000 
volts. 

Solder Pot 
DEE ELECTRIC CO., 1101 N. Paulina 
St., Chicago 22, Ill., has announced 
the model 85 solder pot for dip sold- 
ering large assemblies and printed - 
circuit units. It features high 
efficiency and long life ceramic em- 
bedded elements with adjustable 
thermostatic control of tempera- 
ture. Inside dimensions of the pot 
are 12 in. long by 6 in. wide by 2i 
in. deep. The unit is for 110 v a -c 
and is rated at 900 w. Temperature 
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Measurements 

Corporation 

MODEL 

CRYSTAL CALIBRATOR 
For The Frequency Calibration 

Of Equipment In The Range Of 

250 Kc. to 1000 Mc. 
(To within .25 Mc.) 

Frequency Accuracy: ±0.002 % 

The Model 111 provides a test 

signal of crystal -controlled frequency 
and has a self-contained detector of 
2 microwatts sensitivity. 

For calibration and frequency check- 
ing of signal generators, transmitters, 
receivers, grid -dip meters, etc. 

MEASUREMENTS 
CORPORATION 

BOONTON NEW JERSEY 

Check the 
performance 
of this 

HERMETICALLY SEALED 

TERMINAL- 
Kel-F molded 

/ b y 
BRILHART 

See why over 1,000,000 

are now in use by the 

biggest names in industry! / 
2000 volts, RMS-Corona Free 

Flashover ... 7500 volts RMS Min. 

Insulation Resistance ... 1,000,000 

Megohms 

60 Cycle test ... 5000 volts (RMS) 

Current rating ... 15 Amperes 

Air, helium, oil pressure tests ... 
20 Ibs per sq. inch 

Temp... -100°C. te +150° C. cont. 

Custom problem? Write today! 

'PAT. PENDING. 

BRILHART RESEARCH 
CORPOR A TION 
MINEOLA, L. I., N. Y. 

IF THE WIRING FAILS 

SO DOES YOUR 

PRODUCT'S REPUTATION 

FOR DEPENDABLE PROD T WIRING USE 

/1/LECTR/C WHINE SYSTEMS 
Year after year - for over ten years - UNILECTRIC 

has produced millions of wiring systems, for more than 150 

leading manufacturers of electric and electronic products. 
From controls to complex armed forces equipment, these 
wiring systems have consistently met the most exacting re- 

quirements and provided substantial savings to each customer. 

To assure utmost dependability plus cost saving engineering 
assistance, low cost production and "on -schedule delivery" 
investigate UNILECTRIC today. 

,#IL7WI WRINL7SYSrrMS 
Manufactured by 

UNITED MANUFACTURING & SERVICE COMPANY 
409 SOUTH 6th STREET MILWAUKEE 4, WISCONSIN 

Designed for radio frequencies 
where two circuits are required for 
remote control switching of two 
antennas with two receivers. 
R. F. Range 0 to 10,500 mc. 
VSWR 1.3/1 max. 
Crosstalk Greater than 60 db 
Impedance 51.0 ohms 
Operating Voltage 20-30 volts D.C. 
Switching Time 0.1 seconds 
Weight 1 Ib. 8 oz. 
Dimensions 23/4 ° Dia. x 43/4" H. 

For further information write to 

681 BEACON STREET, BOSTON 15, MASSACHUSETTS 
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No more worries about 

FREQUENCY RESPONSE 
or 

WRITING SPEED. 

The NEW and PHENOMENAL 

with 6 elements is flat from 
0 to 200,000 cycles per second, and its traces 

have a writing speed of 5 million inches per second. 

Fast transients and high -frequency 
phenomena now can be accurately 
recorded. 

Several types of continuous -drive record 
magazines are available for 6 -inch sensitized 
paper and film, and for 35 -mm film. The 
magazine shown on the oscillograph at the 
left accommodates 100 -foot rolls of record 
paper. 

Drum -type magazines, both small and large, 
are valuable for short high-speed records. 
The large drum -type magazine at the left 
has a drum 3 feet in diameter and 6 -inches 
wide. It can be driven at 3000 RPM for a 
chart speed of 6000 inches per second when 
high resolution is needed. It can be used to 
take one 10 -foot record or a larger number 
of shorter records. 

The ASC-10 6 -element direct -coupled am- 
plifier will drive the SC -16 oscillograph from 
potentials of millivolt level. 

Useful for strain recording to 100 Kilocycles. 

AUTOMATIC OPERATION Initiate a transient with 
the oscillograph, or let the transient start the oscil- 
lograph. 

QUICK -CHANGE TRANSMISSION for wide range of 
record speeds. 

PRECISION TIME LINES. 

Z-AXIS MODULATION for timing to one -tenth milli- 
second. 

QUICKLY -INTERCHANGEABLE LENS STAGES for dif 
ferent record and trace widths. 

Write for Bulletin 2G1 -K for details. 
Write fo'- FREE copy of Hathaway Engineering News 

INSTRUMENT COMPANY 
1315 SO CLARKSON STREET DENVER 10, COLORADO 

NEW PRODUCTS (continued) 

range is 450 to 700 deg F, any point 
of which may be selected with the 
adjustable thermostat. 

Test Leads 
INSULINE CORP, OF AMERICA, 36-02 
35th Ave., Long Island City, N. Y., 
has announced two new test leads 
designed to fit the REC vtvm and 
others equipped with screw -on mi- 
crophone type connectors. The No. 
316 contains an isolating resistor in 
its probe and is intended for d -c 
measurements; and the No. 317 is 
a straight -through lead for utility 
applications. Both are six feet long, 
are made of heavy, shielded wire 
and have insulated handles. 

R -F Voltmeter 
WESTINGHOUSE ELECTRIC CORP., 
Box 2099, Pittsburgh 30, Pa., has 
available a voltmeter that measures 
rms values of r -f voltages up to 
10,000 v in dielectric heating loads. 
Use of the instrument will indicate 
to the operator of a dielectric heat- 
ing apparatus the amount of heat 
that is being applied to the elec- 
trodes. The voltmeter consists of a 
capacitance voltage divider and a 
crystal rectifier unit, connected to 
an indicating instrument calibrated 
in kv. No external power is re- 
quired for operation other than that 
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syvri-2oiv 

SELENIUM 
RECTIFIERS 

Made by a new vacuum process that 
insures a smooth, uniform selenium 
film, free from flaws and impurities, and 
permits the production of larger cells 
than have been practical heretofore. 

Of proven dependability to withstand 
continuous heavy-duty service, they are 
available in one inch square to 12 by 
16 inch cells, in standard stacks or for 
customer assembly. 

Write for Free Catalog Folder 

SYNTRON CO. 
241 Lexington Ave. Homer City, Pa. 

It's Outstanding! 
SKYWAY'S 

1250 

ORQUE 
WRENCH 

and Accessories 

9 An accurate, easy to use 
torque limit tool, preset 

(but adjustable) to limits 
from 5-100 lb./in. 

Hundreds of thousands 
in daily use. 

Makers of torque limit 
wrenches in capacities 

up to 750 lb./in., and 
torque meters to 4000 

lb./ft. Wrenches meet 
spec. #MIL -H 4034A. 

WRITE FOR CATALOG 

PRECISION TOOL CO. 

1107C So. Fremont Ave. 

Alhambra, Calif. 

IF YOUR D. O. CONTRACTS CALL FOR:. . 

CONTACTS AND CONTACT ASSEMBLIES 
BRUSHES WIPERS SLIP RINGS 
COMMUTATOR SEGMENTS RESISTANCE WIRES 
NON -CORROSIVE WEAR RESISTANT PARTS . . . 

CALL NEY ... TODAY! 

FOR years Ney 

Research has covered not only 

the development of specialized 

precious metal alloys for applications such as these, but also the design 

of both standard and special contacts, brushes, wipers and other com- 

ponent parts. Our increased facilities are now geared to economical 

production of these important precious metal components ... in 

large or small quantities. Consult us. 

THE J. M. NEY COMPANY, 179 Elm Street, Hartford 1, Connecticut 
Specialists in Precious Metal Metallurgy Since 1812. 

Baed. c .,,Pony, rne. 
N H. 

The ORIGINAL BEEDE METERS have long been known for 
their high quality, durability, accuracy and advanced design. 

Specify ORIGINAL BEEDE METERS and be SURE. 
Information or catalog on request 
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NEW PRODUCTS (continued) 

JUST 
OUT! 

A helpful guide to 

CONTROL MOTORS 

PRECISION GEAR TRAINS 

MOTOR -DRIVEN INDUCTION GENERATORS 

SERVO AMPLIFIERS 

in a comprehensive line 

of basic types, readily 

adaptable to match 

your application requirements exactly. 

TRANSIC IL 
CORPORATION 

107 GRAND STREET NEW YORK 13, N. Y. 

taken from the r -f voltage source. 
This will be less than 0.1 w. 

Aircraft Hook -Up Wire 
PI,ASTOJD CORP., 42-61 84th St., 
Long Island City, N. Y., is produc- 
ing Synkote AN hook-up wire, an 
improved 600-v aircraft wire con- 
forming to military specifications 
MIL -W-5086. The new aircraft 
wire is superior to older types, with 
standing abrasion, corrosion, flame, 
fungus, gas, oil, moisture, anti- 
freeze, salt water and the various 
extremes of temperature encount- 
ered at low and high altitude flight. 

Literature 
Sintered Magnets. The Indiana 
Steel Products Co., Valparaiso, 
Ind. Catalog No. 12 offers 24 -hour - 
service on sintered permanent 
magnets. The catalog lists speci- 
fications for a range of magnets 
of special interest to makers of 
thermostats, meters, switches 
and other relatively small devices. 
It also describes in detail the mag- 
netic and physical characteristics 
of these powdered metal magnets. 

Oscillograph-Record Cameras. 
Allen B. DuMont Laboratories, 
Inc., 1,000 Main Ave., Clifton, N. J. 
A single -sheet bulletin describes 
and illustrates four new oscil- 
lograph-record cameras. It tells 
how photography augments the 
performance of a c -r oscillograph 
by perpetuating its presentation 
through permanent records. In- 
cluded are the type 295 for more 
versatile single -transient record- 
ing; type 296 for thrift single - 
frame recording; type 297 for im- 
proved finished -print recording; 
and type 321 for simplified mov- 
ing -film recording. 

Wire -Wound Resistors. Shallcross 
Mfg. Co.. Collingdale, Pa. Bulletin 
L-27 will acquaint users of pre- 
cision wire -wound resistors with 
the significant differences between 
the new MIL -R -93A specifications 
and the old JAN -R-93 specifica- 
tions which they supersede. In- 
cluded are a cross-reference table 
contrasting MIL, JAN and the 
company's style numbers; bobbin 
sizes ; maximum resistance avail - 
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Do IN Know the Advantages of 

XCELITE Beryllium Screwdrivers? 

Non-magnetic, non -sparking. 

Do not affect TV image during 
focalizer adjustment. 

More resistant to fatigue than 
steel! 

Do not require frequent regrind- 
ing as do plastic or fibre screw- 
drivers. 

XCELITE, INCORPORATED 
(Formerly Park Metalware Co., Inc.) 

Dept. C Orchard Park, N. Y. 

These hard, non-ferrous XCELITE 
Beryllium Screwdrivers come in 1/2, 

3/16 and 1/arr diameters in varying 
lengths to suit every need. Widely 
used in TV applications as well as 
locations where explosive gases are 
present. Ask your dealer about 
XCELITE Beryllium screwdrivers 
with the man-size blue handle! 

PRIMARY BATTERIES 
for your Specialized Needs 
DRY TYPES 

78 Standard Industrial, 
Laboratory and Gov- 
ernment Types. 

LAB-BILl RESERVE TYPES 

Water activated 

BATTERIES 
Our engineers will design 
and create to your re- 
quirements. Send us your 
specifications. 

HI-DRIVE 
MINIATURE 

MOTOR 

Precision -built, low-cost, 
battery-operated- 
available for delivery 
now. 

Send for FREE Catalog 

"One Shot" Batteries. 

SPECIALTY BATTERY COMPANY 
A Subsidiary of the RAYOVAC Ray -O -Vac Company 

MADISON 10, WISCONSIN 

ri 
fora 

PERFECT STEER! 

r - 

(foros 

Aircraft Radio Corporation's 

A 13-B 

DUAL 

ANTENNA 
for all aircraft 

The "ramshorn" contour of the 
A -13B Antenna affords im- 
proved signal reception via two 
broadbanded antennas. The 
horns are for use with VOR 
and runway localizer receivers, 
the bars for glide -path receiv- 
ers. Both antennas terminate in 
BNC co -ax fittings UG-291/U. 
Their low head resistance pro- 
vides freedom from icing and 
other structural problems. Al- 
ready in wide use on transports 
of Pan American Airways, 
Eastern Air Lines and others, 
as well as Army, Navy, and Air 
Force (AN designation AS- 
580/ARN-30) . This new anten- 
na is designed for all aircraft, 
from helicopters to multi -en- 
gine transports. It is CAATC. 
# 1R4-4. Available now. Write 
for full details today. 

Dependable 
Electronic Equipment 

Since 1928 
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NEW PRODUCTS 1eontinued) 

(k2)4 

UCTS CORP. pROp 
AUDIO & VIDEO YORK CITY 

730 FIFTH AVENUE 
NEW 

PLAZA 7-3091 

ere,* 
fed me\\Ite 

Avetis e . 
has been des9na \,\: a\\0e 

oanN`I: etro G\NEEN, 
cOQp`1 

ative for M p 

CINEMA 
EN 

for the 

MAKERS 
OF. . . 

AMPLIFIERS -COMMUNICATION EQUIPMENT 

Precision -Laboratory -Audio Frequency 

RESISTORS 

Precision -fixed wirewound 

EQUALIZERS 
Wave filters, corrective equalizers 

MAGNETIC RECORDING COMPONENTS 

Recording head, degaussers 

ATTENUATORS 
Audio frequency types 

CINEMA ENGINEERING COMPANY 
1510 WEST VERDUGO AVENUE, BURBANK, CALIFORNIA 

able; and both MIL, JAN and com- 
mercial power ratings. 

Resistors. Stackpole Carbon Co., 
St. Marys, Pa. A handy bulletin 
describes fixed composition re- 
sistors designed for JAN -R-11 
uses. ' JAN types covered include 
RC10, RC20, RC21, RC30, RC31, 
RC41 and RC42. The bulletin is 
designed as a convenient guide and 
includes prices on the various fixed 
composition resistor types. 

Welding Analyzer. The Brush 
Development Co., 3405 Perkins 
Ave., Cleveland 14, Ohio. The 
model BL -213 welding analyzer, 
which graphically records welding 
current, electrode force and other 
variables in both single and three- 
phase resistance welding, is de- 
scribed in a recent single -sheet 
catalog. 

TV Replacement Guide. Triad 
Transformer Mfg. Co., P. O. Box 
17813, Los Angeles 34, Calif. Fea- 
turing replacement items for 77 
different makes of radio and tele- 
vision receivers is catalog TV -52. 
The booklet contains a complete 
and separate listing of all replace- 
ment transformers together with 
specifications and prices. Typical 
cases and types are illustrated. 

Rectifier Power Units. Opad-Green 
Co., 71 Warren St., New York, 
N. Y. Bulletin No. 118 describes 
42 standard models of a new series 
of industrial power rectifiers. The 
units covered furnish 115 or 230 
volts d -c and start at 125 watts 
load capacity. The new two-color 
bulletin includes tabular listings 
of ratings, dimensions and weights 
of the various models available. 

Components. Ohmite Mfg. Co., 
4876 W. Flournoy St., Chicago 44, 
Ill. Stock Catalog No. 24 illlus- 
trates and provides complete data, 
including sizes and prices, on the 
company's vitreous-enamaled rheo- 
stats, composition potentiometers 
and resistors, wire -wound resis- 
tors, tap switches, r -f plate chokes 
and power line chokes. 

Chopper Amplifier. Keithley In- 
struments, 3868 Carnegie Ave., 
Cleveland 15, Ohio. A 2 -page bul- 
letin deals with the model 300 uni - 
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speed up production .. . 

bring your 
costs down! 

ALPHA 
SOFT SOLDER 

PREFORMS 

Alpha's preformed solders, in 
any shape or size, cut many 
hours from your production 
time. You can select washers, 
rings, coils, cut shapes, drops, 
pellets, solder foil, to fit your 
specific needs. They save you 
considerable money and 
materials in repetitive soldering 
processes. 

SPEED AUTOMATIC SOLDERING 
for flame, oven or induction heating 

Increase Production Melts Faster Guarantee 
Product Precision With Or Without Self -Flux 
Save Labor Costs Designed For Your Application 
All Sizes, Shapes, Alloys Stronger, Smoother Joints 

AVAILABLE IN 
* CEN-TRI-CORE 

ENERGIZED 
ROSIN -FILLED 

* TRI -CORE 

LEAK-PRUF 
ACID -FILLED 

* SINGLE -CORE * SOLID WIRE 

* SHEET SOLDER 

Please consult us on your soldering problems. 
Trained Field Engineers always available to assist 
you. Small or large quantities. 

write to ALPHA for further 
information 

ALPHA METALS, INC. 
58 Water St., Jersey City 4, N. J. 

A Quality Relay for 

RUGGED 
DUTY! 

WITH CONTACT ARRANGEMENTS 
OF 3- AND 4 -POLE, DOUBLE THROW 

Wherever severe shock and vibration are encountered, this 
rugged little relay can be relied upon to give dependable serv- 
ice. Originally designed for aircraft and mobile equipment, 
the versatile AMRECON Type DO is adaptable to many other 
uses where maximum protection against mechanical injury is 
required. Small in size (21/4" high, 2111" wide, 1{i" deep) it 
is available in contact arrangements of three and four -pole, 
double throw. Coils are normally rated at 3 watts d.c., or 6 

watts, 60 -cycle a.c.-for voltages up to 230 volts d.c., or 440 
volts a.c. Contact rating: 10 amps-at 115 volts a.c. non -induc- 
tive, or 32 volts d.c. Weight: approximately six ounces. 

WRITE FOR 
CATALOG R-40 

Antorican &lay d Controls, inc. 
4911 W. Flournoy St., Chicago 44, III. 

also 
OLYMPIC 

Fabricated cases 
End shields 

Channel frames 
Mounting 
brackets 

hot tin dipped ... fabricated terminal and vent 

holes . . . smooth, one-piece construction using 

cold rolled steel . . . draw depths up to 21/2" 

... inside fit covers for easy hermetic sealing 

in all sizes . . . available as stock sizes and 

as special fabrications. 

E?liN METAL PRODUCTS COMPANY, INC. 
P. O. BOX 71A PHILLIPSBURG, N. J. 
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etei 

miniature slip ring and 

commutator assemblies 

6 INSULATED 

CONTACT RINGS 

RING WIDTH .030" 

BARRIER WIDTH .015" 

RING DIAMETER .045" 

WEIGHT 5.5 GRAINS 

(1/80 OUNCE) 

RINGS 60-70 BRINELL 

FINE SILVER 

TARNISH RESISTANT, 

FRICTION MINIMIZING 

SURFACE DEPOSITS 

1000 VOLT HI -POT 

BETWEEN RINGS 

COLOR CODED LEADS 

PROBLEM: ULTRA MINIATURIZATION - Design 
and mass produce an extremely miniaturized slip 

/W ring assembly. Reduce diameter of rings to absolute 
minimum to lessen torque friction. Maintain micro - 
tolerances; eliminate accumulated errors common 
to "assembled" slip rings. 

SOLUTION: ELECTRO TEC EXCLUSIVE* METHOD 

of unitized, one piece construction provided a 
prompt, economical solution to this problem. Final 
design was even smaller than was originally speci- 
fied and tolerances were held to closer limits. 

SILVER ON 
ONE PIECE 
NYLON 
FORM 

8 FLAT RINGS 
WITHIN 

5/s" RADIUS 

`PATENTS PENDING 

Same Exclusive* One -Piece Construction Used in 

All Electro Tec Assemblies 

Diameter of Electro Tec assemblies range from 
.045" to 24" cylindrical or flat. Cross sections of the 
rings may range from .005" to .060" or more. Rings 
are polished to a jewel-like finish ... can be held to 
four micro -inches or better. Regardless of size, the 
same exclusive Electro Tec manufacturing tech- 
nique is used to guarantee precise concentricity, 
higher dielectric strength, longer life and closer 
tolerances. 

WRITE FOR LITERATURE! 
A completely illustrated, four page folder 
contains full information on Electro Tec 

Miniature Slip Rings and Commutators. 
Describes the Exclusive method of con- 
struction that has made Electro Tec the 
leading supplier to America's major in- 
strument manufacturers. Send for your 
free copy today on company letterhead. 

ELECTRO TEC 

PRODUCTS 

SO. NACKENSACK 

OF 

ELECTRO TEC 

Blip d19 assemblies 

4 

cennnee 

CORPORATION 
NEW JERSEY 

PRECISION CRAFTSMANSHIP 
BY A NEW AND REVOLUTIONARY PROCESS 

NEW PRODUCTS (continued) 

versal d -c chopper amplifier, an 
instrument with a maximum gain 
of 800,000, frequency response of 
0 to 500 cps, input impedance of 1 

megohm, noise and drift within 
25 µv, or 2 percent of full scale. 
The bulletin includes complete 
specifications, and states that the 
new instrument will work with 
virtually all pen recorders, record- 
ing galvanometers and c -r oscil- 
loscopes. 

Insulating Varnishes. Insulation 
Manufacturers Corp., 565 W. 
Washington Blvd., Chicago 6, Ill., 
has released a 20 -page catalog giv- 
ing helpful information on varnish 
selection and use for users of elec- 
trical insulating varnishes, seal- 
ers, compounds and related mate- 
rials. Varnish composition, types, 
functions, colors, processing and 
care are covered. Data on solvents 
are also included, as well as de- 
tailed descriptions of Pedigree and 
Dow Corning brands of electrical 
insulating varnishes for all types 
of applications. 

Instrumentation Literature. Min- 
neapolis -Honeywell Regulator Co., 
Wayne and Windrim Aves., Phila- 
delphia 44, Pa. Bulletin 100-A is 
an index of technical literature 
that consists of both a numerical 
listing and alphabetical cross 
index for specification sheets, in- 
strumentation data sheets, cata- 
logs and other literature. 
Transformer Catalog. Triad Trans- 
former Mfg. Co., P. 0. Box 17813, 
Los Angeles 34, Calif. Catalog 
TR -52 lists more than 450 items 
with specifications and prices. 
Featured are hermetically sealed 
transformers designed to MIL -T-27 
specifications, high quality audio 
transformers, 400 -cycle power 
transformers, Trijet miniature 
transformers, toroids, general pur- 
pose transformers for radio and tv 
replacement, geophysical trans- 
formers and amplifier kits. 
Band -Pass Filter. Krohn -Hite In- 
strument Co., 580 Massachusetts 
Ave., Cambridge 39, Mass., has 
available a descriptive pamphlet 
on the model 310-A band-pass 
filter. The instrument described 
is especially useful in the audio 
and ultrasonic frequency range 
for noise measurements, harmonic 
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FOR 

HERMETIC 
SEALS 

IRON 
SEALING 

and 
KOVAR 

SEALING 
GLASS 

Close tolerance main- 

tained ... the highest 

precision to satisfy 

your specifications. 

NAME 

YOUR 

REQUIREMENTS 

We'll be glad to 
meet your speci- 
fications. Our 
laboratories wel- 
come working 
with you on new 
powders and de- 
signs for press- 
ing. Let us quote 
on your require- 
ments. 

Sintered powders 

Ceramic bodies 

Cold mold plastics 

(Quick Delivery) 

13 VALLEY STREET 
BELLEVILLE, NEW JERSEY 

1 

1 

1 

1 

1 

1 

1 /OHO MILLS 

:...r..,.n.. 

OPHAR 
-WAXES 

'COMPOUNDS 
Zophar Waxes, resins and compounds to impregnate, 
dip, seal, embed, or pot electronic and electrical equip- 
ment or components of all types; radio, television, etc. 

Cold flows from 100°F. to 285°F. 

Special waxes non -cracking at -76°F. 

Compounds meeting Government specifications plain 
or fungus resistant. 

Let us help you with your engineering problems. 

sr. 

YEARS 

+P! R I [MC:' 

ZOPHAR MILLS, INC. 
112-130 26th Street, 
Brooklyn 32, N. Y. 

Mil MI 
BEE MI 

1Fï11YgCF OI11001S7102 11O/ I OmS rala 
I I! FISSO 

.t /0 a 
31a15 

A 30 30 Irk 
3O . 

A 20 

Kra 
20 1.0 

lot 
2 10 10 s 

0 0 0 0 
400 400 100 1000 1200 1400 1000 

1151100011 COLES 221 MOON 

ARmAy/N 
2183 JACKSON AVENUE. 

R u G" 8LawERS 

COMPACT ... LIGHT ... HIGH 
PRESSURE ... LOW NOISE .. . 

Mounts in any position 
Output velocities specially matched 
to force -air-cooled transmitting tubes 

. suitable for high ambient temp. 
eratures. This unit features mini- 
mum performance change over a 
maximum frequency range, 
special dynamic balance. 

SPECIFICATIONS 
Conform to NBMA Standards and 
other Goy't specifications 

Continuous duty 
WEIGHT 22 oz. 
CYCLES 360-1600 
VOLTS ....... 115 
C F M 20 Average 
R P M .... 5500 Average 

can be supplied CW and CCW 

//oroi% 
WAnfoga 2-7309 

SEAFORD. L. I.. N. Y. 
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 plots speeds up to 20 cps ... 
permits instant manual 

pen positioning .. 

THE NEW 

LO GRINC 
Digital Graph Plotter 

THE LOGRINC DIGITAL GRAPH PLOTTER automatic. 
ally plots one variable against another algebraically in 
incremental steps, in response to electrical impulses. It is 
ideally adapted for use as a read-out device for electronic 
digital computers, especially digital differential analyzers, 
and for use in connection with such problems as aircraft 
tracking and automatic data reduction. 

plots at speeds up to 20 steps per second, in incremental steps of 
1/64 of an inch. 
simultaneous movement on both axes in either direction. 
can be controlled electronically or by external or remote switches 
or relays. 
will make several carbon copies or duplicating stencil. 
instant manual positioning of pen and drum. 
takes 12" x 18" paper or continuous 12" strip. 

Mechanical simplicity.. high reliability.. digital accuracy 
..quick pen cartridge change..self-contained power supply. 

Additional information supplied on request. 

LOGISTICS RESEARCH COMPANY 

141 South Pacific Avenue 

Redondo Beach, California 

NEW PRODUCTS (continued) 

and frequency analysis, and for 
psychoacoustics and electromedi- 
cal research. 

Laboratory Instrument. Saturn 
Electronics Co., 8237 Witkop Ave., 
Niagara Falls, N. Y. A 2 -page 
bulletin illustrates and describes 
the model 102 sonic comparator 
that consists in an integral hous- 
ing of all of the electronic ele- 
ments required to determine the 
natural frequency of vibration of 
elastic bodies lying within the 
range of 100 to 10,000 cps to an 
accuracy of one percent. Informa- 
tion on operation, potential ad- 
vantages and technical specifica- 
tions is given. 

Hard Rubber and Plastics. Ameri- 
can Hard Rubber Co., 93 Worth St., 
New York 13, N. Y., has issued 
an 80 -page handbook on hard rub- 
ber and plastics. Included are a 
description of hard rubber, its 
history, value and method of 
manufacture. Purpose of the 
handbook is to help answer the 
question "What materials should 
we use?" for parts and components 
manufacturers, and to help them 
design these articles to give all 
the qualities desired at least pos- 
sible cost. 

Chassis Catalog. California Chas- 
sis Co., 5410 Tweedy Blvd., South 
Gate, Calif., has reissued its 4 -page 
catalog and insert. Included are 
a line of standard chassis items, 
relay racks, meter cabinets, ability 
cabinets, relay rack panels, chassis 
parts and accessories. 

Low -Mu Triode. Lewis and Kauf- 
man, Inc., 50 El Rancho Ave., 
Los Gatos, Calif., has issued a new 
data sheet describing the type 
250TL low -mu triode. The data 
sheet illustrates the tube, provides 
outline details and dimensions, 
lists general electrical character- 
istics and gives constant -current 
curves. Typical operating param- 
eters and maximum ratings are in- 
cluded for operation as a class -B 
a -f power amplifier and modulator 
and as a class -C r -f power ampli- 
fier and oscillator. 

Converters. Minneapolis -Honey- 
well Regulator Co., Wayne and 
Windrim Aves., Philadelphia 44, 
Pa. Instrumentation data sheet 
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unicon 
PLASTIC DIELECTRIC 

capacitors 
Property 

Capacity ... 
Voltage 

Power Factor.. 

I. R. 

Max. Op. Temp. 

Soakage 02% 

Temp. Coef... 

Bulk at lowest 
voltage given 

Poly- Poly- 
styrene ethylene 

Teflon Synthetic 
D 

Synthetic 
E 

.001 up .001 up .001 up .01 up .01 up 

100 up 2000 up 300 up 200 up 600 up 

.01% .01% .01% 0.5% 0.5% 

106 meg/mf 104 meg/mf 106 meg/mf 100 meg/mf 104 meg/mf 

90°C 60°C 125`C 125°C 100°C 

.02% .02% 1.0% 4.0% 

-100 
ppm/°C 

-500 
ppm/°C 

-100 +500 +500 
ppm/°C ppm/°C ppm/°C 

5 in3/mf 36 in3/mf 10 in3/mf 1.2 in3/mf 3.5 in3/mf 

Unicon Capacitors, with the characteristics shown above, give you an 

optimum solution to your capacitor problems. Unicon Capacitors are 

priced competitively, and delivery is excellent. Write for Catalog EE. 

united condenser corp. 
337 EAST 139TH STREET NEW YORK 54, N. Y. 

..:;. 
' e¿; 

'ealkf<t TUBE CHECKER 4, 
K .. 

$ 
so 

r,iT Ei g 

esID 

CHECKER K 

50 

',cará&t. 
PE DANCE 

RIDGE Kl,. 

carlltir 
A N D Tr ST 
T 513 

Heathkits are coin- -Wrat"X ce 

pletely engineered instruments PUSH I'Utl ... 

supplied unassembled. Every 1át goes O 

together smoothly and easily. A I drill- 
ing, punching, and painting Tas al- 

ready been done for you. 
Its easy and fun to build a -leach - 

kit. All parts are furnished and are of 
highest quality for years of tRouble- 

free, dependable operation. 
Save money by constructing your 

own. All expensive wiring and assem- 

bly costs are completely eliminrted. 
Detailed construction manual 

shows clearly where each win and 
part goes and tells exactly how to 
build the kit. Write for fret- e. rdog. 

" :,atáttt 

$195? 

HEATH COMPANY 
BENTON -I A R B O R 14, 

MICHIGAN 

VACUUM TURK 

VOLTMETER KI' 

5245 3 

EXPORT AGENT 

ROCKE INTERNATIONAL CORP. 
13 E. 40th St. 

NEW YORK CITY 116) 

... with 
sip -(2-4'e»ß TIME 

DELAY RELAYS 

TIME DELAY is a basic 
requirement of many 
common electronic cir- 
cuits. Thyratrons and 
gas filled rectifier tubes, 
particularly, must be 
protected to obtain any 
semblance of satisfac- 
tory life. 

The facts are simple: 
Time delay permits the 
tube to heat be- 
fore the load 
is applied; 
otherwise 
a coating 
forms on the 
cathode which 
quickly destroys its --v 
effectiveness. 

* 

Operating principle 
is explained in Bul- 
letin 500M. Send 
for your copy. 

HEINEMANN Silic-O- 
Netic Time Delay Relays 
have a unique combina- 
tion of characteristics 
ideally suited to cathode 
protection. They are 
both low cost and fully 
dependable; small in 
size and lightweight., 
They are all metal, yet 
the time element is her- 
metically sealed ... for- 
ever free of dirt and not 
subject to a fatigue fac- 
tor. Silic-O-Netic Re- 
lays employ no thermal 
elements . .. thus they 
are not affected by the 
normal ambient temper- 
ature variations of elec- 
tronic equipment. 

don't use heat 
... USE POWER 
)111tIkNikAreglYM 

ELECTRIC COMPANY 
97 Plum Street Trenton 2, N.J. 
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New"compact"scope 
This ALL NEW precision oscilloscope is small, easily handled. 

Yet it out -performs instruments twice its size. 

car 050005C0PF 

Completely new design, both circuit and mechanical, permits TEKTRONIX to 
offer you this outstanding laboratory instrument in a small but accessible package. 
The Type 315-D weighs only 35 lbs. - measures 12 %" high, 8 %" wide, 18 1/4" 
deep. Electronic regulation of all dc voltages provides rigid stability over the 
supply voltage range of 105-125 volts, 50 to 800 cycles. 

New-for the first time in a single instrument-calibrated time bases of 1 µsec 
to 50 sec. New 5x magnifier expands time base to right and left of center. Direct 
coupled trigger amplitude discriminator allows trigger phasing on complex wave- 
forms. Direct coupled unblanking circuit insures constant beam current. Time base 
accuracy now independent of duty cycle. 

New vertical amplifier design gives you greater stability, exceptional deflection 
linearity, high sensitivity. You can accurately read waveform voltages from the 
screen on nine calibrated ranges (0.02 to 100 v/division). Vertical amplifier rise - 
time 0.07 µsec. Bandwidth 5 mc. 

New mechanical design gives you full accessibility even though the Type 315-D is 
extremely compact. Servicing is easily performed right in the instrument, or, if pre- 
ferred, whole sections may be replaced with little effort. 

Sensitivity 
dc to 5 mc -0.2 v/division 
5 cycles to 5 mc -0.02 v/division 
(graticule marked in quarter -inch divisions) 

Time Base 
1 µsec to 50 sec - in 24 ranges - calibrated 

Direct coupled unblanking 
High definition three inch crt 

5x Magnifier 
Square wave voltage calibrator 
Y-axis delay 

TEKTRONIX Type 315-D - $785.00 f.o.b. Portland, Oregon 

First display at the Western Electronic Show. Be sure to see and try the 
Type 315-D as well as the outstanding new Type 524-D Television scope. 

TEKTRONIX, Inc. 
P. O. Box 831A, Portland 7, Oregon Cable: TEKTRONIX 

NEW PRODUCTS (continued) 

No. 10.20-5 describes the design, 
application and available types of 
Brown 60 cycle a -c and d -c con- 
verters. Electrical characteristics, 
applicability, wire diagrams, and 
photographs of the unit are in- 
cluded in the two -page bulletin. 
R -F Equipment. The Daven Co., 
191 Central Ave., Newark 4, N. J., 
has prepared a 10 -page pamphlet 
covering the many types of r -f and 
video attenuators made by the 
company. Units such as variable 
attenuators, fixed attenuators, 
impedance matching networks, 
decade attenuator units, attenua- 
tion networks and components in 
the 10 mc (video) and 225 mc (r -f) 
range are completely detailed with 
pictures, descriptive copy and dia- 
grams, as to types, specifications 
and impedances. 

Powder -Iron Cores. Lenkurt Elec- 
tric Co., 1113 County Road, San 
Carlos, Calif. Tuning cores, plain 
cores, bob cores, pot core assem- 
blies and cup core assemblies are 
listed in bulletin IC -P8. Illustra- 
tions, drawings and dimensions of 
standard cores are included along 
with ordering in formation for 
both standard and special cores 
and core assemblies. Character- 
istics of commonly used powders 
are given, and typical performance 
data are presented for pot core 
assemblies made from three com- 
mon powders to show how cores 
can be made to meet specific indi- 
vidual requirements. 

Meter Matcher. Keithley Instru- 
ments, 3868 Carnegie Ave., Cleve- 
land 15, Ohio. A recent 2 -page 
bulletin describes the model 105 
meter matcher, a power frequency 
amplifier that relieves test circuits 
of supplying power to voltmeters 
or wattmeters; gives instrument 
voltage coils an effective full-scale 
range of 15 to 600 v; delivers 150 
v rms into a 2,000 ohm resistive 
meter load; and adds less than 0.15 
percent error to measurements. 

Components Catalog. Switchcraft, 
Inc., 1328 N. Halsted St., Chicago 
22, Ill. A new 16 -page catalog of 
electronic components includes 
many additions to the present line 
as well as new items of special in- 
terest to the industry, such as 
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Precise 

mechanical concentricity 

and 

high electrical accuracy 

,_ '..< 

No. VC5 (.5 to 5 mmf.) 
Quartz Dielectric 

No. VC11 11 to 10 mmf.) 
Quartz Dielectric 

No. VC11G (.5 to 12 mmf.) 
Glass Dielectric 

Piston type 

variable trimmer 

capacitors 
Compare these Outstanding Features 

One-piece spring loaded piston and screw 
made of special invar alloy having ex- 
tremely low temperature coefficient of ex- 
pansion. 
Silver band fused to exterior of precision 
drawn quartz or glass tube serves as sta- 
tionary electrode. 
Piston dimensional accuracy is held to 
l;lose tolerance maintaining minimum air 
gap between piston and cylinder wall. 
Approximately zero temperature coeffi- 
cient for quartz and ±50 P.P.M. per de- 
gree C. for glass units. 
"Q" rating of over 1000 at 1 mc. 
Dielectric strength equals 1000 volts DC 
at sea level pressure and 500 volts at 3.4 
inches of mercury. 
10,000 megohms insulation resistance 
minimum. 
Operating temperatures, -55 C. to +125 
C. with glass dielectric. And -55 C. to 
-1-200 C. with quartz dielectric. 
Over 100 megohms moisture resistance 
after 24 hours exposure to 95% humidity 
at room temperature. 

Write for 
Form No. 199 

HD Mfg. Co. 

Brooklyn 4 

BEnsonhurst 6-9200 

world's largest manufacturer 
of TV antennas &' accessories 

NEW 
..,..:- . ..::.. 

1O .,-. 

eemIMmlfIln! . 
tu uu un 

',.... _. ... 
. iii _ ... 

. 't, u 

TYPICAL PLOTTING 
APPLICATIONS: 

Current/Voltage 
Lift/Drag 

Speed/Torque 
Magnetization 

Frequency response 

Analog computer output curves 
Temperature/Pressure 

Stress/Strain 
Transistor and Diode 

characteristics 
Magnetic amplifier, input/output 

Temperature/Activity 
X=(f)Y 

AUTOGRAF 
a general purpose, wide range, portable, 
universal Xe(f)Y graphic recorder 

Now you can expedite your research, develop- 
ment, and test programs with the AUTOGRAF 
-a precision recorder that automatically plots 
curves showing relationship between a dependent 
and an independent variable. Through two re- 
balancing, servo -actuated recording axes, the 
AUTOGRAF draws cartesian coordinate graphs 
from any data that can be reduced to electrical 
form. You save the time it would ordinarily take 
to read meters, collate data, transfer data to grid, 
draw in curves...The AUTOGRAF does all this 
work for you, plotting the data simultaneous- 
ly with occurrence of the phenomenon being 
studied. Too, the AUTOGRAF draws related 
curves in families as fast as input information can 
be altered. Without any additional steps, once a 
test is run, you have in hand a complete, accurate, 
pen -and -ink graph, drawn on a standard 81/2"x11" 
sheet of paper, ready for study, file, notebook, or 
reproduction. 

SPECIFICATIONS: -Two independent servo -actuated re- 
cording axes: input free of ground. Recording speed, 
both axes, 1 second for full scale travel. Scales: from 
0-5 millivolts up to 0-100 volts, both axes. Full -range 
zero set on either axis-plots data in any desired quadrant. 

Sensitivity -200,000 ohms per volt, 5 microamperes 
drain for full scale. Size and weight: 13" x 13" x 10"; 
35 lbs. Self-contained: operates from 115 volt 60 cycle 
line, 85 watts. 

WRITE\. 
for ) FRANCIS L. MOSELEY complete 1136 N. LAS PALMAS AVENUE details LOS ANGELES 38, CALIFORNIA 

effectively and economically solved with 

Resilient... Conductive . . 

From closures for cabinets to gas- 
kets for waveguide couplings, 
Metex Electronic Shielding as- 
sures lasting metal -to -metal con- 
tact to prevent leakage, without 
the need for costly machining to 
secure precise surface-to-surface 
contacts. Metal wire - knitted, 
not woven or braided - gives 
Metex Electronic Strips and Gas- 
kets that combination of conduc- 

-MOSELEY- 

. Compressible ...Cohesive 
tivity and resiliency which makes 
them so effective and economical 
for shielding. 

For a more detailed picture of the 
scope df utility of Metex Elec- 
tronic Products, write for free 
copy of "Metex Electronic 
Weather Strips." Or outlive your 
specific shielding problem-it will 
receive immediate attention. 

""4,04,0404.404.0. *warm ïl'lí SNIP 

METAL TEXTILE CORPORATION 
KNITTERS OF WIRE MESH FOR MORE THAN A QUARTER CENTURY 

)<" 
.. 

irk11 

. i ari ex 1 Ä+äkl#t 
641 East First Avenue Roselle, N. J. 
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Are YOUR Recordings 
Accurate ? 

Mechanical Centering 
Rigid Pen Support 
(Linear Phase Shift) 

Sapphire Pivot (Less Friction) 

Pole Pieces Shaped 

for Linear 

Amplitude Response 

High Torque 

Torsion 

(Lower Hysteresis) 

I 

High Permeability 
Alnico V Magnet 

(Higher Gauss) 

Close Mounting 

(Available 11/s" Center 

to Center) 

Edin recorders with ink -writing galvano- 

meters assure rapid, accurate ro00i cgy for 
frequency responses from D.C. to les 

per second. Designed tóo12mchaiple 
channels, 

opera- 

tion in recorders up 
as 625 mm/sec.h 

1, 3 or 9 speeds as high6 
Whatever your recordingrequirements, 

to meet them. 

Mail thethere 

is 
coupon 

instrumentn Edin 
coupon today for complete facts. 

THE EDIN COMPANY 
ser 8, Mass., Dept. B 

207 Main St., 
on O Edin 

Gentlemen: 
Companion Send complete informatioop 

recording instruments 

amplifiers. 

Name.................................................................. ... 

No......................Street............................... 

.................................... 

St a t e ............................... 

City............................................................... 

Position.............................................................. 

Standard catalog- 
ued units available 
in 1, 2, 4, 6 and 8 

channels. Compan- 
ion amplifiers for 
all applications. 

NEW PRODUCTS (continued) 

adapters, shielded jacks, micro- 
phone connectors, lever switches 
and cable assemblies. 

Components Brochure. Servo- 
mechanisms Inc., Post and Stewart 
Avenues, Westbury, Long Island, 
N. Y. A new 16 -page illustrated 
brochure, MDA-200, describes the 
complete line of precision compo- 
nents for rapid and economical 
assembly of control systems in- 
struments and analog computers 
for breadboard and semipermanent 
assembly. It features a greatly 
expanded line of new mechanical 
development apparatus compo- 
nents. 

Amplifiers and Sound Systems. 
Don McGohan, Inc., 3700 West 
Roosevelt Rd., Chicago 24, Ill. A 
new catalog No. 200 describes and 
illustrates a complete line of eight 
amplifiers ranging in power from 
7 w to 60 w, a 60-w amplifier 
booster, a mobile unit with regular 
or phono top, seven portable sound 
systems, sound projectors, micro- 
phones, and 3 -speed record player 
and changer. 

Industrial Phototubes. Mullard 
Ltd., Century House, Shaftesbury 
Ave., London WC 2, England. A 
revised and enlarged edition of a 
publication entitled "Photocells 
for Industrial Applications" has 
recently been issued. It contains 
notes on the principles of opera- 
tion of both vacuum and gas -filled 
tubes together with characteris- 
tics, data an suggested applica - 
Lions. 

Power Conversion Units. Syntron 
Co., 241 Lexington Ave., Homer 
City, Pa., has issued a new bulletin 
on its line of selenium rectifier 
power conversion units. The liter- 
ature includes illustrations and 
specifications of the various 
models available according to 
capacity. 

Motor Switch. Globe Industries, 
Inc., 125 Sunrise Pl., Dayton 7, 
Ohio. Bulletin 600 deals with the 
company's motor switch, a com- 
bination of the Moto -Mite motor, 
governor controlled if required, a 
small concentric gear reduction and 
a spdt switch mechanism. Chief 
features and dimensional diagrams 
are included. 
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NOW! THE 

BIGGEST 
SINGLE 

SHEET OF 

'TEFLON 
even . 

LESS HANDLING 

MORE USES 

THIS IS NEWS! You can order this 
outstanding insulating material in sizes up 
to 60" x 72"-and save money, time and 
headaches. 

If you have ever used large gaskets 
laminated from the old small sheets of 
TEFLON, you've been up against prob- 
lems like blow -through and leakage. Be- 
cause no cement known can bond 
TEFLON. And you have fretted about 
waste, if you've had to cut two 13" discs 
-because that meant using two of the 
old 24" x 24" sheets and throwing away 
the unused portions. 

You pay no more per square inch for 
the new TEFLON size to get trouble -free 
gaskets, to get more cuttings per sheet. 
Where stripping is needed for punching, 
you now have a longer strip. That means 
less handling. 

The large TEFLON sheets make won- 
derful covers for chemical table tops. No 
doubt you'll find many other uses for this 
remarkable material. Why not learn more 
about it? Write today for specifications 
and TEFLON Brochure #201. 

101 CLIFTON BOULEVARD, 

CLIFTON, NEW JERSEY 

RUGGEDIZED METERS 

AVAILABLE NOW 

Built to meet Signal Corps 
specifications MIL -M-10304, 
JAN -I-6, MIL -M -6A 
& SCL-3069. 

These meters are 
manufactured in standard 
11/2", 21/2 ", 3 1/2 " and 
41/2 " sizes. 

D.C. instruments available 
in microammeters, 
milliammeters, ammeters 
and voltmeters. 

HERMETICALLY SEALED 

LITERATURE ON REQUEST 

ENVIRONMENT FREE 
ELECTRICAL EQUIPMENT by 

PHAOSTRON CO., 151 PASADENA AVE., SO. PASADENA, CAL. 

PRECISION 
POTENTIOMETERS 

Type RI -210: Wedding 
ring type . . . five sizes charted below. 
Gamewell Potentiometers ore precision in- 
struments in every respect. They feature close 
limits in electrical characteristics and me- 
chanical construction, low electrical noise, low 
torque, and long life. All types operate at 
-55°C. to +55°C., 95% relative humidity at 
altitudes up to 50,000 ft. Non-linear wind- 
ings are available. 

CONDENSED SPECIFICATIONS RL -272 RL -270 RL -271 RL -275 RL -277 
Diameter (in.). 5 3 2 1% 1% 
Rating (watts) 12 6 3 2 1.5 
Torque, max. (oz. in.) 1 1 1 t/2 3i 
Weight (oz.) 15 6 3 2 1 

Mounting: 3 holes i4" deep #8-32 #8-32 /8-32 #6-32 /4-40 
Mounting circle diam. (in.) 3.250 1.750 1.250 1.000 1.000 
Max. resistance (ohms) ± 10% 500,000 275,000 160,000 105,000 64,000 
Min. resistance (ohms) ± 10% 460 250 150 105 80 
Max. useful angle (deg.) 358±34 356±34 354± 352±ßi 350±ßi 
Max. resolution (%) 0.05 0.08 0.15 0.2 0.25 
Min. resolution (%) 0.01 0.015 0.025 0.04 0.05 
Linearity (%) ±0.10 ±0.10 ±0.15 ±0.25 ±0.30 

Standard Shaft: single end, %" extension, specify if otherwise. 
Double ended shaft special; specify diameter and length. 
Multiple sections can be ganged, add w to the overall length for each additional section. 
Terminals will be positioned on the circumference as required for taps and winding angle. 
Expected life of all types over 1,000,000 cycles. 

FOR COMPLETE DETAILS SEND FOR BULLETIN F -68-A 

NEWTON UPPER FALLS 64, MASSACHUSETTS 
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PLANTS AND PEOPLE 
Edited by WILLIAM P. O'BRIEN 

Du Mont Personnel News 
RECENT changes among the per- 
sonnel of Allen B. Du Mont Labora- 
tories, Inc. involve three engineers : 

R. G. Scott has been named man- 
ager, sales engineering. He joined 
Du Mont in 1948 as a senior engi- 
neer working on the design and 
development of important picture - 
tube innovations, and later trans- 
ferred to product engineering where 
he followed these developments 

R. G. Scott 

through their initial mass -produc- 
tion stages. For the past two years 
he has been head of the Commercial 
Engineering Section of Cathode - 
Ray Tube Sales. 

Morton G. Scheraga, formerly 
market research engineer for the 
Instrument Division, has been pro- 
moted to assistant technical sales 

M. G. Scheraga 

manager of the division. He joined 
Du Mont in 1945 as a development 
engineer engaged in the design of 

television receivers. Prior to this 
he was successively a project engi- 
neer for the National Advisory 
Committee for Aeronautics, work- 
ing on problems of electronic in- 
strumentation, and a development 
engineer in nuclear instrumentation 
for the Carbide & Chemical Corp., 
Oak Ridge, Tenn. 

Robert H. Dolbear was appointed 
to the post of sales engineer for 
the Instrument Division. He was 
formerly field service engineer for 
the electronic division of the 
Curtiss-Wright Corp. working on 
electronic flight simulators. Prior 
to that he was service engineer with 
Bendix Aviation Corp. and an engi- 
neer for Sperry Gyroscope. 

CBS -Columbia Appointments 
Two engineering appointments 
were recently announced by CBS - 
Columbia, Inc. 

Alfred Shaffer has been named 
administrative engineer in the 
Government Contract Division. He 
was formerly with the Bendix Avia- 
tion Corp. 

Leo Beiser was appointed assist- 
ant chief television engineer. Prior 
to his new advancement he was en- 
gaged in design and development of 
tv receivers on the company's engi- 
neering staff. 

Breitwieser Advanced 
P. R. MALLORY & Co., Inc., India- 
napolis, Ind., has promoted C. J. 
Breitwieser to director of engineer- 
ing. He previously served the com- 
pany as executive assistant to F. R. 
Hensel, vice-president in charge of 
engineering. In his new position, 
Dr. Breitwieser assumes direct 
responsibility for the company's 
central research laboratories and 
general engineering staff and func- 
tional direction of divisional engi- 
neering departments. 

The promotion is part of a move 

,,,,,,,,,,,,,,,,,,111,,,,,,,,,,1,,,,11,,,,,,1, 1,,,,,,.,,,,,,,,,,,1,,,,,,,,,,,,,,,,,,,,,,,,,,,,,...de.,fl,,,,,, 

OTHER DEPARTMENTS 

featured in this issue: 

Page 

Electrons At Work 162 

Production Techniques 262 

New Products 332 

New Books 392 

Backtalk 412 

C. J. Breitwieser 

by the Mallory Company to 
organize its engineering depart- 
ment, emphasizing long-range de- 
velopments and basic research in 
the central organization and 
strengthening product development 
and engineering in its ten manufac- 
turing divisions. 

Dr. Breitwieser joined Mallory 
in June 1951, following service with 
Consolidated Vultee Aircraft Corp., 
San Diego, Calif., as chief of elec- 
tronics and head of the engineering 
laboratories. 

re - 

Plant Expansions 
EIGHT manufacturers recently re- 
porting expanded facilities are as 
follows : 

Galvanic Products Corp. of New 
York City has completed its new 
plant at Valley Stream, Long Island. 
The new building contains all of 
the equipment and facilities re - 

380 September. 1952 - ELECTRONICS 

www.americanradiohistory.com



t.L.us,,. 

Piece 
tetrt 

for use in 
uorptior_ OS - 

¡They hiv 
jium r 

t abora- for use ritti 
_c Associates, test bridge_ 

Week a new 
which should; 
to eve'y per -t 

h .le tabula-¡ 
Ifo'nra' ion. 
rued b' Elec-I 
:né., the Data - 

a Varlplotter 
ch wal dev'el 
lie.. Aociates 
on the marke 
ears now. T 
-uf. rinatlen 
hick 
i- hell 
srriace 
te il 

Ele 
,ter 
nsist. 

ca 
nt 

ic As- 

a _ di.ci- 
r Model 
elY neu' 
loped h> 
infiurir.ï 
eci on the, 

This 
iter, 113i1 

this 
a mcataLi 
of 
the 

r F,lectron:<" 
rep 
er 

g re. ni; l' 
tIL: recording, 

ed. "This sya-' 
"will 

re- 
This' 

'Dr,: 

tll a tinte 
inforrnatbon, 

ili 1111d0Ulnedly! 
many, many 

the work in aG9 

me that wouldl 
large crew of 

been 
tr and they 

t has result - 
logs Of time 
erson inter- 
plete inform - 

is urged tr, 
c Associates.. 

s, Inc. 
n 

at DO 
ire 

:leetr(n 
g Bran 
tQ mo-e n 

history 
to re ne 
t,sks.ocites, 
irst c mipauis., 
ti -tg hoard wit 

mercial i 

ent today 
clueing a 
mmercìal 
ssocíates 

Jer- 
levelop-+ 
:rsts. 

that 

n ht t designed and 

ELECTRONIC 
AssOCIATES 
J,ee,7,- tetad 

ei 

E edrenic Associates Inc. 

l)nj Branch 
New :ersey 

114!"91Mioair, 

ed .a 
rto 

als e.Y 

mast 
large 
field. 

,last 

T'tectrcrife Aeociates. >a Branch tfr 

formed ut af'er the el(' of thee0u3ltment. 

: 
rd has grown _n t1 e. needs. 

1 c et he or so ars 
18 

h 

$ EARDataplOttel Is 
An Electronic System That Converts 

o . 
Digital Data To An Analog Plot 

Here is a system that will save countless man-hours aid costs, and 

will insure accurate and clear presentation of data. 
)Electronic Asso- 

ciates 
new Catapltotter, designed and developed by 

cistes I oill or st 
bols fromatically lot 

a cartesian curve 

IBM card data at maximum ma hi 
posed of incre- 

ne 

mental pointsY 

It will accept data from ether inputs - Magnetic tape, keyboards, reading speed.. 

It will rets n at 311 times the basic accuracy of the digits system. digital computers, etc. 

Here's what the Dataplot.er system consists of : 

Variole tter Model 24)5G 

Digi=al-to-analog converter, Model 417 

For furtl-_er information, clip oft and mail the coupon below. Data input keyboard. o 

obligation. 

Ger1lemen: Would ),:u oe kind enough to ser d ne 

detailed i -formation in yoJr Dataplotter. 

Narre Title..... .. . . 

Con puny.. ........ 
Adcress ............................. 
Cit .................... Zone..... State... 
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quired for manufacturing selenium 
rectifiers, complete rectifier equip- 
ment and allied electronic com- 
ponents. 

Resdel Engineering Corp., Los 
Angeles, Calif., designers of guided 
missile test equipment and radar 
systems, has added a larger build- 
ing adjacent to its present one on 
Riverside Drive, L. A., to handle 
the extra work load resulting from 
a large Signal Corps contract. 

Beckman Instruments, Inc., South 
Pasadena, Calif., manufacturers of 
scientific instruments, have opened 
a large new plant devoted exclu- 
sively to the manufacture of syn- 
chros and associated components- 
bringing the number of plants in 
the Beckman operations to a total 
of fifteen. 

Packard -Bell Co. recently broke 
ground for the new $300,000 addi- 
tion to the Los Angeles head- 
quarters of the tv and radio 
manufacturing concern. The new 
building will be used primarily for 
manufacturing and will include a 
second floor of 7,500 sq ft which 

will be devoted to engineering facil- 
ities 

Robinson Aviation, Inc., Teter- 
boro. N. J., has announced that its 
west coast engineering office at 
Burbank, Calif., has established an 
engineering laboratory with full 
test facilities for evaluating vibra- 
tion control equipment used in the 
air frame and electronics indus- 
tries. 

Zero Mfg. Co., Burbank, Calif., 
is building a 7,500 sq ft addition to 
its main plant to provide more 

Enlarged Zero plant 

shearing facilities for electronic 
and metal parts and specialized 
aluminum cases. 

I iumitronic Engineering Co. re- 
cently built a new plant at 680 E. 

FIGHTING CANCER BY ELECTRONICS 

Edward L. Ginzton (left), director of Stanford University's Microwave Laboratory, 
and Henry S. Kaplan (right), head of the radiology department at Stanford Hospital 
In San Francisco, have teamed up to fight cancer with one of sciences newest 
weapons-the linear electron accelerator. Under their direction a six -million volt 
machine is being built to shoot x-rays at deep-seated cancer tissue. At this high 
intensity the rays will penetrate over -lying layers of healthy tissue without injuring 
them. The device will be compact and inexpensive enough to enable nearly every 

hospital in the country to own one 

Taylor St., Sunnyvale, Calif. The 
company manufactures and devel- 
ops electromechanical devices and 
processes. 

A new jet engine laboratory is 
being established by the Aeronau- 
tical Division of Minneapolis - 
Honeywell Regulator Co. to speed 
development work on jet engine 
controls. The new facilities, which 
include a separate building for this 
work, will be equipped with a net- 
work of highly complex electronic 
computers, controllers and relays. 

News From MIT 
JEROME B. Weisner has been ap- 
pointed director of the electronics 
research laboratory at the Massa- 
chusetts Institute of Technology. 
He succeeds Albert G. Hill, on leave 
of absence from the physics depart- 
ment, who has been named director 
of the Lincoln Laboratory, an elec- 
tronic research project operated by 
MIT for the U. S. Department of 
Defense. 

Dr. Weisner's career includes a 
term as chief engineer of the acous- 
tical and record laboratory in the 
Library of Congress, a staff mem- 
ber of the MIT radiation laboratory 
in World War II, a year at the Los 
Alamos Laboratory and profes- 
sorial posts at MIT. 

RCA Promotes 
Veteran Engineer 
EDWARD Stanko, veteran RCA engi- 
neer and pioneer in radio and tele- 
vision in the 1920's, has been ap- 
pointed to the newly created post 
of manager of engineering, techni- 
cal products division, RCA Service 
Co. Inc. In his new position he 
will direct specialized training of 
field personnel, preparation of tech- 
nical information, and development 
of new and improved methods for 
installation and servicing of RCA 
technical products. 

Air Force Appointee 
HARRY Davis was recently named 
technical director of the laborator- 
ies at Rome Air Development 
Center, Rome, N. Y. In his new 
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\\ftbirtorEuî 
Ire sofves yc 

PROBLEM: To provide superior vibration 
control while simplifying suspension design 

SOLUTION: The Isomode* Type 5 Mount 

that isolates all modes of motion 

HOW to get optimum isolation into a prod- 
uct design? The answer is not always easy. 

But it was made much easier to find when 
Isomode Mounts were developed. They offer 
what's needed for outstanding results-namely, 
control of horizontal and rocking motions as 

well as vertical vibrations. 

And here's why. Isomode Mounts have equal 
spring rates in all directions. They therefore 
absorb vibrations from all directions equally 
well. As a result, they can be mounted at any 
angle, permitting location of ideal suspension 
points and simplifying design. 

In addition, Isomode Mounts have high load 

(6) 

iu geti 

ro 
u 

lb 11 e rns 

capacity in compact size, saving both space and 
weight. Large rubber volume for their size lends 

softness for good isolation, yet the mounts are 

stable, self snubbing and long lasting. 

These mounts are an example of the kind of 
vibration engineering put to work for you at 

MB. Many companies have found it good prac- 
tice to make MB their headquarters for vibra- 
tion information. You will too - on vibration 
isolation, control, testing, detection or measure- 
ment. For more details on Isomode Mounts, be 

sure to write for Bulletin 410-5. 
*Trade Mark Reg. U.S. Pat. Of. 

A vibration exciter to meet your needs 
Whether your shake testing requirements are of large order or small, 
there's an MB Shaker for the job. Model SD, for example, has rated force 
output of 10 pounds; while the C -2S provides 2500 pounds. Model also 
available for 10,000 pounds. So if you have to vibration test to MIL -E-5272, 
be sure to check up with MB. Bulletin No. 1 -VE -5 gives technical data 
on MB Shakers. Write for it. 

THE MANUFACTURING COMPANY, INC. 

1060 STATE STREET, NEW HAVEN 11, CONN. 

PRODUCTS AND EQUIPMENT TO CONTROL VIBRATION TO MEASURE IT TO REPRODUCE IT 
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OR@ METER MOUNTS 

Pholo'Below Ccurtesy Cummins Engine Company, Inc. 

BURBANK, CALIFORNIA 
233 South Third Street 

DETROIT 2, MICHIGAN 
7310 Woodward Ave 

Photos Courtesy The Massey -Harris Company 

The Sure Way to 

"Design out" 

Vibration and Shock Damage. 

Lord Meter Mountings are paying 
dividends to manufacturers and users 
of heavy duty industrial and farm trac- 
tors, lift trucks, stationary engines and 
many other industrial machines where 
shock and vibration are encountered. 

The Lord Meter Mount assures the 
accurate performance designed into 
Hobbs Engine -Hour Meters when they 
are subjected to excessive vibration on 
farm tractors and stationary diesel en- 
gines. These meters are protected from 
the damaging effects of vibration and 
shock by the unique method of com- 
bining shear and rolling action of the 
rubber to absorb destructive forces. 
The outer ring is mounted to the panel 
and the inner ring holds the meter thus 
giving protection in multi -planes. The 
rubber between these rings does the 
work. We will be pleased to have the 
opportunity to help you in the appli- 
cation of Lord Meter Mountings. 

DALLAS, TEXAS PHILADELPHIA 7, PENNSYLVANIA DAYTON 2, OHIO 
1613 Tower Petroleum 725 Widener Building 238 Lafayette Street 

Building 
NEW YORK 16, NEW YORK CHICAGO 11, ILLINOIS ERIE, PENNSYLVANIA 

280 Madison Avenue 520 N. Michigan Ave. 1635 West 12th Street 

LORD MANUFACTURING COMPANY e ERIE, FA. 

HEADQUART 3 
FOR 

VIBRATION CONTROL 
el® Fe'® 

B°NDED Rl:é6E/ 

PLANTS AND PEOPLE 

H. Davis 

(continued) 

duties he will direct the research 
and development ground electronics 
program, including communication, 
ground radar, navigation and guid- 
ance systems. 

For the last five years Davis has 
been chief engineer of the Naviga- 
tion Laboratory at Watson Labora- 
tories, Red Bank, N. J. and at 
Rome, N. Y. He was responsible 
for a wide variety of systems devel- 
opments in the field of navigation 
including base line guidance sys- 
tems, long distance navigation aids, 
aircraft approach and landing 
equipment, data transmission gear, 
various types of transponders, traf- 
fic control equipment, automatic 
control systems and computer appli- 
cations. 

New Company Organized 
FORMATION of the Mercury Elec- 
tronic Co. in Red Bank, N. J., for 
the design, development and manu- 
facture of electronic equipment, has 
been announced by Andrew Mun- 
chak, Jr., its founder. Mr. Munchak 
had been associated with Electronic 
Measurements Co., also of Red 
Bank, since 1940 when he founded 
the company. 

Mercury's line of electronic de- 
vices includes static converters, 
regulated power supplies and spe- 
cialized electronic equipment. 

NYU Faculty Promotion 
JAMES H. MULLIGAN, JR., has been 
appointed chairman of the depart- 
ment of electrical engineering, New 
York University. 

Prior to joining the faculty in 

384 September, 1952 - ELECTRONICS 

www.americanradiohistory.com



Advertisers: 

How about 

the 

NUCLEAR 

field? 

There are a good many adver- 
tisers using this ELECTRONICS 
who should also be advertising in 

NUCLEONICS. 

Particularly in instrumentation 
and laboratory equipment, there 
is a cross -over of use in the elec- 
tronic and in the nuclear field. 

But, there is very little cross- 
over in the subscriber lists of the 
two publications -a matter of a 

few percentage points. 

It is quite possible that you are 
doing an effective presentation of 

your products and abilities in this 
excellent issue, but are missing 
such presentation before one of 
the fastest growing fields in the 
country's history-the field of 
atomic energy. 

The sales representatives of 
ELECTRONICS are also the sales 
representatives of NUCLEONICS. 
They have much evidence pointing 
to the opportunities in this great 
NEW field. Ask them to show you 
what your potentials can be. 

NUCLEONICS 
VhC 913P 

A McGraw-Hill Publication 
330 West 42nd St. 
New York 36, N. Y. 

(jefÌawQ, 
Multi -channel 

telegraph Al or 

telephone A 3. STIBLC 
High stability (.003%) under 

normal operating 

conditions. 

RUGGED 
Components 

conservatively 
rated. Completely 

tropicalized. 

Model 446 transmitter operates on 4 crystal - 
controlled frequencies (plus 2 closely spaced 

frequencies) in the hand 2.5-13.5 Mes (1 6-2.5 
Mes available) Operates on one frequency at a 

time; channeling time 2 seconds. Carrier power 

350 watts. Al or A3 AM Stability 003% using 

CR 7 (or HC -6(1) crystals Operates in ambient 

0. to + 45° C using mercury rectifiers. 3.5° to 

+450C using ga.. filled rectifiers. Power supply. 

200 250 volts. 50/60 cycles. single phase 

Conservatively rated. sturdily constructed. Com- 

plete technical data on request. 

Here's the ideal general-purpose 

high -frequency transmitter! Model 

446 ... 4 -channel, 6 -frequency, 

medium power, high stability. 

Suitable for point-to-point or 

ground -to -air communication. Can 

be remotely located from opera- 

ting position. Co -axial fitting to 

accept frequency shift signals. 

Consultante, designers and manufacturers of standard or special 

electronic, meteorological and communications equipment 

AER -Q- ̀ COM 
g eg. t.. .. Pat. Off_ 

AERONAUTICAL COMMUNICATIONS EQUIPMENT, INC. 
3090 Douglas Road, Miami 33, Florida 

Boost Your Quality Standards 

with DX ELECIIDNICCDMPIINENTS 

SPECIAL 
ASSEMBLIES 

TOROID COILS 

DEFLECTION 
YOKES 

CRYSTALS 

TOROID FILTERS... I. F. TRANSFORMERS ... R. F. COILS ... DISCRIMINATORS 
TRANSFORMERS ... TV TUNERS ... ION TRAPS ... SPEAKERS 

If you require exacting quality and dependable performance, let 
DX engineers figure with you on your next production run. Users 
of DX components enjoy exceptional freedom from field failures. 
This advantage can be yours at no extra cost. Write today. 

GENERAL OFFICES: 2300 W. ARMITAGE AVE., CHICAGO 47, ILL. 

COMPONENTS.. 

the heart of a good television 
receiver" 
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to withstand moisture 

or severe vibration 

Hand tinning keeps solder 
inside cup. 

Both pin and socket contacts 
machined from solid bar stock, 

electroplated with silver. 

Matching serrations in endbell and shell make 
practical wrench tightening from one side of installation 

without putting strain on contacts or wires. 

Polychloreprene grommets 
make moisture -proof seal over 

soldered connections. 

Concentric rubber bushings moisture -proof wire 
entry. Eliminate strain on wires. 

AFand AN -F Series Cannon Connectors shown here 
are ideal for many varied industrial applications where 
severe vibration and moisture conditions must be met. 
This series was originally designed to answer Air Force 
and commercial air line requests for a product that would 
withstand the extreme conditions encountered in high 
speed aircraft. In addition to having great resistance to 
vibration and shock, these connectors withstand moisture 
from both external and internal condensation sources. 
They also provide for radio shielding. A study of the 
features, called out above, will show you why users are 
enjoying outstanding performance of these connectors. 
The machined ball -in -cone joint, while not obvious, plays 
an important part in providing radio 
shielding and improved vibration 
and moisture resistance. For engi- 
neering data request Cannon's AN 
Bulletin. 

The Cannon AF Series consists of 2 plug types and 3 receptacles 
in 15 diameters. Contact arrangements closely follow those in the 
AN Series. Shells are cadmium plated. The sturdy hex shaped 
coupling nut shown here is used on sizes 8S through 18. Larger 
diameters have a strong spline type coupling nut to fit spanner 
wrenches. Knurled type coupling nuts are available to meet 
AN -F specification. 

CANNON ELECTRIC 
Since 1915 

Factories in Los Angeles, Toronto, New Haven, Benton Harbor. 
Representatives in principal cities. Address inquiries to Cannon 
Electric Company, Dept. I.120, p.o. Box 75, Lincoln Heights 
Station, Los Angeles 31, Calif. 
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Resilient Polychloreprene 
insulators have high dielectric 
strength over wide 
temperature range. 

Machined 
ball -in -cone joint. 

PLANTS AND PEOPLE (continued) 

1949 he was chief engineer of the 
Television Transmitter Divsion, 
Allen B. DuMont Laboratories, and 
was active in the development of 
the first DuMont image orthicon 
field pickup equipment. 

During World War II, Dr. Mul- 
ligan was a member of the Com- 
bined Research Group of the Naval 
Research Laboratory engaged in 
the development of radar identifica- 
tion equipment. 

Presently he is chairman of the 
New York Section of IRE. 

New Turner Co. V -P 
BENNO Von Mayrhauser was re- 
cently appointed vice-president in 
charge of production at Turner Co., 
Cedar Rapids, Iowa. In his new 

B. Von Mayrhauser 

position his time will be devoted to 
the expanding of product quality 
control and production methods. 

Westinghouse Promotions 
THREE top -rank engineering ap- 
pointments at Westinghouse Elec- 
tric Corp. have been noted lately. 

J. H. Findlay has been named 
manager of power and special tube 
engineering for the Electronic Tube 
Division at Elmira, N. Y. He joined 
the company in 1933 as an x-ray 
tube engineer in the Lamp Division. 

D. D. Knowles was recently ap- 
pointed staff assistant to E. A. 
Lederer, manager of engineering 
for the Electronic Tube Division. 
Mr. Knowles, with Westinghouse 
since 1923, is holder of the John 
Scott Medal for meritorious inven- 
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CLOTHES CLIP 
Sturdily constructed for maximum 
life. Finished in semi -gloss black 
enamel. Ribbed, firm -gripping 
clamping pads made of hard neo- 
prene. Mounting plate enables clip 
to be attached to hard surface, 
such as a switch case. Hard drawn 
steel spring wire insures optimum 
spring action. 

WITH MOUNTING 
HOOK FOR USE ON 

-rCORDSETS . . . This 
model utilizes a steel 
mounting hook which 
con be hooked directly 
on a cordset molded for 
this purpose. 

I 

DATA SHEETS 
I' ON REQUEST. 

27 SIXTH AVENUE, BROOKLYN 17, NEW YORK 

ADVERTISERS: 
Now about the NUCLEAR field? 

There are a good many advertisers 
using this ELECTRONICS who should 
also be advertising in NUCLEONICS. 

Particularly in instrumentation and 
laboratory equipment, there is a cross- 

over of use in the electronic and in 
the nuclear field. 

But, there is very little cross -over in 

the subscriber lists of the two publica- 
tions -a matter of a few percentage 
points. 

It is quite possible that you are doing 
an effective presentation of your prod- 
ucts and abilities in this excellent issue, 

but are missing such presentation be- 

fore one of the fastest growing fields in 

the country's history - the field of 

atomic energy 
The sales representatives of ELEC- 

TRONICS are also the sales represen- 
tatives of NUCLEONICS. They have 

much evidence pointing to the oppor- 
tunities in this great NEW field. Ask 
them to show you what your potentials 
can be. 

ABC NUCLEONICS °p 
A McGraw-Hill Publication 

330 West 42nd St. New York 36, N. Y. 

FOR MARKING... 
PLASTIC METAL 
GLASS PAPER 
RUBBER CERAMIC 

CARDBOARD 
in such products as 
Resistors, capacitors, 
valves, tubes, labels, 
sleeves, spark plugs, car- 
tons, etc., etc. 

THESE PRODUCTS 
AND MANY OTHERS 
OF ALMOST ANY 
MATERIAL AND SHAPE 
CAN BE IMPRINTED 

ON THE 

REJAFIX 
MARKING MACHINE 

Why not send us samples of your products? They will be test -printed and 

returned to you for your examination! 

REJAFIX HAND -OPERATED MODELS FOR SMALL 
RUNS. FULLY AUTOMATIC MODELS FOR MASS 

PRODJCTION. 
EST. 1922 

POPPER & SONS INC. 
300 FOURTH AVENUE 
NEW YORK 10, N.Y. 

Ab.!!IhhhuhhtIII'uhI"hhhh110resistânce 

TEST 
Metals, Cªramics, Rubber, Plastics & Textiles 

Be 100% 
right in all 

your wear and 
abrasion tests with 

the Taber Abraser. 
This instrument simulates 

actual wear conditions on 
metals, plastics, paints, rubber, 

linoleum and textiles during test 
and gibes you an accurate numerical 

index for your report. Recognized as the 
standard abrasion test and used by leading 

product research laboratories the world over. 

Send for FREE FOLDER 

I INSTRUMENT CORPORATION 
111 EL GOL NDRY ST., NCRTH TONAWANDA, N. Y. 

AL.O WRITE FOR FREE LITERATURE ON 

* /-5 Stiffness Gauge * Scratch and Tughness Testers For Plastics 
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what are Ilhome-made'' coils costing you? 
"Home-made coils cost us far too much", you'll say 

when you balance all the costs, wasted time and materials, 
production delays and excessive rejects against 

Clippard production -engineered coils. 
Clippard specialists have made a career of coil and sub- 

assembly work ... quickly turn out runs of 1,000.. . 
10,000 ... 1,000,000 or more units using specially 

designed high-speed equipment 
of laboratory accuracy. 

For you, as for many of the nation's leading 
electronic and electrical manufacturers, they'll whip 

production delays, hasten delivery dates, cut costs. 
Often, Clippard works out design 

improvements that save money, critical 
materials and valuable time. 

Devote your production facilities to more 
profitable work. Turn your coil winding and 

sub -assembly jobs over to Clippard. Savings will be 
greater than you thought possible. 

WRITE TODAY, 
describing your requirements. 

PRODUCTION TESTING 
Resistors and Condensers? 

Send for catalog sheets describing Clip- 
pard PR -5 Resistance Comparator and 
PC -4 Capacitance Comparator. Each 
will soon earn its keep in your plant by 
allowing unskilled operators to check 
more than 30 components per minute 
with laboratory accuracy. 

(11118f6 
INSTRUMENT LABORATORY INC. 

7350-90 Calerain Road Cincinnati 24, Ohio 

MANUFACTURERS OF R. F. COILS 

AND ELECTRONIC EQUIPMENT 

Phone JAckson 4261 

PLANTS AND PEOPLE (continued) 

tions in gaseous conduction tubes. 
He has had more than 80 patents 
issued on electronic tubes, circuits 
and oil -burner controls. 

S. C. Leyland, with the company 
in various engineering positions 
since 1925, was named manager of 
engineering for the Meter Division. 
In his new post he will be respon- 
sible for all products made at the 
division, including watthour meters, 
relays, instruments and auxiliary 
equipment. 

Amperex Plant Completed 
THE newly constructed plant of 
Amperex Electronic Corp. in Hicks- 
ville, L. I., N. Y. is now in full 
operation. 

This modern structure houses 

New Amperex plant 

executive and clerical departments, 
and contains elaborate research, 
engineering and production facili- 
ties for the design and manufacture 
of electronic tubes exclusively. 

Syntron Opens Canadian 
Subsidiary 
ORGANIZATION of a Canadian sub- 
sidiary, Syntron Ltd., with a manu- 
facturing plant in Stoney Creek, 
Ontario, Canada, has been an- 
nounced by Syntron Co. of Homer 
City, Pa. Selenium rectifiers will 
be the first item to go into produc- 
tion, although ultimately the 
company's entire line will be manu- 
factured in the new plant. Produc- 
tion is expected to start sometime 
in the Fall of this year. 

Nashua Gets Kaiser Plant 
TEAMING up with Sanders Asso- 
ciates, an electronics engineering 
firm of Waltham, Mass., Henry 
Kaiser has entered the electronics 
field by opening up the Kaiser - 
Sanders Electronic Division in 
Nashua, N. H. Employment is to 
start at around 100 workers and 
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The Nonmelting Silicone Insulating 

and Waterproofing Compound that 

is stable from -70° to over 4001°F. 

Meets oll 
Requirements 
of AN -C-12843 

DOW CORNING 

4 COMPOUND 

Dow Corning 4 applied by brushing to AN con- 
nector receptacle of pilot's "jack box' prevents 
interference caused by moisture at this critical 
junction it aircraft communications system. 

Dow Corning 4 applied by bv,string ^o AN con- 
ne,:tor on V. H. F. Transmitter' Receiver eu, ludes 
moisture without appreciable change in resist - 

_e across properly moted pin and.ocknt 
cocnectiors. 

Arrows show where Dow Corn ng 4 is used on 
variable inductance rof.ers in a Collins - 
Western Electric V. H. Tramnitter/Receiver 
to lubricate, minimize resistance and reduce 
leakage losses. 

Photos courtesy Braniff Interi ahonol Airways. 

Áöe waterrepelllentthan paraffin,.Dow 
Corning 4 Silicone Compound is highlly 
resistant to oxygen, ozone and deterio- 
ration caused. by corona discharge. 

e7Lee ?Wee- for your copy of 
our new booklet on Dow Corning .4 

Compound. Address Department BD. 

FIRST tN 
SILICONES 

DOW MMR 1il!4 

CORPORATION 

MIDLAND, M CHIGAN 

SPECIALISTS IN 
HIGH-SPEED 

electron tube 

machinery 
Kahle's 40 years of experience 
eliminate trial orders and ex- 
perimental set - ups. Standard 
toolings for all tube manufac- 
turing eventualities already have 
been tested and approved. This 
means that Kahle can assemble 
machines for everything from 
sub -miniature to largest TV pic- 
ture tubes to your exact speci- 
fications ... at lower costs! 

ENGINEERING CO. 

#1384 12 -HEAD BUTTON STEM MA- 
CHINE. FOR SUB -MINIATURE TUBES. 

Upper and lower molds on every head. 

Dual motor drive. Indexing and head ro- 

tation are by separate motors. For oblong, 

square, round buttons, etc. 

M,.chinery for all types of 
electron tubes and related 
glass products. 

Consultations invited. Write 
today for our new catalog 
with complete details. 

1309 Seventh St., North Bergen, N. J. 

RCA TEST EQUIPMENT 
TUBES PARTS BATTERIES 

NEW! 5" OSCILLOSCOPE WO -88A 
High Gain Wide Band Direct Coupled 
Response flat from dc to 100 Kc; within -3 db at 500 Kc; 

within -10 db at 1 Mc. Excellent square wave response with 
negligible tilt and over -shoot. Vertical deflection sensi- 

tivity 25 rms millivolts per inch. Direct -coupled push-pull, 

two stage vertical amplifier. Frequency compensated, 
voltage -calibrated attenuators. 5" CR tube with graph 

screen scaled directly in peak -to -peak voltage. Overall Ä 
input resistance 10 megohms shunted by 9.5 uuf with 
WG -216B Low Capacitance Probe. "Plus" and "minus" sync, 

1 -volt peak -to -peak calibrating voltage. -', 141 4 
Complete with Matched Probes and Cables Price $159.50 --- 

For fast service on RCA TUBES, TEST INSTRUMENTS, 

BATTERIES, PARTS - - . Call Hudson your complete, 
dependable source! 

COMPLETE STOCKS ALWAYS ON HAND! 

FREE! 953 HUDSON CATALOG 
With Latest JAN Cross -Reference GUIDE 

Everything in electronics at your fingertips in this greatest of all 1953 HUDSON 
CATALOG! Over 196 pages of Radio, TV, Tubes, Test Instruments ... all standard 
electronics equipment for industry. The most complete buying guide of its kind 
PLUS the latest JAN CROSS-REFERENCE GUIDE with complete listings of fully 
approved JAN type components with comparative cross-reference interchange- 
ability charts that save endless hours of catalog searching. 

Get Prompt Delivery of Everything You Need From HUDSON - Complete Stocks 
of All Standard Electronics Equipment and Fully Approved JAN Type COMPONENTS. 

HUDSON 
RADIO & TELEVISION CORP. 

Send for your FREE Catalog today! Dept. M-9 

48 WEST 48th ST. 212 FULTON ST. 
New York 36, N. Y. Circle 6-4060 New York 7, N. Y. 
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HOW EDISON HELPED RCA 
BEAT the DOPPLER EFFECT 

Equipment used in the monitoring of 
television transmitters employing the 
offset carrier system requires a degree 
of frequency accuracy and long term 
stability unheard of a short time ago. 
The most exacting requirements are 
imposed at the upper end of the newly 
assigned U.H.F. channel, where moni- 
tor accuracy must be held to 5 parts in 
ten million. 

At this high order of accuracy, single 
checks against a stable reference 
source such as WWV are inadequate 
because the Doppler effect in trans- 
missions reflected from the ionisphere 
causes variations amounting to 50% 
of the allowable monitor tolerance 
over a 24 hour period. 

Engineers at the Radio Corporation 
of America found the solution in a 
new crystal oscillator so stable that 

Edison Temperature 

Control in RCA Crystal 

Oven Maintains Oscil- 

lator Frequency to 

Accuracy of 0.00005%. 

readings can be taken over a relatively 
long period of time without recalibra- 
tion. In this way accurate average fre- 
quency values can be obtained which 
cancel out the variations caused by 
the Doppler effect. 

The heart of this oscillator is the 
new RCA VC -1-F crystal unit. Mount- 
ed in the TMV-129-P oven and tem- 
perature -controlled by an Edison 
sealed -in -glass thermostat, the oscilla- 
tor maintains the required accuracy of 
0.00005% for periods in excess of the. 
30 day minimum specified. 

Let us send you, free, specifications 
on Edison sealed thermostats. Ask for 
bulletin No. E-3009. Edison ther- 
mostats feature stability measured in 
years; control within ± 0.1°F and 
capacity to 115 volts 8 amperes dC 
or 1000 watts. 

INCORPORATED 
INSTRUMENT DIVISION 

Lakeside Avenue, West Orange, N. J. 
MANUFACTURERS OF 

Electrical Resistance Bulbs 
Temperature Indicating and Alarm Systems 

Time Delay Relays 

YOU CAN ALWAYS RELY ON EDISON 

PLANTS AND PEOPLE (continued) 

is expected to reach several hundred 
very shortly. The new firm will 
turn out servomechanisms for 
guided missiles and other similar 
control equipment. 

Caruthers Joins Lenkurt 
ROBERT S. Caruthers has joined the 
Lenkurt Electric Co., San Carlos, 
Calif., manufacturers of telephone 
and telegraph carrier equipment, as 
chief systems engineer. In this 
capacity he will be responsible for 
working out design objectives of 
new carrier systems to meet future 
requirements of the communica- 
tions industry. 

He comes to Lenkurt after 23 
years with the Bell Telephone 
Laboratories where he was engaged 
principally in the development of 
carrier telephone systems. 

Transco Names 
Engineering Manager 
FREDERICK G. Suffield has been ap- 
pointed engineering manager of 
Transco Products, Inc., with head- 
quarters at the Los Angeles, Calif., 
plant. 

He has an engineering back- 
ground of fifteen years, specializing 
in airborne search radar and related 
electronic units. Formerly with 
Westinghouse and until recently 
with the Houston Corp. which was 
acquired by RCA in 1950, he was 
chief engineer of the electronics di- 
vision and manager of the engineer- 
ing section handling design of mili- 
tary search radar systems. 

Dedicate New Raytheon Unit 
WITH the dedication of a new build- 
ing on Seyon St., Waltham, Mass., 
Raytheon recently announced a $2 
million transistor program for both 
research and development. Not only 
will uses of transistors be explored, 
but high-speed machinery to manu- 
facture them automatically is also 
under consideration. 

The company's experience with 
these devices includes the produc- 
tion of germanium photocells ex- 
perimentally in 1929 and the 
supplying of point -contact tran- 
sistors since 1948. 
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For ultra 
precision 

design 

3 
specify Micro, 

America's only 
fully ground 
miniature 
ball bearings 

In just three years, sales of Micro bearings have soared 
850% as more and more top-flight designers and engi- 
neers choose Micro for exacting designs. Only grinding 
can give you the ultra precision and trueness of dimen- 
sion Micro offers - yet Micro bearings actually cost 
less than unground miniatures. 85 sizes and types in 
dimensions as small as %" o.d. and in tolerance ranges 
of ABEC-5 and above. 

Write for Technical Bulletin No. 50 

New Hampshire MICRO J 
Ball Bearings, Inc. 

5 MAIN STREET, PETERBOROUGH 1, N. H. 

THE DISTINCTIVE NEW 

ER -225 
SERIES 

RACKS by PAR -METAL 
18" Deep, 22" Wide 

offer you the greatest dollar -for -dollar 
value in the industry today! 

Because only in the ER -225 will you find 
these unique features: 

Standard 431/4", 671/4', and 831/2" heights. 

New ribbed design corner trims, with new 
quick FRONT detachable fastenings. 

The door is stamped from one piece of 
steel and reinforced-with formed, clean, 

smooth, double thick edges. 

"Multiracks" available with closed or open 

intermediate sides for rack -to -rack wiring. 

Streamlined modern design; beautiful finish. 

Planning an electronic product? Consult Par -Metal for 

RACKS CABINETS 
CHASSIS PANELS 

Remember, Par -Metal equipment is mode by 
electronic specialists, not just a sheet metal shop. 

iebde v7 

EeedivaCsic 
SAecúazad 

F = 

'41( AJ4 

WRITE FOR CATALOG ! 

"MULTIRACKSrt 
These Racks may be 
assembled in multiple units 
as shown above.. 
SHELVES available. 
Also ROLLER TRUCKS 
available for single rocks 
or "Multiracks". 

NO INCREASE IN COST! 

The ER -225 is priced to 
compete with racks not 
having the equivalent fea- 
tures. Beyond doubt - it's 
the industry's greatest 
value. 

The ER -225 Rack as used 

by the American Communi- 
cations Corp., N. Y. C. 13. 

ISRaffnit 
PRODUCTS CORPORATION 
32-62 - 49th ST., LONG ISLAND CITY 3, N. Y. 

Tel.: AStoria 8-8905 
Export Dept.: Rocke International Corp. 

13 East 40 Street, New York 16, N. Y. 

in dynamic 
stress 

measurements 

ETC 

Model H4GEL 

4 -CHANNEL 

OSCILLOSCOPE 

Designed for dynamic stress 
measurements with strain gages, this 
instrument's high frequency 
response from DC to 100,000 cycles 
per second permits accurate study of 
high -frequency phenomena beyond 
the range of normal test procedure. 
Four simultaneous strains can be 
recorded on the 5" face of a single 
ETC 4 -gun tube. When using a 
drum -type camera as the recording 
means, it is possible to photograph 
simultaneously eight independent 
phenomena using one right hand 
and one left hand 4 -channel oscil- 
loscope. Thus, the oscilloscope is 
ideally suited for critical studies in 
many fields ranging from rockets, 
jet engines and aircraft to automo- 
tive equipment, presses and various 
rotating and reciprocating mechan- 
isms. Power supply is dolly -mounted 
as shown. Write for H4GEL bulletin. 

Headquarters for 
MULTI -GUN 

C -R , 72ES 
t, 9 

0 

MULTI-CHANNELI >? 

'SCOPES 
it : 

Catalog on request `'' ! t S 

CORPORATION 
1200 E. MERMAID LANE 
P#IILAOELPHIA 10, PA. 
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NEW BOOKS 
CONTINENTAL 

LIGHTWEIGHT FOR AIRCRAFT & 
PORTABLE EQUIPMENT USE POSI- 
TIVE POLARIZATION PRECISION 
MACHINED NON -ROTATING CON- 
TACTS MINERAL FILLED MELAMINE 
BODY HIGH DIELECTRIC AND 
MECHANICAL STRENGTH TELE- 
SCOPING BARRIERS FOR UNUSUALLY 
LONG CREEPAGE PATH 

MAXIMUM WIRE SIZE #16 AWG 
Creepage between contacts ..:7/32" MIN. 
Air Space between contacts .. 3/32" MIN. 
Breakdown voltage between contacts with 
connector engaged at sea level, normal 
conditions 5500 V.R.M.S. 

ALUMINUM HOOD AND CABLE 
CLAMP IS AVAILABLE FOR ALL 
TYPES, DESIGNATED BY ADDING "H" 
TO TYPE DESIRED, i.e.: 7-16 PH, 
Plug with Hood, 7-16 SH, Receptacle 
with Hood, 7-16 H, Hood only. 

CATALOG WITH COMPLETE 
DETAILS - AVAILABLE ON 
REQUEST. TO DEPT. E-9 

O°JUHA^^Sco 

CORPORATION 
45-01 NORTHERN ROULIVARD, L. I. C. 1, N. Y. 

The Magnetron 
BY R. LATHAM, A. H. KING AND L. 
RUSHFORTH. Published by Chapman 
& Hall Ltd., London, England, 1952, 
142 pages, 18s. 

THE PURPOSE of this monograph was 
stated by the authors to be two -fold. 
First, it was intended to explain 
the construction and properties of 
the microwave magnetron in a way 
that could be understood by readers 
not having a specialized knowledge 
of high -frequency fields. The second 
purpose was to provide more de- 
tailed information for those already 
familiar with magnetrons. 

So far as the first objective is con- 
cerned, the result is admirable. The 
general approach is partly from the 
historical point of view in that 
many of the problems that con- 
fronted those responsible for tube 
and system development, especially 
during the late 30's and early 40's, 
are stated and an outline of the rea- 
soning and results that followed 
are discussed. In following this plan 
the authors have produced a mono- 
graph that makes very enjoyable 
and instructive reading. 

The second objective, that of pro- 
viding detailed information, is 
satisfactory to a limited extent. The 
authors have obviously made no at- 
tempt at as complete a coverage of 
theory and practice as is given in 
Collins' "Microwave Magnetrons". 
This is not, however, to be taken as 
adverse criticism, for to have in- 
cluded more information would 
probably have resulted in burial of 
the basic principles, so nicely out- 
lined, in a welter of detail. 

The first twenty-three pages re- 
view briefly the requirements of 
a radar system, the production 
of very -high -frequency oscillations, 
and early magnetron development. 
The next hundred pages describe 
properties of the anode block, ex- 
traction of energy from the mag- 
netron, electronic theory, cathode 
problems and construction, and tube 
manufacturing and testing. The 
three chanters on electronic theory 
are, in this reviewer's opinion, par- 
ticularly interesting because of the 
logical manner in which threshold 
voltage, energy conversion and 

CONTINENTAL 

COEM 
Pe 

. . 

TERMINA 
BOARDS 

ST AND -OFFS 

CONNECTOR TERMINAL BLOCK 

8 TO 28 CONNECTIONS 

SINGLE CONNECTION TERMINAL BLOCK 
No. of 

Type Con nec.Length 
rions 

Width Height 

10TB8M 8 2-1/2 1-5/16 11/16 
1011312M 12 3-3/8 1-5/16 11/16 
107818M 18 4-5/8 1-5/16 11/16 
10TB28M 28 6-1/2 1-5/16 11/16 
DESIGNED TO MEET 
U. S. BUREAU OF SHIPS 
SPECIFICATION 9000-6505-F-73214. 

FEED-THRU TERMINAL BLOCK 

8 TO 12 CONNECTIONS 

FEED THROUGH TERMINAL BLOCK 
No. of 

Type Convey. Length 
clans 

Width Height 

5T88M 8 6-1/8 1-1/16 1-3/8 
51810M 10 7-3/8 1-1/16 1-3/8 
5T812M 12 8-1/2 1-1/16 1-3/8 
MATERIAL: MOLDED FROM MINERAL 
FILLED PHENOLIC OR MELAMINE. 

STAND-OFFS 

STANDARD & MINIATURE 

MATERIAL SPECIFICATIONS: Insulation - 
molded, asbestos filled, melamine ¡MIL -P- 
1413) with good mechanical and dielectric 
properties. Solder Terminals - Bross, hot 
tin dipped for easy soldering. 
MOUNTING INSERTS: Hollow Point Alumi- 
num Rivet, with strain relief on mounting 
surface. Tapped Insert - Brass, cadmium 
plated, assembled with standard #4-40 or 
#6-32 machine screw. Threaded Stud - 
Brass, cadmuim plated, assembled with 
standard #4-40 or #6.32 nut. 

CATALOG WITH COMPLETE 
DETAILS - AVAILABLE ON 

REQUEST. TO DEPT. E-9 

O0JUR 
AMSCO 
CORPORATION 

43-01 NORTHERN BOULEVARD. L. I. C. I, N. Y. 

392 September, 1952 - ELECTRON ICS 

www.americanradiohistory.com



INSULATION 
FORM VAR FORMEX ENAMEL 

1. DIP WIRE in 
X -VAR for 3 
seconds. 

2. WITHDRAW 
and watch coat- 
ing disintegrate. 

3. WIPE CLEAN. 
Operation com- pleted in 
seconds. 

X -VAR is non -corrosive, non-creeping-leaves wire ready for 
soldering. Now in use by leading manufacturers of electrical 
products. Write for FREE SAMPLE for testing. 

FIDELITY CHEMICAL PRODUCTS CORP. 
472 Frelinghuysen Avenue, Newark 5, New Jersey 

DIGITAL COMPUTER SALES ENGINEERS 
ELECTRICAL ENGINEERS 

needed for customer contacts, sales, service, and contract administra- 
tion concerning large commercial installations of electronic digital com- 
puters, inventory and accounting systems. 

Minimum 2 years experience required 

Replies Strictly confi- Interviews arranged 
dential at our expense 

ifGh1'4 ,eeti4444,e4e4l'G: 
Leaders in the Development o* Digital Computers 

1902 W. Minnehaha, St. Paul 4, Minn. "You Will Enjoy Living in Minnesota" 

One phone 
CENTER 

Inc. 

El-ECRONIC. X1.2-3 

BPtc\a`I 
1-22 

is paie D,yorkut rSN,y. 

118 
Duuanene 

5t., 

call 
Will get you ALL 
your ELECTRONIC 

PARTS needs! 

Conserve your energy! 
Ask for "Bill Green" 

Electronics Center, Inc. 

Serves the industrial 
market exclusively. 

All leading lines direct. 

Just Published 

STORAGE 
TUBES 

And Their Basic 

Principles 

By M. KNOLL, 
Princeton University 

and 

B. KAZAN 
RCA Laboratories Division 

Complete data on the common 
technical characteristics of all 
charge -controlled storage tubes 
is available for the first time in 
this comprehensive new book. 
In concise and easily accessible 
form, the different types of stor- 
age tubes are classified and their 
fundamental operation ex- 

plained. Important functions are 
stressed, such as for TV, radar, 
computing oscillography and 
communications. 

1952 

143 pages, illustrated 

$3.00 

COVERS: Introduction - Equil- 

ibrium Potentials Acquired by an 

Insulating Surface Under Electron 

Bombardment and the Action of 

Light - Definitions - Methods of 

Writing and Reading-Signal-Con- 
verter Storage Tubes (Electrical - 
Electrical) Viewing Storage Tubes 

(Electrical -Visual) ---Computer Stor- 

age Tubes (Electrical-Electrical)- 
Television-Camera Storage Tubes 

(Visual-Electrical)-Bibliography. 

Write for copy ou 10 -day approval 

JOHN WILEY 
& SONS, INC. 

440 Fourth Avenue 
New York 16, N. Y. 
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SELENIUM RECTIFIER "BIBLE" 
Most complete book of its kind ever published ... 80 pages of valu- 
able information about Selenium Rectifiers ... 48 pages of Radio & 

Television circuit diagrams ... 20 pages on Power Rectifiers ... 3 

pages on High Voltage Rectifiers ... a 7 page cross index replace- 
ment guide. Send 50¢ for your copy or see your distributor. 

Sarkes Tarzian, Inc. 
RECTIFIER DIVISION 

Dept. 5, 415 North College Ave., Bloomington, Indiana 

NEW BOOKS (continued) 

mode stability are presented. 
All three authors were active dur- 

ing the war on the magnetron re- 
search and development project 
sponsored by the British Govern- 
ment. Messrs. Latham and King 
are presently members of the Im- 
perial College of Science and Tech- 
nology and of Clifton College re- 
spectively; Mr. Rushforth is a mem- 
ber of the Research Laboratory of 
the British Thomson - Houston 
Company, Ltd.-GEORGE D. O'NEILL, 
Sylvania Electric Products Inc. 

Electromagnetics 
By ROBERT M. WHITMER, Rensselaer 
Polytechnic Institute. Prentice -Hall, 
Inc., New York, 1952, 270 pages, 
$6.65. 

THIS book comprises a very excel- 
lently integrated and accurately 
written introduction to electromag- 
netic theory for undergraduate 
students of physics or electrical 
engineering. Integration stems 
from : consistent use of the field - 
theory point of view; compact- 
ing of mathematical manipulation 
through use of vector analysis; use, 
in general, of a single set of units 
(the internationally -recommended 
MKSA units in the preferred ra- 
tionalized form) ; and emphasis on 
subject content and illustrative ex- 
amples which are of common 
interest both to electrical engineers 
and to physicists. Accuracy stems 
from: careful statement of basic 
laws ; detailed development of gen- 
eral theory therefrom ; considered 
use of the recommendations encom- 
passed in the 1950 report "The 
Teaching of Electricity and Mag- 
netism at the College Level" of the 
Coulomb's Law Committee of the 
American Association of Physics 
Teachers ; and, above all, to the 
writer's own well -evidenced grasp 
of basic electrical theory. In con- 
sequence, this text ranks among the 
best of those available for intro- 
ductory study of electromagnetic 
theory. 

The essential content comprises 
account of the basic theory of elec- 
trostatics (Chapters 1-5), mag- 
netostatics and electromagnetism 
(Chapters 7, 8 and 9), brief chap- 
ters on d -c and a -c circuits (Chap- 
ters 6 and 10), an introduction to 
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D x 
specification designed 

CANVAS 
and leather 

PRODUCTS 

Instrument 
Cover & Bag 

BG BAGS - CW BAGS 

CARBINE CLIP BAG 

TOOL ROLLS - BAGS & CASES 

for 

Radio Equipment 

Electronic Equipment 
Radar Equipment 

C. R. DANIELS, INC. 
DANIELS, MD. 

75 West St. New York 6, N. Y. 
549 W. Randolph St. Chicago 6, Ill. 

J 

LOOKING 
AHEAD? 

If you're a top performer in the field 
of physics, electronic engineering or de- 
sign, and you're looking for a career as 
well as a well -paid position, it will pay 
you to investigate the excellent oppor- 
tunity we offer. 

BASIC QUALIFICATIONS: 
Minimum of four year's experience in 
advanced research or development related 
to: 

PULSE CIRCUITS 

COMPUTERS 

NUCLEAR INSTRUMENTS 

MINIATURIZATION 

ILLUSTRATED BROCHURE on request. Please 
write (giving summary of your education and ex- 
perience, plus salary requirements) to: 

BERKELEY SCIENTIFIC 
division of 

Beckman Instruments Inc. 

2200 Wright Avenue 
RICHMOND, CALIFORNIA 

CONTINUOUSLY 

VARIABLE FILTERS 

"Another SKL first" 
The - SKL - Model 302 includes two independent filter 

sections, each having a continuously variable cut-off range 

of 20 cps to 200 KC. Providing a choice of filter types each 

section has 18 db per octave attenuation. When cascaded 

36 db is obtained in the high and low pass setting and 18 

db in the band pass position. 'With low noise level and 0 

insertion loss this versatile filter can be used as an analyzer 

in industry and the research laboratory or to control sound 

in the communications laboratory, radio broadcasting, 

recording and moving picture industries. 

MODEL 302 
VARIABLE 

ELECTRONIC 
FILTER 

, . 

SPECIFICATIONS 

CUT-OFF RANGE 
20 cps to 200 KC 

SECTIONS 
2-can be high, low and 
band pass 

ATTENUATIONS 
36 db/octave maximum 

INSERTION LOSS . 0 db 

NOISE LEVEL 
10 db below 1 volt 

FREQUENCY RESPONSE 
2 cps to 2 MC 

SKL SPENCER -KENNEDY LABORATORIES, INC. 
181 MASSACHUSETTS AVE., CAMBRIDGE 39, MASS. 

STANDARD 

TYPE 

700 

MIDGET 

TYPE 

600 

"Midget" model 
is especially de- 
signed for crowd- 
ed apparatus or 
portable equip- 
ment. 

Solid silver contacts and stainless silver 
alloy wiper arms. 

Rotor hub pinned to shaft prevents un- 
authorized tampering and keeps wiper 
arms in perfect adjustment. 

Can be furnished in any practical 
impedance and db. loss per step upon 

request. 

TECH LABS can furnish a unit for every 
purpose. 

Write for bulletin No. 431. 

Exclusive Canadian Dist.: RCA Victor, Ltd 

Manufacturers of Precision Electrical Resistance Instruments 

PALISADES PARK NEW JERSEY 
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For Parts that must be 
TAKEN OFF-PUT BACK-BUTTONED TIGHT 

LOCKS TIGHT WITH A QUARTER TURN 
Always at correct tension 
Lion Fasteners are right for buttoning parts that must be removed 
repeatedly for inspection, maintenance, or other reasons. 

Vibration and shock can't loosen a Lion Fastener. Even an 
inexperienced service man can't replace it wrong. A quarter turn 
opens it. Another quarter turn locks it. The tension is designed 
into it. 

Lion Fastener Spring Assembly is quickly spot welded or riveted 
in place. The stud cannot be lost. It is grommeted tight to the sheet. 
They will button sheets .040 plus or .020 minus over or under 
standard rating. The misalignment is as much as .156. The one- 
piece forged stud is tested to 1425 lbs. Write today for demonstra- 
tion kit and application data. 

TYPICAL APPLICATIONS: INSPECTION PLATES COWLING 
ELECTRICAL PANELS CABINETS DUCTWORK 

3ree DEMONSTRATION KIT contains 
sample Lion Fasteners to help you visualize their 
adaptability to your product. Write on your company 
letterhead. No obligation. 

LION 
FASTENERS, INC. 

500 MAIN ST., HONEOYE FALLS, N. Y. 

NEW BOOKS (continued) 

wave propagation based on use of 
Maxwell's scalar and vector po- 
tentials (Chapters 11, 12 and 13), 
a concluding Chapter 14 on the 
Hertzian vector, an appendix listing 
the principle identities in vector 
analysis used in the context, and 
a short list of recent pertinent texts 
for supplementary reading. 

The typography, binding, line - 
drawings, and page layout are 
excellent, indicating the careful 
attention of the publishers to 
facilitating ease of use, reading 
and grasp of content by the student. 
The problem exercises are numer- 
ous, carefully phrased and so 
selected that solution of them by 
the student will both illustrate ap- 
plication of and familiarize him 
with all the principal points of 
theory. 

Errors Noted 

The text appears unusually free 
from typographical errors and from 
any considerable number of inac- 
curacies of statement. Illustrative 
of those which do occur, the re- 
viewer noted : The phrase "work 
which must be expended" instead 
of the correct "work per unit of 
charge which must be expended" on 
page 13, third line from bofttom; 
mislabeling of a vector in Fig. 1.4 
as F instead of E ; 0 (r) instead 
of 0(r) in equation 5-10; omission 
of arrowheads on the radial lines 
of Fig. 2.8; omission of lim 

dS-O 
before the right-hand member of 
equation 5.5, and use of S instead 
of the correct s on the integral of 
the following unnumbered equa- 
tion ; the usual semi -incorrect char- 
acterization on page 216 of the 
Poynting vector as "the flux of 
power per unit area" instead of 
the correct designation as a vector, 
the integral of whose normal com- 
ponent over a closed surface yields 
the flux of power through the sur- 
face; etc. 

However, these inaccuracies are 
rather minor, can easily be cor- 
rected in a second printing, and, 
for the most part, are of such 
nature that they do not detract 
from the reviewer's estimate of 
the book as a most admirable text, 
well suited both to use as an under - 
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Precision drilling made easy! 

"Weft 111 204-C 

6" Throat 

0-1/8" Capacity 

1" Quill Travel 

Sensitive "Feel" 
Sensitive Speed Control: 

Foot -operated, leaves both hands free 

High Precision: Selected 
Chuck and Bearings. Spindle true 
within .0004". Table square .0006" in 
5" circle. Permanent accuracy, cast- 
ings annealed and ground. 

WRITE: Bulletin IM2 
Phillips & Hiss Co., Inc. 

=cm-mechanic.1155 N. McCadden Place 
Hollywood 38, California 

BE SAFE WITH 

A-27 
LOW -LOSS LACQUER & CEMENT 

Q -Max is widely accepted as the 
standard for R -F circuit components 
because it is chemically engineered for 
this sole purpose. 

Q -Max provides a clear, practically 
loss -free covering, penetrates deeply, 
seals out moisture, imparts rigidity and 
promotes electrical stability. 

Q -Max is easy to apply, dries quickly 
and adheres to practically all materials. 
It is useful over a wide temperature 
range arid serves as a mild flux on 
tinned surfaces. 

Q -Max is an ideal impregnant for 
"high" Q coils. Coil "Q" remains nearly 
constant from wet application to dry 
finish. In 1, 5 and 55 gallon containers. 

Ceirq 
r 

Ätcclé Cedae ric. 
MARLBORO, NEW JERSEY ^r 
(MONMOUTH COUNTY) 'LD) 
Telephone: FReehold 8-1880 dL r 

Finished coil impreg- 
nated with varnish 
coating 

Here at Coto -Coil... 
... the Impregnating Department applies the firal protective 

coating to precision -made Coto Coils. Each coil is pre -heated, 

immersed in varnish and drained . . . sometimes 3 or 4 

times. The varnish finish, baked in these modern ovens, not 

only provides a hard, durable outer surface but completely fills al)) voids within the 

coil, resulting in a solid, pocket -free mass. Such modern productíion facilities, plus 

35 years of experience, combine to make Coto Coils the first choice for engineered 

coils. Coto -Coil Company, 65 Pavilion Avenue, Providence 5, R. I. 

¿CIS/O 

Coto ado- i Coils 
1LO O 

VIBRATION AND 

STRESS ANALYSIS SYSTEM 

The Century Vibration and Stress Analysis System provides all of the necessary equipment 

to amplify and record vibration and stress -strain phenomena over a frequency range from 

0 to 2000 cps. 

Two modes of measurements are used in covering this system: (o) a car*ier amplifier system 

to measure phenomena in the range of 0-500 cps, utilizing externally excited pick-ups as the 

sensing element; and (b) a linear -integrating amplifier system covering the range of 3-2000 

cps, utilizing self -generating pick-ups, or d.c. excited strain gages employed dynamically. 

Both of these modes utilize either the Century Model 408 or 409 Oscillograph. 
Write for Bulletins. 

REGISTER and VOTE-It's YOUR Country 

1505 Race Street 
Philadelphia, Pa. 

GEOPHYSICAL CORPORATION 
TULSA, OKLAHOMA 
238 Lafayette St. EXPORT OFFICE: 

Dayton, Ohio 149 Broadway, New York 
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(GL9- NEW/. .. A WIDE RANGE 

LABORATORY 
PULSE 

GENERATOR 

MODEL PG -200 

Internally generated single pulses and recurrent pulses 20 cycles to 
20 KC 
External synchronization 0 to 20 KC from almost any waveform 
Direct reading Recurrence Rate Meter, 20 cycles to 20 KC 
Pulse duration continuously variable and calibrated from 0.1 to 50 
.0 seconds 
Rise and decay times less than 0.03 a seconds, 10% to 90% amplitude 
Position continuously variable and calibrated from 50 a seconds ad- 
vanced to 50 u seconds delayed with respect to synch output trigger 
Amplitude 1 w 100 volts open circuit, positive or negative, driving 
impedance 50 ohms 
Amplitude control isolated from un -terminated DC coupled output for 
maximum flexibility 
Maximum average load current 0.1 amperes automatically limited 

TELETRONICS LABORATORY INC. 

WESTBURY, L. I., N. Y. 

MANUFACTURERS OF ELECTRONIC INSTRUMENTS AND PRODUCTION TEST EQUIPMENT 

be dffleAerev.eed ' 

4 .* 
6 

MODEL 

PC -100R 

Paired pulses 5 to 5000 microseconds interval, 50 cycles to 5 Kc. recur- 
rence rate with meter indication 
Width 1 microsecond, rise and decay times 0.1 microsecond, amplitudes 
0-75 volts open circuit, 220 ohm internal impedance 
Polarities and amplitudes independently controlled, separate or mixed 
outputs 
Sync internal or from external positive 10 volt trigger 
Positive 50 volt sync output trigger coincident with fixed pulse, 220 
ohm internal impedance 
Time markers 1, 10 or 100 microseconds; negative pulses 0 to 10 volts, 
220 ohms internal impedance 
Amplitude calibration 60 cycle square wave, 0.1 to 100 volts in steps 
Model PC -100 cabinet mounted, PC -100R relay rack panel mounted 

Incorporates design of 
HAZELTINE ELECTRONICS CORP. 

Model 1456 Senior Pulser 

TELETRONICS LABORATORY INC. 

WESTBURY, L. I., N. Y. 

MANUFACTURERS OF ELECTRONIC INSTRUMENTS AND PRODUCTION TEST EQUIPMENT 

NEW BOOKS (continued) 

graduate classroom text (as in- 
tended by the author) and to use 
by the practicing engineer who 
may seek an introductory text on 
electromagnetic theory for original 
self -study, or for refreshing earlier 
classroom study.-TH0MAs J. HIG- 
GINS, Professor of Electrical En- 
gineering, University of Wisconsin. 

Fundamentals of 
Electronics and Control 

BY M. G. YOUNG AND H. S. BUECHE, 
both at the University of Delaware. 
Harper & Brothers Publishers, New 
York, 1952, 525 pages, $6.00. 

THIS text is for an introductory 
course in electronics directed to 
students majoring in all branches 
of engineering. The broad purpose 
of the book is reflected in such 
features as a discussion of the phe- 
nomena in an ignitron in the chap- 
ter on electron theory, nearly a 
whole chapter on the thyratron, 
and about 40 pages (another whole 
chapter) on mercury -pool tubes, in 
addition to the usually presented 
material. The first half of the book 
is on properties of electronic de- 
vices-including such modern ones 
as nonlinear resistors, saturable - 
core reactors and transistors; the 
second half is on applications- 
amplifiers, oscillators, modulators, 
demodulators and rectifiers. 

The treatment is straightforward 
description augmented by diagrams 
and illustrations. Circuit theory is 
introduced to enable the book to be 
used, if necessary, without a previ- 
ous course on electrical funda- 
mentals. Only the mathematics 
necessary for the descriptions is 
introduced, mostly algebra and dif- 
ferential calculus. 

Electronic techniques have pene- 
trated many fields. In describing 
dielectric phenomena and derating 
of capacitors due to heating, indus- 
trial uses of dielectric heating 
could have been mentioned. In de- 
scribing mutual coupling and the 
operation of transformers, the de- 
sign of applicators for induction 
heating could have been presented 
as an example. The use of the mag- 
netron for r -f heating, such as in 
special food cookers, might have 
been mentioned. 

Many uses for the techniques 
described in the text are brought 
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(SECO development 
and production. 

METALLURGISTS 

BASE, RARE AND PRECIOUS 
METALS AND ALLOYS 

SMALL UNITS 

SMALL SIZES 

CLOSE TOLERANCES 

Nickel alloy, filament wire and 

ribbon: flat, grooved, crowned. 

Grid wire electroplated. 

Alloys for highly engineered ap- 

plications, bare or enamelled. 

Further details upon request 

METALS CORPORATION 
228 East 45th Street, New York 17, N.Y. 

MUrray Hill 7-1594 

Hundreds of standard 

JONES 
TERMINAL PANELS 
Complete equipment for 

SPECIALS 

Send your 
specifications 
for prompt 

-quotation- 

Several pages of Jones 
Catalog No. 17 illustrate 
standard and special 
panels we are constantly 
producing. Latest spe- 
cial equipment enables 
us promptly to produce 
practically any panel re- 
quired. Send print or 
description for prices, 
without obligation. Hun- 
dreds of standard ter- 
minal strips also listed. 
Send for Catalog with 
engineering drawings 
data. 

JONES MEANS 
Proven QUALITY 

HOWARD B. JONES DIVISION 
'CINCH MANUFACTURING CORPORATION 

CHICAGO 24, ILLINOIS 
SUBSIDIARY OF UNITED-CARR FASTENER CORP. 

r 

a. 

WEIGHT -51/2 OUNCES (LESS CORD); 
WATTS -40 OR 60; TIP DIA.-BOTH 
t/g" AND T/4" TIPS FURNISHED WITH 
EACH IRON; PRICE- $550 
Write today for catalog describing 
the complete line of screw tip, plug 
tip and hatchet irons. 

-with the new HEXACON 

FEATHER 
OCEL 30HWEI 

G H T ; 

M 
So light its weight is hardly no- 
ticeable, but more powerful than 
its wattage rating indicates. Hat- 
chet design makes it more com- 
fortable and practical to use than 
a soldering pencil. No transformer 
required. 

HEXACON 
ELECTRIC CO. 

130 WEST CLAY AVE., 
ROSELLE PARK, N. J. 

POWER 

RESISTORS 
EVERY DESIRABLE 

CHARACTERISTIC 
Smallest in size. 
Sealed in Silicone. 
100% impervious to moisture and salt spray. 
Complete welded construction from terminal to 
terminal. 
Temperature coefficient 0.00002 per decree C. 

Ranges from .05 Ohms to 55,000 Ohms, depend- 
ing on type. 
Tolerance .1%. .5%, 1%, 3%, and 5%. 
RH Types-Silicone sealed in a die-cast, black 
anodiized radiator finned housing and mounts 
on sub -panel for maximum heat dissipation. 
Prompt Delivery. 
Let us quote on your immediate needs. 

Phone, wire or write George Risk 
Telephone 2139-2500 13th Street 

For Price & Delivery 
(We also manufacture deposited earbon resistors) 

25 -Watt 
Type RH -25 

50 -Watt 
Type RH -50 

2 -Watt Type RS -2 

5 -Watt 

10 -Watt 

1p;ylqiT 
OHN,. 

Type RS -5 

Type RS -10 

"DALOHM" 
MINIATURE PRECISION 

RESISTORS 

MANUFACTURED IN 
ACCORDANCE TO 

JAN -R -26A Specifications 
Characteristic ß' 

DALE PRODUCTS, INC. 'pan= 
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NEW BOOKS (continued) 

You Get TOPS 
In Transformer Performance 

when built by NOTHELFER 
The large transformer in the 
picture is 300 KVA, 3 phase, 
550V/42V, 60 cycle. The 
small one is .01 KVA, 1 phase, 
440V /6V. 

Over 28 years experience in 
the manufacture of specials 
at cost that compares favor- 
ably with standard types. 
Built-in quality proved by 
years of actual use. 

From 10 VA to 300 KVA 
Dry -Type only. Both open 
and encased. 1, 2 and 3 
phase. 15 to 400 cycles. 

SEND FOR 8 PAGE BULLETIN, AND PRICE LIST 

NOTHELFER 
WINDING LABORATORIES 

9 ALBEMARLE AVE., TRENTON 3, N. J. 

734$ÎfC5WBEoÑfE#r 
Electronic Assy 

Embedded in 
Clear Plastic 

EMBEDDING-POTTING-DIP COATING 
for transistors, windings, slip rings, 
radomes, assemblies, etc. 

HERMETIC SEALING : maximum resist - 
tance to moisture, fungus, heat. 

STABILIZED ELECTRICAL PROPERTIES 

SHOCK PROOF ASSEMBLIES 

WIDE VARIETY OF PLASTICS: 
predetermined electrical, thermal, physical 
and optical characteristics. 

Encased 
Synchro Windings 

To -ted 
Hi.t Light 

,ed*/747Z 
ELECTRONICS COMPANY 

21 COTTAGE ST., BAYDNNE, V.J. 

out in the problems (with an- 
swers); the authors have recognized 
the commercial importance of the 
subject by referring to trade litera- 
ture as well as to the more esoteric 
literature usually used for refer- 
ences. Thus the book constitutes a 
current resume of the art for non- 
electronic engineers who find these 
techniques entering their special 
fields.-F. H. ROCKETT, Airborne 
Instruments Laboratory, Mineola, 
New York. 

Application of the Electronic 
Valve in Radio Receivers 
and Amplifiers 

BY DR. B. G. DAMMERS, J. HAANTJES, 
J. OTTE, AND H. VAN SUCHTELEN. 
Book V, Philips' Technical Library, 
distributed in the U.S.A. and Canada 
by Elsevier Press Inc., 402 Lovett 
Boulevard, Houston 6, Texas, 450 
pages, $7.75, 1951. 

THIS book is intended for radio 
technicians, engineers, students in 
technical universities and all who 
are interested in radio development. 
This review is concerned only with 
Book V of a series of seven books 
on "Electronic Valves". This 
volume consists of Chapters 6, 7, 
and 8 of "Application of the Elec- 
tronic Valve in Radio Receivers and 
Amplifiers." The remaining chap- 
ters are the contents of books IV 
and VI. 

Chapter 6, on audio -frequency 
amplification, covers various types 
of voltage amplifiers and phase in- 
verters. A substantial portion of 
the chapter is devoted to factors 
affecting the frequency response. 
Another section considers the de- 
sign of a -f transformers in some 
detail. The chapter concludes with 
a discussion of nonlinear distortion 
in voltage amplifiers. 

Chapter 7 is devoted to power 
output stages in audio systems. 
Class A, Class AB and Class B am- 
plifiers are analyzed in considerable 
detail. Considerable attention is 
given to design procedures to arrive 
at optimum operating conditions on 
a theoretical basis. The discussion 
is profusely illustrated with prac- 
tical examples. In addition, the 
chapter contains a useful section on 
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From 2 to 15 Meters 
Tested and proven Antennas 
for the 1'/4, 2, 6, 10, 11, up to 
75 -meter mobile installations - designed to increase the 
signal strength and yet offer 
low-cost equipment for ama- 
teurs and Civil Defense 
Corps. 

Send for special Bulletin and prices. 

PREMAX PRODUCTS 
DIVISION CHISHOLM-RYDER CO., INC. 

5201 Highland Ave., Niagara Falls, N. Y. 

for the ELECTRONIC 

1 INDUSTRIES 

ua lity 

P C Loam) 
MOLYBDENUM 

TUNGSTEN 
TANTALUM 

FORMED PIECES 

Your Special 
Metals /lolled 
to Thin Sizes d 

Close Tolerances 

YOUR INQUIRIES WILL 

RECEIVE PROMPT ATTENTION 

H. CROSS CO 
15 BEEKMAN ST., N. Y. 38. N. Y. 

WOrth 2-2044 and COrtlandt 7-0470 

ONE COMPLETE 

DEPENDABLE 
SOURCE 

FOR EVERYTHING 

IN ELECTRONICS 

We specialize 
in Electronic 
Equipment for 
Research, 
Development, 
Maintenance and 
Production Operations 

It's , rpc 
v\,- 

for 
Precision 
Wire Wound Resistors 

RPC Resistors are high quality units designed to meet the most stringent require- 
ments. They are widely used in large quantities by laboratories, instrument 
manufacturers, and the Armed Forces and their suppliers. Sizes available are in 

accordance with JAN -R-93, RB10 to RB14 and RB51. Terminals may be wire 
leads if required. Resistance tolerance to 0.02% is available. All resistors are 
treated against humidity and fungus growth. 

Write today for catalog. 

Also manufacturers of High Voltage Resistors, High Megohm Resistors and 
High Frequency Resistors. 

RESISTANCE PRODUCTS CO. 
--,\AA vV 
r 

714 RACE STREET HARRISBURG 2, PA. 

ALLIED 
1953 CATALOG 

COMPLETE 236 -PAGE 
ELECTRONIC SUPPLY 

BUYING GUIDE 

World's Largest Stocks of ELECTRONIC SUPPLIES 
for INDUSTRY and BROADCAST STATIONS 

Simplify your purchasing-send your 
consolidated orders to ALLIED-the reliable 

one -supply -source for all your electronic needs. 
Depend on ALLIED for the world's largest 

stocks of special electron tubes, parts, test. 
instruments, audio equipment, accessories- 

complete lines of quality electronic apparatus. Our 
expert Industrial supply service saves you time, effort and 
money. Send today for your FREE copy of the 1953 ALLIED 
Catalog-the only complete, up-to-date guide to Electronic 

Supplies for Industrial and Broadcast use. 

SEND FOR FREE 
1953 CATALOG 

ALLIED RADIO CORP. 
833 W. Jackson Blvd., Dept. 11-J-2 

Chicago 7, Illinois 
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Try Remler for Service -Tested 
"Hard -to -Get" Components 

Metal -Plastic components 

designed and manufactured 

to order. Write for quota- 

tions specifying electrical 

and mechanical character- 

istics. istics. Describe application. 

No obligation. 

Remler Company Ltd. 

REMLER 
TUBE SOCKETS 

STANDARD FOR 30 YEARS... 
THE BEST IN THE INDUSTRY 

Heavy duty phenolic sockets with high cur- 
rent wiping action contacts ... for indus- 
trial, transmitter and test applications. 
Rugged. Years of tube insertions and with- 
drawals do not impair contact effectiveness. 
Black phenolic is standard, low loss phenolic 
or alkyd on order. 

2101 Bryant St. San Francisco 10, Calif. 

,11,17e 
$Asee /9Y PIONEERS IN ELECTRONICS AND PLASTICS 

BOAT AT 2000° F. PLUNGED INTO 

ICE WATER 00ES NOT CRACK 

WRITE 
for 

DETAILS 

N N s 

Withstand any amount of thermal shock 
without cracking. Proven superior to car- 
bon or metal brazing fixtures in positioning 
vacuum tube components for funace brazing. 

Non reactive with any metals 
Retain shape at high temperatures 
Clean . will not rub off on hands 
and work pieces 
Permanent . . . do not react with air 
or reducing gases 

Available n. stock forms of boats or slabs. Special 
shapes made to your individual specifications. 

WESTERN GOLD & PLATINUM WORKS 
589 BRYANT ST. SAN FRANCISCO, CALIF. 

NEW BOOKS (continued) 

the comparison of different types 
of operation for triodes and pen- 
todes. A comprehensive treatment 
of the theoretical prediction and 
measurement of harmonic distor- 
tion in output stages is provided. 

Chapter 8 reviews the various 
power supply design practices 
which are found in radio receivers. 
The material includes the design 
of filament supplies, rectifier cir- 
cuits and circuits for regulating 
anode supply voltage. 

The book includes within one 
volume information which has been 
pretty well scattered. The treat- 
ment is thorough and lucid. The 
value of the book is greatly reduced 
by an inadequate index. Moreover, 
this reviewer believes that the sub- 
ject could have been covered in 
fewer pages with no loss of clarity 
and important material, missing in 
this volume, could then have been 
included. Thus, the Miller Effect is 
dismissed by a three -line footnote 
referring the reader to Rook VI. 
The subject of control of distortion 
and fidelity by inverse feedback is 
also missing, although there ap- 
pears to be a paragraph on this sub- 
ject in Book VI (not yet available) . 

Not a word could be found about 
automatic volume expanders and 
compressers. Such common tech- 
niques as self -biasing of driver 
tubes by grid rectification on sig- 
nal peaks, and tone -compensated 
volume controls are not mentioned. 

The symbols, some of the 
language, and tube types follow 
European practice; however, the 
American engineer will have little 
difficulty in adapting himself. 

Book V is a useful addition to a 
technical library. - CHARLES J. 
HIRSCH. Chief Engineer, Research. 
Division, Hazeltine Corp. 

Television Servicing 
BY MATTHEW MANDL. The Macmillan 
Co., New York, 1952, 421 pages, $5.50. 

PREDICATED on a practical knowl- 
edge of radio circuits and test 
equipment, this volume presents 
television receiver fundamentals 
(41 pages) and troubleshooting 
procedures for the eight major sec- 
tions of a tv receiver (239 pages). 
Remaining chapters round out the 
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ENGRAVES, 

ROUTS, 

PROFILES and MODELS 

A real money saver for industry. 
Proven by the experience of tool and dle, 
electronic machine, radio, electrical 
and instrument manufacturers. 

The Green Engraver zips out preci- 
sion work on metal, plastics, wood, glass, 
hard rubber, etc. . . engraves panels, 
name plates, scales, dials, molds, lenses, 
instruments, instruction plates, directional 
signs . . . by simple tracing. Routing, 
profiling and three dimensional modeling 
indicate its versatility. Electronic etch- 
ing attachment available. 

Specify the Green Engraver for the best 
4n low cost performance. 

Special attachments and engineering 
service available for production work. 

FREE - Fact -packed folder 
yours upon request. 

363 Putnam Ave., Cambridge, Mass. 

ELECTRONICALLY REGULATED 

LABORATORY 
POWER SUPPLIES 

RACK MODEL 32 

STABLE INPUT: 105 to 125 VAC, 

DEPENDABLE; 
50-60 cy 

' OUTPUT #1: 200 to 325 

PRICEDTELY C at ma regulated VD 300 

STANDARD 
RACK 

MOUNTING 
PANEL SIZE 
10'ï" x 19" 

DEPTH 9" 
WEIGHT 38 LBS 

OUTPUT #2: 6.3 Volts AC 
CT at 5A unregulated 

OUTPUT #3: 6.3 Volts AC 
CT at 5A unregulated 

RIPPLE OUTPUT: Less than 
10 millivolts rms 

For complete information write 
for Bulletin E 

1,11111D1 ELEIITROIILS 
CORPOR A T I O N'. 

CORONA NEW YORKi 

You'll SAVE MONEY i n Your SHOE With 

The Only Table Having Rotary Feed 

Combined with DUAL CROSS FEEDS! 
This PALMGR.EN TABLE is sensational in price, construction 
and performance. Just what shops need for accurate, pre- 
cision work. You can rout straight or curved, rabbet, drill, 
sand or mortise. Do htmdreds of lobs as milling slots, grooves, 
keyways, squares, hexagons, curves, flats, dovetails. indexing 
and laying out work. 

Designed for use on Drill Press or Milling Ma- 
chine. It handles all types of metal and woodwork- 
ing operations and makes your drill press a vertical 
milling machine. Precision built. it permits close 
tolerances. Rotary Feed is calibrated in degrees. 
Cross Feeds in thousandths. Cross slides and 
feeds are 21/4' each side of center -41/2" overall. 
Adjustable ,ribs on cross slides -4 to 1 worm and 
gear ratio in rotary feed. 4 Bolt slots -2 lock 
screws. 

No. BASE T -Sloes TABLE 
83 KEYW5/eAY D5/8' 

8' 
IA. 

Only $54.50 

WEIGHT PRICE 

28 Ib. $54.50 

82 Same as above without Rotary Feed 26 1/2 lbs. $43.75 

No. 83 ROTARY TABLE 

BASE 
DIA. 

6 1/4' 

HEIGHT 

5' 

QUICK, ACCURATE Setups-End Delays-Spoilage 
only $8.75 with this Angle Vise 
"M" Base 

$3.00 

pia 

No. 000 Vise Mounted 
on SWIVEL "M" BASE 

Solve all your difficult angle Jobs! End make shift methods, delays 
and spoilage with this famous PALMGREN ANGLE VISE. Ideal 
for Drilling, Milling, Grinding, Filing, Fitting, Marking and hun- 
dreds of Jobs requiring speed and accuracy of angles on machine or 
bench. Set at any angle up to 90 degrees and lock-It's ready for 
use. Accurately graduated, every part of vise is accurately ma- 
chined. Jaws of steel 21/2" wide. 1 Plain, I Grooved for holding 
round pieces. Auxiliary Bases for machine or bench use. Swivel 
'111" Base shown $3.00 Extra. Order NOW! Today! 

Write for Circular No. 302 

CHICAGO TOOL and ENGINEERING CO, 

Mfrs. of PALGREN PRODUCTS Since 1918 
8380 South Chicago Avenue Chicago 17, III. 

MAKE IT 

ARROW! 
Single Source 
INDUSTRIAL 
ELECTRONICS 

SUPPLIER 

Purchasing 
Agents! Chief 

Engineers! 
Write today on 
your company 
letterhead for 
your copy of 
our gigantic 
buying guide. 
Address Dept. 

SAME DAY 
SHIPMENTS 
of over 75,000 
different items! 

\in 
ELECTRONICS 

including JAN EQUIPMENT 

Suppliers for 
RESEARCH PRODUCTION 
DEVELOPMENT PROCESSING 
CONTROL and MAINTENANCE 

COMPLETE 
STOCKS 

of over 300 
National 
Brands 

For FAST SERVICE Teletype: NY1-472 
Western Union: W UX-N. Y. Cab/e: "AROLECTRO-N. Y." 

ONE 
ORDER 

brings you 
Everything 

in the 
INDUSTRY 

ONLY..-\\ 
1 INVOICE 

SAVE TIME, 
BILLING, 
SHIPPING 

COSTS 

COMPETENT 
TECHNICAL 

STAFF - 
AT YOUR 
SERVICE 

ARROW ELECTRONICS INC. 
82 CORTLANDT ST., NEW YORK 7, N. Y. DIGBY 9.471. 4 

ELECTRONICS-September, 1952 403 

www.americanradiohistory.com



(MICR OVO T 
,PRECISION TEN -TURN POTENTIOM 

- 7 You get permanent accuracy be - 
m cause the resistance wire is locked 

in place. It is precision positioned 
and moulded integrally with the 
housing. 

2 You get permanently accurate set- 
tinge, smooth action and low 
uniform torque provided by the 
stainless steel, precision ground, 
double thread lead screw guiding 
the moving contact. 

e 
You get precise positioning of the 
moving contact because of the 
two bearings supporting the rotor 
assembly. 

You get good rigid terminals be- 
cause they are moulded integrally 
with the housing. 

e, Terminals soldered to ends of re - cl sistance element before moulding. 
Entire resistance circuit is an inte- 
gral part of the housing. 

6 You get accurate setting and re- 
setting due to anti -backlash spring 
in contact guide. 

7 You get a fine resolution because 
of the 43W length of resistance 
wire in the spiral element. 

p You get a resistance output directly 
proportional to shaft rotation with- 
in ±0.1% of the total resistance. 
Every potentiometer is automatic- 
ally machine tested for linearity 
at 101 points. 

Units for immediate shipment: 
1,000 to 30,000 ohm range. 
Special resistance values made to order. 

WRITE TODAY FOR 
ENGINEERING INFORMATION 

BORG EQUIPMENT DIVISION 
THE GEORGE W. BORG CORPORATION 

JANESVILLE WISCONSIN 

ASSEMBLING 
"IMPROVED" 

COMPOSITE WIRE 

Improved's highly skilled craftsmen working with the most modern of 
precision equipment are able to provide composite wire, sheet or tubing 
stock for nitmeroùs industrial applications. This process affords an opportu- 
nity, to save on precious or critical metals ... to have gold, silver, or your crit- 
ical metal only where you need it. Improved's composite wire has an outer 
shell all precious, a core of base metal you've specified. For economy of crit- 
ical metal supplies ... for strength of materials ... for durability and savings, 

insist on "IMPROVED" composite wire ... it has in- 
numerable applications. Your inquiries are invited. 

The Home of IMPROVED Service 
Rhode Island's largest manufacturer 

of Laminated Metals. 

The IMPROVED SEAMLESS WIRE COMPANY 
INCORPORATED 1898 

775 Eddy Street, Providence 5, Rhode Island 

NEW BOOKS (continued) 

coverage with chapters on projec- 
tion television, uhf servicing fac- 
tors, servicing of now -obsolete CBS 
color television receivers, and use of 
oscilloscopes, sweep generators and 
marker generators and calibrators. 

In a field that is expanding as 
fast as television, no book can pos- 
sibly be up-to-date as of the day of 
publication, because of today's un - 
seeming delay of six to twelve 
months between receipt of a tech- 
nical manuscript by a publisher and 
delivery of the finished book. Like- 
wise, because of the complexity of 
the subject, no book can give com- 
plete coverage of even a particular 
branch of television such as servic- 
ing yet still remain a size that can 
comfortably be held in hand and 
marketed at a reasonable price. 

In this instance, the author has 
done a highly commendable job on 
the topics selected for inclusion, by 
writing with conciseness and clar- 
ity. The publisher also deserves 
credit for pricing the book at 1.3 
cents per page in times when other 
publishers in the technical field are 
hitting close to and even over the 
2 -cent mark.-.r. M. 

General Network Analysis 
BY WILBUR R. LEPAGE AND SAMUEL 
SEELY. McGraw-Hill Book Co., Inc., 
New York, 1952, ist Edition, 505 
pages and index, $8.00. 

IN MANY ways this is a remarkably 
good book. Here in five hundred 
odd pages is developed in ordered 
array an introduction to modern 
network analysis. Starting with a 
discussion of the complex number 
representation of sinusoidal func- 
tions and Kirchhoff's Laws, the 
book proceeds to develop equations 
for all the basic circuit combina- 
tions. The principle of duality is 
early introduced and continuously 
stressed; both loop and junction 
analysis are fully developed, using 
determinant theory. Generalized 
network theorems and a thorough 
discussion of magnetic coupling 
follow. 

With the introduction of gener- 
alized four -terminal networks the 
concepts and properties of matrices 
are introduced. At this point the 
first hint of advanced analysis is 
given in the form of a study of the 
general properties of the network 
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CHARACTERISTICS 
Min. Max. 

108 10'- ohms 

QUALITY 

and 

ASSURANCE 

5800 
ELECTROMETER TETRODE 
The 5800 is a low filament 
power, subminiature tetrode 
designed specifically for 
electrometer applications. 
The envelope has been spe- 
cially treated for low leakage 
and the emission has been 
stabilized for DC amplifier 
applications. 

CHARACTERISTICS 
Filament Voltage -.1.25 v 
Filament Current 10 ma 

MAXIMUM R ATINGS 
Filament Voltage 1 5 v 
Plate Voltage 50 v 
Average Cathode Current.......... 500 µ 

TYPICAL OPERATION 
Plate Voltage.... +4.5 v 
Accelerator Grid Voltage (g,) +3.4 v 
Control Grid Voltage (gr) -3 v 
Amplification Factor - - 1 

Transconductance 1Sµ mhos 
Plate Current ... 12 /2 a 

Accelerator Grid Current 300 µ a 

Control Grid Current 3 x 10 -Th amp 

5886 Pentode Electrometer 
This subminiature electrometer 
pentode has very low filament cur- 
rent and high emission stability. 
Its structure is designed to reduce 
microphonics, an improvement of 
prime importance in portable 
equipment. The tube has a high 
ratio of transconductance to con- 
trol grid current, a feature which 
makes it especially useful in 
single stage circuits in portable 
equipment. 

CHARACTERISTICS 
Filament Voltage 
Filament Current 

MAXIMUM RATINGS 
Filament Voltage 
Plate Voltage 45 v 
Average Cathode Current 500 µa 

TYPICAL OPERATION (PENTODE) 
Plate Voltage +12 v 
Accelerator Grid Voltage +4.5 v 
Control Grid Voltage -2.0 v 
Plate Current 6 µa 
Control Grid Current 3 x 10 - amp 
Transconductance 14 µmhos 

HI-MEG RESISTORS 
Victoreen's Hi -Meg Resistors have been developed 
for use where stability, accuracy, and high humidity 
operation are of prime consideration. The resistor 
element is vacuum sealed in a glass envelope. The 
glass has been treated with a silicone varnish 
to increase the leakage resistance and the resistor 
has been aged to prevent drift. 

trtoroox 

Resistance Range* 
Tolerance from your Speci- 

fied Resistance* 
Tolerance from Labeled 

Resistance -1 +1% 
Temperature Coefficient -.15%/°C +.15%/0C 
Voltage Coefficient** -0 -.03%/v 

* Higher resistance or closer tolerances are 
available on special request. 

** Up to 1010 ohms; .06%/v up to 10,' ohms. 
OPERATING CONDITIONS 

Min. Max. 
Temperature -40 120'C 
Voltage 0001 1000v 
Relative Humidity 0 100% 

BETTER COMPONENTS 
MAKE 

BETTER INSTRUMENTS 

n! 

1 25 v 
10 ma 

1 55 v 

Components Division 
3800 Perkins Ave. Cleveland 14, Ohio 

MICR II /IIA L 
TEN TURN -COUNTING DIAL 

Microdial N composed of two concen- 
trically mounted dials ... one for 
cauntieg increments of each turn and 
the other for counting turns. The in- 
cemental dial has 100 equal divisions 
and it attached rigidly to the shaft so 

Here Is no backlash. Thus the contact 
Position Is indicated to an indexed 
accuracy of 1 part In 1000. Rotation 
it continuous in either direction. There 

are no stops on the Microdial assembly. 

C OMACT... Microdial has same 

O.D. as Micropot ... requires no more 

panel space. 

CLEAR READING ... Forced fast - 

reading tests showed only 1/20th as 

many errors with Microdial open win - 

cow as with next most legible dial. 
lure counter distinguishes between 0 
cnd 10 turn readings, and accelerates 
b avoid confusion on readings near 
integral turns. Precise readings are 
nade from larger dial with maximum 
separation of graduations and wide 
cngle visibility. 

CONVENIENT... delivered com- 

pletely assembled with dials syn- 
chronized. Easily mounted In a Few 

seconds. All dials may be locked. 

aOoi 
Gless' 

252 

8 88 V1EN 

Microdial . , . turn -counting dial, primarily designed for 
use on Micropot ten turn linear potentiometers ... ute 
it on any muititurn device having ten turns or less. 

BORG EQUIPMENT DIVISION 
TUE GEORGE W. BORG CORPORATION 

JANESVILLE s WISCONSIN 

There is Always One Leader in Every Field 

BODNAR INDUSTRIES, INC. 
Leads in the Field of 

TRANSILLUMINATED PLASTIC LIGHTING PLATES 

because of 

QUALITY UNIFORMITY PERFORMANCE QUANTITY PRODUCTION PROMPTLY 

DESIGN AND LAYOUT "KNOW HOW SERVICE" 

NEW YORK - 19 Railroad Ave., New Rochelle (Home Office) 

TEXAS - Box 4116 Station A, Dallas CALIFORNIA - 11055 Cumpston St., N. Hollywood 

OHIO - 2001 Maiden Lane, Springfield CANADA - 313 Montreal Trust Bldg., 67 Yonge St., Toronto 

DEMONSTRATION PANEL MIL -P-7788 (ANP-89) Sent on Letterhead Request 

DOUBLE BARREL ADVERTISING 

i, 

Mc G RAW -HILL 
DIRECT MAIL LIST SERVICE 

Advertising men agree - to do a complete advertising 
job you need the double effect of both Display Adver- 
tising and Direct Mail. 

Display Advertising keeps your name before the 
public and builds prestige. 

Direct Mail supplements your Display Advertising. 
It pin -points your message right to the executive you 
want to reach-the person who buys or influences the 
purchases. 

Ask for more detail information today. You'll be 
surprised at the low overall cost and the tested ef- 
fectiveness of those hand-picked selections. 

McGraw-Hill Publishing Co., Ince 

330 West 42nd Street New York 36, New York 
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NEW BOOKS (continued) CONSTANT RESISTANCE 
HIGH POWER RATING- 

TERMALINE 
COAXIAL LOAD RESISTORS 
51.5 ohms DC to 4000 me -5 watts to 2500 watts 

The constant resistance (Low VSWR) of the 
TERMALINE resistor make it the ideal dummy 
load and standard resistor at UHF and VHF. 
Design is such that normal reactance is put to 
work producing a pure resistance over an 
extremely wide frequency range. Acting as a 
"bottomless pit" for RF energy, thousands of 
TERMALINE units are in daily use with high 
frequency transmitters. 

SIX MODELS AVAILABLE 
Cont. Power Rating Input Connector 

5 watts UG-23B/U 
5 watts UG-2IB/U 

20 watts UG-23B/U 
50 watts UG-23B/U 
80 watts UG-23B/U 

82 500 watts Adaptor to fit UG- 
82C 2500 watts 218/U supplied. 

Other adaptors or cable assemblies for any standard 
coaxial line available. 
All TERMALINE units, except Model 82C, are 
self -cooled and require no auxiliary power. 
Substantial quantity discounts. 

LITERATURE UPON REQUEST 

Model 
1 80-5F 
1 80-5M 

80A 
81 

818 

,, 
COA]jtja__ RRiKTOR 

roCFt t.1.MP» 
+V41,11} Ms OM..S Wand 
erºnWïóçwgiviç coae. 

Model 80-5-feTale 

COI4P1s21 et514101t 
on,t}áOñ taMLtiJt 

11116.1111, Wind 
fR FB ffR 

Model 230-5--A3oie t N 
Size 33/e" s 3/." dia. 

Very handy in lab and production test. 
At signal generator levels and below S 
watts, this is the last word for low VSWR. 

MODEL 80-A 

BIRD 
ELECTRONIC CORP. 

TERMALINEINSTRUMENTS 

4"x4"xl" 

1800 EAST 381H ST. 

CLEVELAND 14, 
OHIO 

West Coast: 
NEELY ENTERPRISES 

MOULT WOOD 46. CAL. 

for 

TRANSISTORS 
In line with our specialization in 
wire for new applications, we pro- 
duce wires of composition suitable 
for the manufacture of Transistors; 
including GALLIUM GOLD and 
ANTIMONY GOLD. These alloys 
have been made to fill a specific 
need arising from new develop- 
ments in this field. 
Other wires we make regularly 
for similar application are 
PHOSPHOR BRONZE, bare or 
electroplated, and PLATINUM 
Alloys produced to meet rigid 
specifications of tensile strength, 
size and straightness. 

SIGMUND COHN CORP. 
121 SOUTH COLUMBUS AVENUE MOUNT VERNON, NEW YORK 

Write for Latest 
List of Products 

solution and the loci of the complex 
response functions of networks, in- 
cluding the effect of the locations of 
poles and zeros on the properties of 
the response function. The concept 
of a generalized complex frequency 
is here introduced and discussed. 

The development then returns to 
an elementary study of resonant 
circuits and nondissipative filters. 
Only here is a certain amount of 
synthesis introduced, giving design 
processes for constant -k, m -derived, 
and stagger -tuned filters. Poly- 
phase systems and lines with disc 
tributed properties are also covered 
in an adequate but routine fashion. 
Thus, the first 340 pages of the 
book, with the possible exception of 
Chapter 6, might perhaps constitute 
a senior year course in alternating 
current circuit theory. 

The rest of the book is given over 
to the first steps of modern analysis 
theory. A thorough discussion of 
impedance and admittance charts is 
given, with examples involving 
double -stub tuners and standing 
wave measurements. A chapter on 
the use of the Fourier Series fol- 
lows. The last three chapters dis- 
cuss transients in linear systems 
from the standpoint of the classical 
analysis of the differential equa- 
tions, the Fourier integral and 
lastly by the use of operational cal- 
culus. These 145 pages, with Ap- 
pendices A and B, might well com- 
prise the beginning of a course for 
first year graduate students. 

The various developments are 
clearly stated and illustrated. In 
fact, in general, they are a mite too 
elaborately drawn out for the type 
of material and supposed stage of 
sophistication of the students in- 
volved. The examples are divided 
into a routine practice group, and 
a group designed to stretch the 
imagination of the reader. In par- 
ticular, it is pleasant to see that 
the student is allowed to set up his 
own equations from the physics of 
the problem as well as to solve them. 
Each new analysis tool is thor- 
oughly studied and tested as it is 
introduced. 

The typography is excellent and 
errors almost nonexistent. 

What then could be wanting? 
There are a few minor flaws in ex- 
pression or in particular stages of 
developments, mostly not worth 
mentioning. One which was mildly 
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Make Miniature 
Transformers? 

Meter Movements? 
Relay Coils? 

J 

Above transformer is wound with 
23,000 ft. of our No. 50 wire weigh- 
ing only .07 lbs. Have trouble get- 
ting really fine wire? Write for 
price list of our full line highest 
quality fine enameled magnet and 
Litz wire. Immediate delivery all 
sizes -44 to 52 (.002" to .0008"). 

THE INSTRUMENT 
WIRE COMPANY 
156 Church Street Guilford, Conn. 

INSTRUMENT 
HOUSINGS 

PANELS 
CHASSIS 

g 

MECHANICAL 

& ELECTRICAL 

ASSEMBLIES 

STAMPINGS, 

ALL METALS 

A complete manufacturing service: 

Fabricating, Skimping, Screw 

chine Work, Assembling. 

Precision work, experienced fabrica- 
tion, dependable service. 

SEND SPECIFICATIONS for ESTIMATES! 

Ma- 

STAMFORD METAL 
SPECIALTY COMPANY 
Meta ?f'es4 oa Fucsy Dracut(''.. 

421 West Broadway, New York 12, N. Y. 

Armor Clad Tips 

CUT 
SOLDERING 

COSTS last up to 

10 times 

longer 

Sheathed in a special protective metal, Stanley Armor 
Clad Tips never lose their shape. There's no time lost 
resharpening tips, production soldering moves "non- 
stop". And many industrial users report Armor Clad 
Tips last from 3 to 10 times longer than ordinary all - 

copper tips. Made in a variety of shapes and sizes, 
screw and plug-in types, for all standard make irons. 
See your distributor. 

FREE! 
New illustrated folder on Stanley 
Soldering Irons and Armor Clad Tips. 

STANLEY TOOLS, NEW BRITAIN, CONN. 

THE TOOL BOX OF THE WORLD 

STAN LEY 
Reg. U.S. Pol. Off. 

HARDWARE TOOLS ELECTRIC TOOLS STEEL STRAPPING STEEL 

`1- 'PRECISION -MADE PORCELAINS 

.-,,,,,,,,.,""...- for Electronic Applications 
The high quality porcelain insulators 
you need are assured by Louthan's care- 
ful workmanship and close inspection. 
Louthan specializes in Vitrified, Refrac- 
tory, and low -loss Steatite porcelain in- 
sulating parts, with the clean, smooth 
surfaces, the good mechanical strength, 

the specified electrical properties, and 
the dimensional accuracy your applica- 
tions demand. 

Louthan production facilities are 
geared for volume production and 
prompt deliveries. Send us your inquiries 
today. 

EXCLUSIVE REPRESENTATIVES: 

H. B. ZEIGER, New York 17, N. Y. GLENN GARNER CO., Chicago 6, III. WM. F. HOEFER, Pasadena, Calif. 

THE LOUTHAN MANUFACTURING COMPANY 
A Subsidiary of Harbison -Walker Refractories Co. 

EAST LIVERPOOL, OHIO 
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NEW BOOKS (continued) 

HEYCO 

APPROVED 

1 Absorb cord pull, 
push and torque 

Insulate 
housing 

NOW- IMMEDIATE DELIVERY 
on stock models of 

HELIPOT 
PRECISION POTENTIOMETERS 

(both Multi -Turn and Single -Turn) 

The demand for HELIPOT Precision Potentiometers to meet 
the requirements of constantly expanding applications in the 
electronic industry has been so great that our production simply 
couldn't keep up. So some six months ago we stepped up our 
expansion program ... doubled our plant space-trained addi- 
tional personnel in our precision operations-and added many 
new machines and testing facilities. 

Today, HELIPOT capacity is approximately double that of 
only six months ago ... 

VOLUME PRODUCTION 
> We can give you immediate de- 

livery on most stock models of 
HELIPOT single and multi -turn 
potentiometers when ordered in 
reasonable quantities! 
In large quantities of stock items, 
we can make rapid initial de- 
liveries and maintain volume de- 
livery schedules. 

ADVANCED ENGINEERING 
Our engineering facilities have 
been increased so that we can 
more promptly solve your indi- 
vidual potentiometer engineering 
problems. 

j. Special HELIPOTS to meet your 
engineering specifications can also 
be manufactured-in volume-to 
meet your delivery requirements. 

So whatever your need in precision potentiometers, bring 
your problem to HELIPOT and get the benefit of the unequalled 
"know-how," advanced engineering and volume -production facil- 
ities of the largest manufacturer of precision potentiometers. 
HELIPOT's objective is to provide for you the same flexibility and 
efficiency that you would expect from a division of your own 
manufacturing operations. 
Send for descriptive literature 
on the HELIPOT potentiome- THE H e l i p o t CORPORATI O N 
ters now in production! SOUTH PASADENA 2, CALIFORNIA 
FIELD OFFICES: Boston, New York, Philadelphia, Rochester, Schenectady, Cleveland, Detroit, Chicago, St. Louis. Los Angeles, Seattle, Dallas and Fort Myers, Florida. In Canada: Cossor Ltd., Toronto and Halifax. Export Agents: Frathom Co., New York 18. 

Facts you should know about 
HEYCO STRAIN RELIEFS! 
the Nylon Bushings that Anchor cord to housing 

CHASSIS-> 

,% ' 

T PRODUCTION COSTS 

C U T QUALITY PRODUCT 
,'Ip'r°IÓM°`t 

Fpl 
SF9L 

f 

wire from 

SAMPLES? Send wire size and chassis information- 
Try HEYCOS at no cost to you-today! 

MADE IN ALL SIZES FOR CLOCK WIRE TO S-10/3 CABLE 

HEYMAN MANUFACTURING COMPANY 
KENILWORTH 2 NEW JERSEY 

.411<0 ., STRAIN ON ,.e.,..,IN ,32, 

THE HEYMAN 
ORGANIZATION 
WITH 25 YEARS 

STAMPING 
EXPERIENCE 

HAS MODERN 
PRESS CAPACITY 

FOR OVER 

2,000,000 
FINISHED 

STAMPINGS 
PER DAY. 

ASK FOR BULLETIN 33 

1 

annoying to this reviewer was a 
tendency to proliferate new techni- 
cal words at the slightest excuse. 
Maybe the term copedance is justi- 
fied as being frequently used, but 
there does not seem to be the slight- 
est excuse for receptance. The 
effort to remember these words on 
the occasions of their infrequent 
use is surely greater than the effort 
required to pronounce the three ex- 
tra syllables involved in the use of 
standard terminology. Such specia- 
lized vocabularies and notations can 
in the limit get so bad as to prevent 
the widespread use of an otherwise 
excellent book. Here they are 
merely a mild irritant. 

The real fault of the book, how- 
ever, is that it isn't a book, in the 
sense of being an integrated entity. 
It starts at one point and ends at 
another point, for no visible reason. 
Even the authors recognize this : 

"It is realized, of course, that more 
material is contained in this book 
than can be covered in a single 
course of the usual extent. How- 
ever, the diversity of the context 
makes possible a choice of topics 
which will satisfy a wide variety of 
course demands". This reviewer 
will not swallow this patent attempt 
to turn a fault into a virtue. It is 
part of the author's job to guide 
the teacher or student who wishes 
to use his book. 

While this is a real fault it should 
not be allowed to obscure the point 
that here is a clear, unified intro- 
duction to modern circuit analysis. 
It is a welcome addition to 
the technical literature.-KNOX 
MCILWAINE, Hazeltine Electronics 
Corporation. 

The Recording and 
Reproduction of Sound 

BY OLIVER READ. Howard W. Sams & 
Co., Inc., Indianapolis, Ind., Second Edition, 1952, 790 pages, $7.95. 

THOUGH presented as a second edi- 
tion, this newest audio compendium 
contains over twice as many pages 
as the original volume and as such 
rates consideration as a new book. 
It now definitely meets the author's 
expressed goal of covering, in a 
single volume, the essential require- 
ments for a complete understanding 
of all currently employed audio sys- 
tems. The level of writing is semi - 
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roducts of 
--Science" 

The Runzel Lab- ol thorat every ry 
inch that every inch o 

Runzel wire, cord 
and cable 1 

..ioroughly tested before shipping 
our wiring needs in hook-up, 

lead-in, shielded wire and cords 
speaker cords and all types of in- 
sulated wire products, in almost 

\endless variety of colors, sizes and 
specifications, are available fron 
this centrally located plant. 

WRITE FOR 
SAMPLES 

res 

I rh 
hl rF' 

,11219"213132n94.: 

RUNZEL 
CORD & WIRE CO. 
4723 Montrose Avenue 

Chicago 41, Illinois 

Electronic 
En giu eers 

,eniorS 
and niOrS 

Outstanding opportunities for Engi- 
neers with background in at least one 

of the following fields: 

Wide Band Video and pulse 
circuitry. 
Television Camera Chain and 
display circuitry. 
Test and Measurement Equip- 
ment for applied physics de- 
velopments. 

Experience should include design an- 

alysis and development. 

Work in well equipped Manhattan 
laboratories of old established com- 
pany on fundamental research and 
development problems. 

Top Compensation 
for Qualified Men. 

Write full details, including salary re- 
quirements, to Director of Research. 

Freed Radio Corporation 
200 Hudson Street 
New York City 13 

E GRAVING PROFILING 

for heavy production 

NEW HERMES, Inc. 
13-19 University Place, New York 3, N.Y. 

Write for literature describing: 

1. Heavy Duty model (as illustrated) - Catalog H 29 

2. Portable models - Catalog IM 29 

NEW HERMES, Inc. 13-19 University Place, N.Y. 3, N.Y. 

In Canada: 359 St. James St., Montreal 

World's Largest Manufacturer of Portable Engraving Machines 

ATTENTION: 
RELAY MANUFACTURERS 

Eliminate (Hot - Spot) 

burnouts of your coils. 

Use Accurate Asbestos 

Tubing made with 
Johns -Manville Quinterra 
and Quinorgo. Sizes ranging 
1/a" I. D. to 4" I. D. 

from 

ACCURATE PAPER TUBE COMPANY 
802 North Peoria Street Chicago 22, Illinois 
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HIGHER Q FACTORS 

with Acme designed 

TOROIDS 
Acme precision wound toroids are designed 
to meet the needs of many engineering 
applications. Acme's extensive experience in 
producing these windings for the manufac- 
ture of their own components has enabled 
the Company to meet a greater variety of 
specifications at competitive prices. 

All Acme standard size and custom 
designed toroids provide high "Q" factors. 
They are made to require a minimum of 
space without sacrifice of performance. Spe- 
cial windings, close tolerances, unusual tem- 
perature stability can be supplied as required. 
All sizes are available cased or uncased. 

Write for complete catalog on this and 
other Acme standard and custom designed 
electronic products. 

300 NORTH LAKE AVENUE, PASADENA 4, CALIFORNIA 

Shown. Msdel 250-C. Many lab- 
oratories row install several com- 
pact Beco Bridges for flexibility 
and utility. Write to factory for 
costs, details, and on analysis of, 
your needs. No obligation. 

/ { 

for 
measurement 

of 
RESISTANCE CAPACITANCE 

INDUCTANCE 
Ccmpact-9" x 1 1 " x 1 I" over-all 

Ex:eptionally accurate Wide 
ranges Convenient operation from 

battery, or AC power line acces- 
sory amplifier 4 Features 

exclusive DEKADIAL for 
high precision 

readings. 

' NEW BOOKS (continued) 

technical or nontechnical wherever 
possible, to emphasize the practical 
aspects of audio. 

New chapters include: Disc Re- 
corders; Microgroove Recording; 
Magnetic Film Recorders; Loud- 
speakers and Enclosures; Attenua - 
tors and Mixers; Preamp-Equaliz- 
ers ; Music Systems; PA Sound Sys- 
tems; Acoustics; Tuners; Speech 
Input Systems; Record Manufac- 
ture. In addition, practically all of 
the older chapters have been ex- 
panded and several have been 
broken up into two or more indi- 
vidual chapters. Material on mag- 
netic recording now fills over 100 
pages, as compared to 30 pages in 
the first edition. 

For anyone interested in audio as 
a hobby or career, this new edition 
is essential for both study and ref- 
erence. Some may feel that a chap- 
ter or two on troubleshooting, re- 
pair and preventive maintenance of 
audio equipment should have been 
included for completeness, but that 
would unnecessarily increase the 
size and cost of the book since many 
practical books on radio servicing 
cover basic audio amplifier servic- 
ing. The greatly enlarged chapter 
on Audio Measurements adequately 
presents the specialized techniques 
for checking the performance of 
high-fidelity equipment.-J.M. 

THUMBNAIL REVIEWS 
F -M SIMPLIFIED. By Milton S. Kiver. 
D. Van Nostrand Co. Inc., New York, 
1952, 2nd edition, 458 pages, $6.50. Re- vised and enlarged to bring up to date the explanations of the construction and operation of f -m radio receivers and trans- mitters. Practical and detailed trouble- shooting procedures are included. In- tended more for students, technicians and 
servicemen than for engineers. 
SELLING TO LNDUSTRY. By Bernard Lester. The Industrial Press, 148 Lafa- yette St., New York 13, N. Y., 1952, 255 pages, $3.50. Manual of practical ideas and suggestions for analyzing and improv- ing methods used by engineers for selling technical products to industrial customers. 
20 BASIC ,POINTS FOR TV RECEIVER 
SERVICE. By A. C. W. Saunders. Paul 
H. Wendel Pub. Co., Inc., Indianapolis, 
Ind., 1952, 44 pages, $1.00. For advanced television technicians, presenting basic circuit theory that can expedite tv trouble- shooting. A good review for junior engi- neers engaged in design of television or radar equipment. 
MAKE YOUR BUSINESS LETTERS MAKE FRIENDS. By James F. Bender. 
McGraw-Hill Book Co., New York, 1952, 
250 pages, $3.50. Practical rules, examples 
of effective modern business -getting let- ters, letter -dictating tips, and progress - measuring quizzes. Golden Rule No, 3: Good human relationships must be main- tained in your own business circle in order to give your letters the ring of friendli- ness." 
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Measurements Corporation 

MODEL 79-B 

PULSE GENERATOR 

REPETITION RATE: 60 to 100,000 

pulses per second. 

PULSE WIDTH: Continuously variable 

from 0.5 to 40 microseconds. 

RISE TIME: Approx. 0.25 microseconds. 

OUTPUT VOLTAGE: 150 volts (peak) 

positive. 

POWER SUPPLY: 117 volts, 50/60 

cycles. 

MEASUREMENTS 
CORPORATION 

BOON TON o NEW JERSEY 

Over 85% of the torque wrenches 
used in industry are 

5tURTE/,q,# 
TORQUE WRENCHES 

Read by Sight, Sound or Feel. 

Permanently Accurate 

Practically Indestructible 

All Capacities 

in inch ounces ... inch 

pounds ... foot pounds 

(All Sizes from 0-6000 

ft. lbs.) 

o- isgeslala.: 

Every 
manufacturer, 

design and 
production man 

should hove 
this valuable 

data. Sent upon 
request. 

PA /StU Rik .4N/CO 
GDP/SON puA/ /rJ /l L /NO/5 

MADE TOYOUR 
SPECIFICATIONS 

TECHNITR01. 
Type TE x 

5iORMER$ S,N 

S 

available in one physical size -314" 
y9 " deep, with 2" leads of No. 20 

wain. x 116 

wire-made to your order within the following 

range of specifications. 
0.1 to 2.0 microseconds 

Pulse 
MaximumWtPulse 

' 

Repetition Rate: 2.0 mc. 

Operating 

Rang eRep 
-55° to +105°C. 

Rang 
be provided, either 

\One orfng 
or non -inverting. 

two secondaries 

inverting 

RE 

P IL SE tR \ 
GPSj\ 

NOW YOU CAN SIMPLIFY 

SE P' 
CEO 1N 

AND MINIATURIZE YOUR 

SHORT -PULSE CIRCUITS 

LOOK AT THESE PRICES! 

1 to 3 $7.50 each 
4 to 10 6.35 each 

11 to 100 5.85 each 

Write us for quotations for quantities 
over 100 

WRITE US YOUR SPECIAL REQUIREMENTS 

including a brief outline of the contem- 

plated circuit, or ask for our blank 

specification sheets. 

ECHNITROL 
ENGINEERING COMPANY 

2751 North 4th Street, Philadelphia 33, Pa. 

SPACE ACE SAVERS 
FOR 

MODERN 
CIRCUITRY - 

MONEY 
SAVER SR 

PRODUCTION 
ECONOMICS 

- 

...4 

seja 1 /"` . ï 

fr y\ ̀ O q 

INSTRUMENT 
RESISTORS CO. 

COMMERCE 
IN-NES-CO 

UNION 
AVENUE NEW JERSEY 

ASPLICATION-DESIGNED RESISTORS FOR ELECTRONICS AND INSTRUMENTATION 

IN -RES -CO 

TYPE IR 
WIRE WOUND 

RESISTORS 

The practical. low cost solution for 
circuit designers striving for the sub- 
miniature. Type IR units offer preci- 
sion resistance values capable of re - 
taming stability through long periods 
of continuous or intermittent service. 
Type IR resistors are available at 
prices based on mass production 
methods of manufacture. Wound to a 

tolerance of ± 1%, they are perma- 
nently accurate Conservative ratings 
allow ample safety margin in all 
classes of service. Special Bakelite 
forms eliminate shrinking, swelling 
and temperature effects. IN -RES -CO 
moisture and fungus proof coating of- 
fers absolute protection against cli- 
matic extremes Specify IR Type re- 
sistors for all applications where pre- 
cision performance and limited space 

are important determining factors 

WRITE FOR NEW RESISTOR 

HANDBOOK - Contains 
complete daa and recom 

mended applications 
for resistors for every 

purpose 
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SPECIALTY 

MASS PRODUCTION 
PRECISION FABRICATION 

OF SHEET METAL PRODUCTS 

TO YOUR OWN OR 

GOVERNMENT SPECIFICATIONS 

COMPLETE facilities under one roof for 
quality mass production-including Heliarc 
welding, baking and finishing. Whistler 
and Wiedermann equipment for short runs. 
Tool and die engineering and designing. 
Completely conveyerized finishing facilities. 

Large assortment of stock and special dies 
for the radio, television and electronic 
field. Production and engineering under 
the direction of a competent executive who 
has had over 37 years experience in sheet 
metal fabrication backed up by a sub- 
stantial organization and personnel with 
Know -How. 

Chassis 
Enclosures 
Metal Cabinets 
Consoles 

Instrument Housings 
Panels-Boxes 
Sample Models 
Water Tight Boxes 

Spare Part Boxes to Army -Navy Specifications 
For Immediate Delivery 

Expert Design Consultation on your sheet metal req:::rcrce:is 
QUOTATIONS CHEERFULLY GIVEN UPON REQUEST 

ART -LLOYD METAL PRODUCTS CORP. 
2973 Cropsey Avenue Brooklyn 14, N. Y. 

Telephone: CO ney Island 6-5100 

LOW AND IIICII TEMPERATURE CHESTS 
FROM 

+200° F 

TO 

-100° F 

IN TEN 

MINUTES 

O 

Many high and low temperature chests are being built 
with a variety of specifications for time and temperature 
changes. International has developed a machine capable 
of temperature change from +200°F to -100°F in ten 
minutes. The specifications vary widely with the customer. 
Our Engineers will be happy to consult with you and 
estimate to your specifications at no obligation. 

The illustrated 
model is a pro- 
duction testing 
unit with speci- 
fications for 
tempe-ature 
changes from 
-35°F -o -x200°F 
within 90 min- 
utes. 

International Engineers wüi discuss your problem 
with you at no obligation --- also we wi I redesign 
and rebuild your old equipment tc new up-to-the- 
minute requirements. We welcar-y you; enquiries. 

IÏ[RAÏIOA1 RADIÏ CORP. 
40 MATINECOCK AVE. PORT WASHINGTON. N. Y. 

Manufacturers of: low and high temperature chambers altitude, humidity, explosion and 
walk-in chambers with vibration test facilities 

BACKTALK 

Feedback 
DEAR SIRS: 
I AM OBLIGED to Mr. Lawrence 
Fleming for his approval (ELEC- 
TRONICS, May 1952, p 366) of my 
vtvm, and sorry he is grieved that 
I did not refer to his, described in 
your April 1951 issue, p 181. This 
was because I did not see it, and 
if I had, it would not have occurred 
to me to cite it, since the only fea- 
ture it seems to have in common 
with mine is the use of two -stage 
feedback. Voltmeters using this 
have been in commercial production 
in Britain for some years. The 
analogy between the absence of a 
reference in this case, and the sort 
of thing Wireless World has in 
mind, is therefore not very clear, 
nor is the precise significance of 
Mr. Fleming's summing-up. 

M. G. SCROGGIE 
Elstree Laboratory 

Bromley, Kent, England 

(Editor's Note: This all -in -fun (we hope) controversy all began when Wire- less World mentioned the fact that an article had appeared in the American lit- erature that was directly related to an article that had appeared in the British literature, but no reference had been cited. According to Larry Fleming, General Radio once made a version of this two - stage feedback circuit, but withdrew it because of poor stability with battery age- 
ing. His circuit, on the other hand, has 
been in use at three test panels daily for 
over five years. A patent search failed to yield anything closer than the mentioned 
GR patent.) 

Accurate Phase 
DEAR SIRS: 
I WAS very interested in an article 
in the Electrons at Work section of 
the March 1952 issue of ELEC- 
TRONICS entitle d, "Accurate 
Phase Difference by Lissajous Fig- 
ures" by Mr. John L. Glaser of 
Washington University. In this 
article Mr. Glaser attempts to in- 
crease the accuracy of measuring 
phase differences by calculations 
based on the lengths of the major 
and minor axes of a Lissajous pat- 
tern on an oscilloscope. The article 
leads one to believe that ratios of 
the two axes may easily be read and 
the phase difference be found to an 
accuracy of one percent. 

On a 5 -inch oscilloscope an accu - 
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PROFESSIONAL SERVICES 

CROSBY LABORATORIES, INC. 
Murray G. Crosby & Staff 

Radio - Electronic 
Research Development & Manufacturing 

Communications, FM & TV 
Rabbins Lane. Hicksville, N. Y. 

Hicksville 3-3191 

DATA ENGINEERS, INC. 

Engineering that "Counts" 
Designers & Manufacturers of 
Data Recording Instruments 

4608 Ravenswood Ave., Chicago 40, Ill. 

DUBROW DEVELOPMENT CO. 

Design - Development -M 
Quality Electronic Equipment 

347 High St. Burlington, N. J. 

Burlington 3-0446 

EDGERTON, GERMESHAUSEN 
& GRIER, INC. 

Consulting Engineers 
Research, Development and Manufacture 
of Electronic and Stroboscopic Equipment 
Specialists in High -Speed Photography 

160 Brookline Avenue, Boston 15, Mass. 

Eldico of New York Inc. 
Pioneers of Television Interference Elimination from 
Transmitters, Induction Heaters, Diathermy and 
etc. 

Donald J. S. Merten & Engineering Staff 
44-31 Douglaston Pkwy Douglaston, N ,Y. 

Bayside 9-8686 

FRANK J. EPSTEIN 
Registered Patent Agent 

General Patent Practice 
Specializing in 

Radio, Radar and TV Electronics 
837 So. Sycamore Ave., Los Angeles 36, Calif. 

WHitney 9317 

ERCO RADIO 
LABORATORIES, INC. 

Radio Communications Equipment 
Engineering - Design - Development - Production 

Pioneers in Frequency Shift Telegraph 

Garden City Long Island New York 

HARRIS GALLAY 
Consultant 

MICROWAVE AND 
PULSE TECHNIQUES 

BE lleville 2-4237 60 Perry St., Belleville 9, N. J. 

HANSON-GORRILL-BRIAN INC. 
Products & Mfg. Development 

ELECTRICAL - ELECTRONIC 
HYDRAULIC - MECHANICAL 

One Continental Hil Glen Cove, N. Y. 
Glen Cove 4-1922 

WHEN 
TIME 

IS 

SHORT . 

put the solution of your problems up 
to a specialized Consultant whose pro- 
fessional card appears on this page. 
His broad experience may save you 
months of costly experimentation. 

ELECTRON ICS 
330 West 42nd St., New York 36, N. Y. 

R. W. HODGSON 
RESEARCH & DEVELOPMENT ENGINEERS SPE- 
CIALIZING IN ELECTRONICS, NUCLEONICS. 
INSTRUMENTATION. SERVOMECHANISMS & 

CYBERNETICS 
Office -6600 Lexington Ave., Hollywood 38, Calif. 

All Mall to Box 874, Sherman Oaks, Calif. 
GLadstone 9680 

R. W. HODGSON 
PATENT AGENT SPECIALIZING 

IN ELECTRONICS 
Registered to Practice Before the U. S. & 

Foreign Patent Offices 
Office -6600 Lexington Ave., Hollywood 38, Calif. 

All Mail to Box 874, Sherman Oaks, Calif. 
GLadstone 9680 

HOGAN LABORATORIES, INC. 
John V. L. Hogan, Pres. 

Applied Research, Development, Engineering 
Est. 1929. Electronics, Optics, Mechanisms, Fac- 
simile Communication, Digital Computers, Electro - 
sensitive recording media, Instrumentation. 

151 Perry Street, New York 14. CHelsea 2-7855 

THE KULJIAN CORPORATION 
Consultants Engineers Constructors 

Electronic Control 
Specialists 

Utility Industrial Chemical 

1200 N. Broad St., Phila. 21, Pa. 

MEASUREMENTS CORPORATION 

Research & Manufacturing Engineers 
Harry W. Houck Jerry B. Minter 

John M. van Beuren 
Specialists in the Design and 

Development of Electronic Test Instruments 

Boonton. N. J. 

Eugene Mittelmann, E.E., Ph.D. 

Consulting Engineer & Physicist 
High Frequency Heating-Industrial Electronics 

Applied Physics and Mathematics 

549 W. Washington Blvd. Chicago 6. Ill. 
State 2-8021 

NIAGARA ELECTRON LABORATORIES 
CONSULTATION - DESIGN - CONSTRUCTION 

MFG. THE TIiERMOCAP RELAY 

Specializing in solution of problems of electronic 
and electro -physical instrumentation for the re- 
search of analytical laboratory. Industrial plant 
problems also invited. 

Andover, New York Cable Address: NIATRONLAB 

ALBERT PREISMAN 
Consulting Engineer 

Television, Pulse Techniques, Video 
Amplifiers, Phasing Networks, 

Industrial Appliances 
Affiliated with 

MANAGEMENT -TRAINING ASSOCIATES 

3308 -14th St., N. W. Washington 10, D. C. 

JOSEPH RACKER COMPANY 
Radar Consultants & Editors 

Technical Manuals 
Research and Development 

140 Nassau Street. New York 38. N. Y. 

Worth 4-1463 

W. C. ROBINETTE CO. 

MOTRON DEADBEAT IIIGB GAIN SERVOS 

Speed control of any Prime Mover %a% to 0015á 
average. Electric Transmissions 1/2 to 50 HP plus 
controls-Zero droop-No load to full load. 

802 Fair Oaks Ave. South Pasadena, Calif. 
Py 11594 

SKINNER, HARLAN AND IRELAND, INC. 

Consulting Engineers 

Specializing in Magnetic Materials and 
Their Application 

Office and Laboratory Indianapolis 7. Indiana 

THE TECHNICAL 
MATERIEL CORPORATION 

Corn munications Consultants 
Systems Engineering 

General Offices and Laboratory 

121 Spencer Place, Mamaroneck, N. Y. 

TELECHROME, INC. 
Electronic Design Specialist 

COLOII TELEVISION EQUIPMENT 
Flying Spot Scanners. Color Synthesizers. Keyers. 
Monitors, Oscilloscopes and Related Apparatus 

J. R. Popkin-Clurman, Pres. & Ch. Engr. 

89 Merrick Rd. Amityville, L. I., N. Y. 

HARRIS A. THOMPSON 
Microwave Electronic Radar 

Electro -Mechanical 
Consulting 

MFG. & DEVELOPMENT PROBLEMS 

2525 Penn., Boulder, Colorado. Phone 1202W 

WHEELER LABORATORIES, INC. 
Radio and Electronics 

Consulting-Research-Development 
R -F Circuits-Lines-Antennas 

Microwave Components --Test Equipment 
Harold A. Wheeler and Engineering Staff 

Great Neck. N. Y. Great Neck 2-7806 

YARDNEY LABORATORIES, INC. 

Research - Design - Development 

Electro -Chemical Gene! azurs of Energy 

105 Chambers Street WO:th 2-3533. 35. 36 

New York 7, N. Y. 
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simple adjustment: 
,recial adjusiing disc aVailahle 

o 

o 

TIME DELAY RELAY 

A'G'A 

AGA STAT 
TIME DELAY RELAY 

A'G'A 

STIMSONFTF 
REFLECTORS 

A'G'A 

A N AIRPORT 
LIGHTING 

AGASTAT Agi' 
TIME DELAY RELAY For every requirement 

AGADIVISION OF ELASTIC ST DP NUT CORPORA', ,ON OF AMERICA 
1027 NEWARK AVE., ELIZABETH 3 NEW JERSEY MARINE 

LICHTINC 
EQUIPMENT 

ORTHONOL 
tape -wound 

cores 

Guaranteed 

Quality 
Write for a copy of 

our standard ORTHONOL 

specifications 

MAG ETICS,inc. 
Specializing in //High Permeability Magnetics 

Ji Address Dept. E BUTLER, PENNSYLVANIA 

BACKTALK (continued) 

racy of reading the two axes to one 
percent would mean an accuracy in 
measuring the lengths of the axes 
to better than 1/20 of an inch. The 
trace on most oscilloscopes is almost 
as wide as this tolerance. This 
method leaves no allowance for 
harmonics in the waves or the in- 
herent phase shift in the oscil- 
loscope amplifiers. The accuracy of 
his method also hinges on equal 
amplitudes of the horizontal and 
vertical deflections. This require- 
ment is difficult to attain to one 
percent on an oscilloscope. Combin- 
ing these requirements with the 
drafting problem involved in meas- 
uring the ellipse, it is doubtful if an 
accuracy of five percent could be 
obtained with this method. 

JOHN A. RUDISILL, JR. 

Assistant Test Engineer 
Western Electric Co. Burlington, North Carolina 

(Editor's Note: A brief description of John Rudisill's technique phase measuring appears in this month's Electrons at Work Department.) 

OH! That Decimal Point 
DEAR SIRS: 
THE DOLLAR VALUE given for 
Eimac's uhf -tv klystron in your 
May 1952 issue (Industry Report, 
p 14), is high by a factor of just 
about 10. The tentative price is 
$2,500 and not $25,000. 

W. W. EUM. 
President 

Eitel -McCullough, Inc. 
San Bruno, Cali/ornia 

(Editor's note: We sincerely hope that no prospective customers were discouraged by our misplaced decimal point.) 

Translations 
DEAR SIRS: 
YOUR excellent job on the "Bound- 
ary -Displacement Magnetic Record- 
ing" article (ELECTRONICS, Apr. 
1952, p 116, by H. L. Daniels) has 
received compliments from a num- 
ber of the professional people we 
have had occasion to contact in 
the past weeks. One of the more 
unusual contacts which resulted 
from the article was an electronics 
manufacturer from Japan who 
visited us recently. In the course 
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IC®,'iIIRfËIIË'rñlR®III:'ÏiCï°4ll 

EISLERManufactures Complete Equipment for: 

SPOT WELDERS, Electric, for t/.. to 250 KVA. 

TELEVISION TUBE GLASS WORKING EQUIPMENT. 
TRANSFORMERS, Special and Standard Types. 

INCANDESCENT LAMP Manufacturing Equipment. 
FLUORESCENT TUBE Manufacturing Equipment. 

NEON SIGN MAKERS EQUIPMENT. 
ELECTRONIC EQUIPMENT, Vacuum Pumps, etc. 

WET GLASS SLICING and Cutting machines for Laboratory *use. 

EISLER ENGINEERING CO., Inc. 751 So. 13th St., Newark 3, N. J. 

Screw Machine Products 
from Brass, Aluminum, 

Stainless Steel 

New, modern ma- 
chinery. Forward 
your specs and 
prints for prompt 
estimates. 

Maryland Precision Instrument Co. 
12 E. Lanvale St. MUlberry 4789 Balto. 2, Md. 

Complete Manufacturing Facilities 
20 Years Production Knowhow 

SUB -CONTRACTING 
MILITARY and COMMERCIAL 

receivers-test equipment 
transmitters-controls 

sub -assemblies 

TELETRONICS LABORATORY, INC. 
Westbury, L. I., N. Y. Westbury 7-1028 

This 

CONTACTS 

Section 

supplements other advertising in 

this issue with these additional an- 

nouncements of products essential 

to efficient and economical produc- 

tion and maintenance. Make a habit 

of checking this page, each issue. 

Classified Advertising Division 

ELECTRONICS 

ELECTRO PLATING 
SPECIALISTS IN 

Silver, Cadmium & Zinc , 

Barrel Plating 

Iridite and Cronak 
Processes 

To Government Specifications 
Government Certified 

EVEREADY 
PLATING CO. 

1790 FIRST AV. N.Y.C. 
EN 9.1222 

SODERING 
BRAZING g WELDING I 

L. I.ALLEN CO. INC. 

6751 ORYN MAWR AVE. 

MICO "SOLDERUX" 
INSTRUMENT SOLDERING FLUXES 

Non -Corrosive. Especially recommended for 

soft soldering fine wires and small parts of 

many metals including steel, brass, chrome', 

constantan, nickel, silver and copper. Mico 

Solderux Liquid for vigorous action - Mico 

Solderux Cream for strong action-Mica Sol- 

derux Paste for milder action. These fluxes 

are unique in that chemical action, so neces- 

sary in cleaning metals of oxides, grease, and 

dirt, does not begin until soldering tempera- 
tures are reached. When the work cools, any 

remaining flux subsides into a chemically 
inert material of low conductivity having non - 

hygroscopic properties. 1 oz. trial jar - SOç. 

MICO INSTRUMENT CO. 
76E Trowbridge St. Cambridge 38, Mass. 

Shorted Turn Indicator 
for unmounted calls 

MODEL 101C IN 
HUNTINGTON BFACHETCALI 

42 

WALKIE-RECORDALL RECORIDER.PLAYBACK 

Continuous, permanent, indexed recording, up to 4 

hrs., only 3c br. Instantaneous, permanent playback. 
Picks up sound up to 60 ft. Records conferences, lec- 

tures, dictation, 2 -way phone & sales talks: while 
walking, riding or flying. Records In closed briefcase 

with "hidden mike"? Write for Detailed Literature. 

MILES REPR DUCER CO., INC. 
812 BROADWAY Dept E-9 NEW YORK 3, N. Y. 

We are set up to do 

all types of 

SUBCONTRACTING 
Our modern plant is equipped to 

do complete testing and devel- 

opment work on civilian and 

military electronic equipment. 

Our Shop is set up to wind Bobbin, 

spool, form, layer, interwoven, 

Universal and Pile RF and IF 

chokes and coils. 

Our New Etched Circuit Depart- 

ment can handle all types of 

work. Contact us for details on 

your subcontracting needs. 

MICHEL MANUFACTURING Co. 
227 North Water Milwaukee, Wis. 

ELECTRICAL COILS 
Bobbin, spool, form, layer, interleaved, 
interwoven types. Made of any material, 
any finish, for any application. 

Send blue -prints and specifications 
for prompt quotation. 

THE FIVE 
STAR COMPANY 

West Main Street 

Plantsville, Conn. 

GRC 441% 
TUBULAR RIVETS 

LOW COST HIGH QUALITY 
Rustproof zinc alloy, die cast to close toler- 
ances. Not headed! All commercial finishes. 

1/16" to 9/64" dia.; to 5/16" long. Prompt 

delivery. Specials to order. Write for samples, 

prices. 

GRIES REPRODUCER CORP. 

100 Willow Ave., New York 54 Phone: MO 5-7400 
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PRODUCTION COST CUT, 

O 
0 

INVESTMENT CAST 
In Aluminum but 
could be cast in 
bronze or steel. 

2 Slots cast to .063 
4 curved Slots cast 
to .093 

Formerly milled from bar 
stock, this Gold Lead Plate is 
now INVESTMENT CAST for 
the Reeves Instrument Co. 
Set-up machine time and scrap 
loss are reduced considerably. 

You should investigate the 
savings INVESTMENT 
CASTING offers not alone over 
machining methods but other 
casting methods when secon- 
dary operations are necessary. 
Short runs can be produced 
economically by IN VESTM ENT 
CASTING, since mold costs 
generally are lower. Send for 
free booklet "INVESTMENT 
CASTING-A Guide to its 
Advantages and Applications" 

For estimates send sample parts or prints. 

INVESTMENT 
,'V 

CASTING CO. 
321 CHESTNUT ST. NEWARK 5, N. J. 

Precision Castings In Any Castable Alloy 

-new 
development in 

lower cost 
more exacting precision standards 

The new Art Wire Solder Preforms 

reduce your costs, eliminate variability in 

soldering, insure sounder, stronger joints, and 
minimize hand labor. Precision made to 

every specification including Military and Federal 
for soft solder in shapes that meet the requirements 

Complete information on re- 
quest. Send blueprints or 
samples for estimates. 

of your induction 
soldering operation. 

ART WIRE & STAMPING CO. 
1 Boyden Place Newark 2, N. J. 

BACKTALK (continued) 

of his discussion with Mr. Daniels, 
author of the above mentioned 
article, this gentleman produced 
several sheets of paper filled with 
handwritten characters which were 
a Japanese translation of those 
portions of the article which were 
pertinent to his interests. As you 
can imagine, this proved to be quite 
a conversation piece for the fellows 
who had worked on the develop- 
ment. 

W. K. DRAKE 
Engineering Research Associates, Inc. 

St. Paul, Minnesota 

(Editor's Note: An appreciable amount of foreign language literature passes through this editorial office each month. Quite often we find articles abstracted or reprinted from ELECTRONICS in French, Italian, Spanish, Japanese and other languages. Whenever possible, we for- ward such translations to the authors of the original articles.) 

Frequency -Shift Monitor 
DEAR SIRS : 

WHEN reading the note on a tuning 
indicator for frequency -shift re- 
ceivers, (ELECTRONICS, Apr. 1952, 
p 234) it occurred to me that the 
principle of my "double -ended d -c 
restorer" (ELECTRONICS, Jul. 1949, 
p 162) could probably be adapted to 
monitoring receiver tuning. This 
circuit was devised for the purpose 
of obtaining telegraph signals free 
from bias (in the telegrapher's 
sense) at the output of an a -c 
coupled amplifier, and works by es- 
tablishing a steady reference level 
in terms of the excursions of the 
signal in either direction, whereas 
an uncorrected a -c amplifier estab- 
lishes a reference level which varies 
with the proportion of time for 
which the signal is on either side 
of zero. 

As I am no longer working in the 
telegraph field I have not been able 
to test this adaptation of the idea, 
but the original idea as published 
was tested on telegraph signals. The 
advantages of such a scheme would 
be first that one could use a center - 
zero meter as an indicator, and sec- 
ond that one could readily apply the 
off -center signal to a servo device 
for correcting the receiver tuning. 

D. A. BELL 
Birmingham, England 
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CLASSIFIED SEARCHLIGHT SECTION ADVERTISING 

EMPLOYMENT BUSINESS OPPORTUNITIES EQUIPMENT-USED or RESALE 

-to a page. 

NEW ADVERTISEMENTS ADDRESS N. Y. Office, 330 W. 42 St., N. Y. 36, for the October issue closing August 29th. The publisher cannot accept advertising in 

the Searchlight Section, which lists the names of the manufacturers of resistors, capacitors, rheostats, and potentiometers or other names designed to describe 

such products. 

UNDISPLAYED RATE 

S1.50 a line, minimum 3 lines. To figure ad- 
vance payment count 5 average words as a line. 
POSITION WANTED & INDIVIDUAL SELL- 
ING OPPORTUNITY undisplayed advertising 
rate is one-half of above rate, payable in 
advance. 
BOX NUMBERS count 1 line additional 

INFORMATION 

DISCOUNT 10% if full payment is made 

in advance for four consecutive insertions of 

undisplayed ads (not including proposals). 

EQUIPMENT WANTED OR FOR SALE Advertise- 

ments acceptable only in Displayed Style. 

DISPLAYED-RATE PER INCH 

The advertising rate is $14.00 per inch for 
all advertising appearing on other than a con- 
tract basis. Contract rates quoted on request. 

AN ADVERTISING INCH is measured 7/e inch 

vertically on one column, 3 columns -30 inches 
ELECT. 

20 YEARS SERVICE 
TO TOP COMPANIES 

and EXECUTIVES 
As the National Clearing House for QUALITY in 

men and positions-assures you the utmost in un- 

derstanding and confidential handling of YOUR 

requirements for a MAN or a POSITION. Write 
for details: 

B. T. BAGLEY 

CADILLAC EMPLOYMENT AGENCY 
Suite 614 220 S. State St. 

Chicago 4, III. WAbash 2-4800 

WANTED 

WANTED 
Federal type 

101B Voice -frequency Ringers 
Signal Corps type TA-3/FT. 

1V-4814, Electronics 
330 W. 42 St., New York 36, N. Y. 

WANTED 
2J41 Magnetrons 
Must be fully guaranteed 

Box 415, Bayard, 401 Bway, N. Y. City 

WANTED 

SY NCH ROS 
Autosyns-Selsyns 

Any Type-Any Quantity 
W-4778, Electronics 

Jn W. 42nd St. , New York 36, N. Y. 

WANTED 
Western Electric gray -finished 

EQUIPMENT CABINETS 
For 19" panels. Heights of 2' 6", 3' 6", 
7' 0" and 7' 6". 

W-4852, Electronics 
330 W. 42 St., New York 36, N. Y. 

ADDITIONAL 
EQUIPMENT WANTED 

ADVERTISEMENTS 
ON PAGE 455 

For one ambitious 

ELECTRONIC ENGINEER 

an UNUSUAL OPPORTUNITY 

We are seeking one E.E. with a background of 
actual experience in electronics or radio production 
as general manager of a small electronics specialty 
plant in the Caribbean area. Starting salary from 
58000 to 112,000 plus an unusual opportunity for 
stock participation and tax-free dividends. Ideal 
year around climate. Excellent growth and expan- 
sion possibilities. A rare chance for a man of 
ability, character, and experience to make a mod- 
est fortune and KEEP it. 

QUALIFICATIONS: E.E. degree or equivalent in 
training and experience. At least ten years ex- 
perience in production and management in radio 
and electronics field. Know-how in electronic as- 
sembly and methods, coils and transformers, sheet - 
metal chassis, lay-out, circuits, testing, inspection. 
Knowledge of Spanish helpful but not essential. 
Applicants from 32 to 55 years of age considered. 
Creative ability, leadership, character required. 
Must have clear employment record and references. 
Apply in writing to 

P-5109, Electronics 
52u N. Michigan Ave., Chicago 11, Ill. 

ELECTRONIC ENGINEERS 

5 OR MORE YEARS EXPERIENCE 

Small electronic research and develop- 

ment laboratory, located 8 miles outside 
of Washington, D. C., has several open- 
ings for senior electronic engineers. De- 

gree essential. Varied projects, including 
considerable Defense work. Liberal sal- 
aries dependent upon experience. Excel- 

lent personnel policies. 

THE DAVIES LABORATORIES 
Incorporated 

4705 Queensbury Road, Riverdale, Maryland 

ENGINEER 
Development and design of Loudspeakers and 
Focus Magnets for Commercial and Govern- 
ment applications. Position requires initiative, 
ingenuity and a thorough knowledge of 
permanent magnet circuit development. Ap- 
plicant must have ability and experience in 
mechanical design. A knowledge of loud- 
speaker acoustic development is desirable. 
Salary commensurate with ability. Write or 
phone 

GLASER -STEERS CORPORATION 

2 Main Street, Belleville, New Jersey 

When Answering 
BOX NUMBERS 

to expedite the handling of your correspondence 
and avoid confusion, please do not address a 

single reply to more than one individual box 
number. Be sure to address separate replies for 
each advertisement. 

TELREX, INC. 
OF ASBURY PARK, N. J. 

wishes to engage a 

SENIOR 

ELECTRONIC SPECIALIST 

to conduct antenna, filter, converter, re- 

search and development particularly at 
television frequencies. Applicant must 

possess scientific qualifications together 
with considerable manufacturing and field 
experience and a proven record of accom- 

plishments. Must be imaginative, capable 

of original thinking and able to work with 
minimum supervision. Frankly, we are look- 

ing for an unusually good man and an at- 

tractive salary will be offered the right ap- 

plicant. Write stating qualifications and 

record. 

REPLIES (Box No.): Address to office nearest you 

NEW YORK: 330 W. 42nd St. (36) 

CHICAGO: 520 N. Michigan Ave. (11) 

SAN FRANCISCO: 68 Post St. (41 

POSITIONS VACANT 

ELECTRICAL ENGINEER -3-4 years experi- 
ence, for instrumentation in Medical Elec- 

tronics. Analytical leaning required. Experi- 
ence with direct -coupled circuitry, transducers, 
computers, development of precision measuring 
devices desirable. Supervise well-equipped 
shop, several projects now operating. Some 
maintenance. Opportunity advanced study, 
good tenure, association biophysicists. Write 
details to Inst. Section, Dept. of Medicine, 
Johns Hopkins Univ. & Hospital, Baltimore 5, 

Md. 

PATENT ATTORNEY with training in elec- 
tronics or electrical engineering and law. 

Should have degrees from recognized university 
and be a member of Bar. Prefer young man 
with good scholastic record having two to 
three years patent experience with law firm or 
corporation or an examiner with 3-4 years 
Patent Office experience. Should be capable of 
preparing patent applications and making in- 
fringement and validity studies. Stable em- 
ployment, desirable salary and attractive 
employee benefits. Send full details of training 
and experience in reply. Corporation located 
in Western New York. P-5037, Electronics. 

POSITION WANTED 

ELECTRONICS PATENT Attorney, approxi- 
mately four years patent law plus over five 

years engineering experience, presently hand- 
ling all electronic patent matters for large 
corporation. outstanding scholastic record, de- 
sires to relocate. PW-4881, Electronics. 

SELLING OPPORTUNITY WANTED 

SALES REPRESENTATIVES Engineers are 
seeking additional lines in electronics and al- 

lied fields. Metropolitan N. Y. location. Or- 
ganization offers over 20 years experience in 
Bold. RA -4191, Electronics. 

ELECTRONICS -September, 1952 
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SEARCHLIGHT SECTION 

ENGINEERS 
LOCATE IN THE 

BdtÌlll 'ut/ue4 t 
WITH ATOMIC WEAPONS 

INSTALLATION 

Mechanical Engineers, Electronics and Elec- 
trical Engineers, Physicists, Mathematicians, 
Specifications Engineers, and Technical Writ- 
ers. A variety of positions in research, develop- 
ment and production open for men with 
Bachelors or advanced degrees with or without 
applicable experience. 

The. ,-. are permanent positions with Sandia Corporation a 
subsidiary of the Western Electric Company, which oper- 
ates the laboratory under contract with the Atomic En- 
ergy Commission. The Laboratory offers excellent work- 
ing conditions and liberal employee benefits, including 
paid vacations, sickness benefits, group life insurance 
and a contributory retirement plan. 

Albuquerque, center of a metropolitan area of 150,000, 
is located in the Rio Grande Valley, one mile above sea 
level. Albuquerque lies at the foot of the Sandia Moun- 
tains which rise to 11,000 feet. Cosmopolitan shopping 
centers, scenic beauty, historic interest, year 'round 
sports, and sunny, mild, dry climate make Albuquerque 
an ideal home. New residents experience little difficulty 
in obtaining adequate housing in the Albuquerque area. 

Make application to the 

PROFESSIONAL EMPLOYMENT DIVISION 

SANDIA 
Corporation 

SANDIA BASE 

ALBUQUERQUE, N. M. 

... 
Th - 

invitation 10 

ELECTRONIC 

ENGINEERS 

McDONNELL AIRCRAFT 

CORPORATION 

Offers attractive opportunities to 
engineers experienced in the mis- 
siles field. If technological im- 
pact and challenge to ability are 
features you look for in an assign- 
ment, study these classifications 
and "square off." 

SENIOR and JUNIOR 
ENGINEERS for: 

Package Design 
Microwave Design and 

Development 
Radar Design and Devel- 

opment 
Auto -Pilot Design and 

Development 
Instrumentation Develop- 

ment 
Control Systems 
Servomechanism Design 

and Development 
Systems Analysis and 

Synthesis 
Fire Control Computation 

and Development 
Reeves Electronic Ana- 

logue Computers 
Aircraft Antenna and Ra- 

dome Design 
Laboratory Testing and 

Evaluation 

CONTACT: 

TECHNICAL PLACEMENT SUPERVISOR 

McDONNELL AIRCRAFT CORPORATION 

BOX 516, ST. LOUIS 3, MISSOURI 

You'll Like Working for M.A.C.! 

KDONNELL 

1R LOUIS 1.110 
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SEARCHLIGHT SECTION 

RESEARCH 
AND 

DEVELOPMENT 
forge the KEY to America's future in the AIR 

take YOUR place . . . with GOODYEAR AIRCRAFT 

The continued and steady growth of established research and development projects 

presents a number of unusual opportunities for outstanding and experienced men. 

SCIENTISTS ENGINEERS DESIGNERS 

Positions are available in our organization for qualified personnel in the following 

fields: 

Electrical Systems 

Circuit Analysis 
Analog Computers 
Servomechanisms 
Test Equipment 

Structures 
Aerodynamics 
Applied Mathematics 
Electronics 
Physics 

Stress Analysis 
Flight Test 

Missile Design 
Dynamics 
Microwaves 

Openings also exist for welding engineers, civil engineers, and mechanical engi- 

neers with experience in metals fabrication; and for personnel with ability and 

experience in technical editing, art, and motion pictures. 

Positions are available at several levels, and inquiries are also invited from recent 

graduates. Salaries are based on education, ability, and experience. Liberal salary, 

vacation, insurance, and retirement plans are yours if you qualify. 

If YOU are interested in a secure future, write, giving full details, to 

Mr. C. G. Jones, Salary Personnel Department. 

D 

c000....o 

GOODfEAR 
AIRCRAFT 

GOODYEAR AIRCRAFT CORPORATION, 1210 Massillon Road, Akron 15, Ohio 
419 
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ENGINEERS 
FP You GROW at Melpar! 

ij .r Engineering Department is 
)irF;,atu::.cc0 on a project basis 

'1 

(not by functional sections. with their tendency to 
narrowness of specialization and limitation of profes- 
sional growth). Here the member of a project 
group is in close touch with all phases of the 
project - responsible for his own share in 
his particular field able to see the whole. 
The engineer in charge of the group, instead of be- 
ing limited to expertness in producing one kind of 
unit to be assembled by others, is an executive re- 
si onsible for ALL phases of the successful com- 
pletion of the project. 

SENIOR 

ELECTRONIC ENGINEERS 

MECHANICAL ENGINEERS 
with Research, Development or 

Manufacturing experience in 
FLIGHT SIMULATORS Guided Missiles 
Telemetering Airborne Radar 
Computers Microwave Receivers 

Designers and Draftsmen 

Test Equipment Design 
Engineers 

able to determine methods of test and de- 
velop intricate test equipment to meet 
requirements. Knowledge of microwave or 
flight simulation equipment desirable. 

Send resume.to: 

PERSONNEL DIRECTOR, Dept. E. 

MELPAR, INC. 
Subsidiary Westinghouse Air Brake Co. 

452 Swann Ave. Alexandria, Virginia 

10 Potter Street 

o 

f2Yyv 
lo 

3So 

feol< 

o 

.! 
Cambridge" Mass. 

,,. 
r 

11L'I 4 
or 

i 

ATTENTION ! 

Founer Field Engineers 
We urgently need men with elec- 
tronic background, and preferably 
radar or computer experience, to 
supervise, instruct and assist in 
installation-maintenance of elec- 
tronic equipment. 
Excellent starting salary during 
factory training, plus overtime 
premium in field. Substantial in- 
surance program. Domestic & 
overseas assignments available. 
Salary will be commensurate with 
experience. 

Please forward your personal 
experience record to: 

Personnel Supervisor 
Field Eng. Div. 

Reeves Instrument Corp. 
215 East 91st St. 

New York, 28, N. Y. 

ENGINEERS 
interested in 

lELEV ISION ._ 
////1111 I 11\\\\\ 

Sylvania is leading the field in its develop- 
ment of an all -electronic compatible color 
television receiver. Your imagination and engi- 
neering talent can be used in furthering this 
development. Here is your chance to get real 
professional recognition. 

Sylvania, a sound, well established firm, is 
still expanding, still reaching out for new 
ideas. If you are interested in challenging as- 
signments and definite opportunity for personal 
growth. 

Investigate N O W! 
All replies will be held in strict confidence. 
Send your personal resume' to 

William B. Seiniger 
Supervisor of Employment 

Department B 

Sylvania Electric Products, Inc. 
Radio & Television Division 

254 Rano Street 
Buffalo 7, New York 
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Help fo Engineers 
who are concerned 
with the future of their careers 

ARE YOU IN A "DEAD END" JOB with no 
chance to move forward? 

Would you like work that challenges 
your creative thinking and skills? 

Is your present position limiting your 
opportunity for the complete expression 
of your talents in electronics? 

Do you and your family worry about 
your career, or where you live now, or 
about security and your future? 

How RCA Serves the Government, 
Science and Industry 

Opportunities for Progressive 
Growth and Ad ment 

RCA Tubes ... Pace Setters for 
Our Electronized Civilization 

If the answer is "yes" to one or more 
of these questions-then you should send 
for a free copy of RCA's new booklet 
CHALLENGE AND OPPORTUNITY, The 
Role of the Engineer in RCA. 

This 36 -page, illustrated booklet, just 
off the press, will show you the splendid 
opportunities offered by RCA to put your 
career on the upswing. See how, as part 
of the RCA team, daily contact with the 

Awards ... Special Recognition 
... Retirement Plan ... Insurance 

Protection Program 

best minds in various fields of electronics, 
and with world-renowned specialists will 
stimulate your creative thinking. 

For graduate engineers who can see 
the challenge of the future, RCA offers 
opportunities for achievement and ad- 
vancement that are legion. Send for a 
copy of CHALLENGE AND OPPORTU- 
NITY, The Role of the Engineer in RCA. 
It is yours free for the asking. 

RCA Engineering Activities 
and Policies 

Pleasant Communities in 

Which to Live and Work 

Facilities to Suppott Fully 
Every Requirement 

ENGINEERS-Electronic, Electrical, 
Mechanical, Communication, Computer, 
PHYSICISTS and METALLURGISTS 

If you are interested in the openings listed be- 
low, mail a complete résumé of your education 
and experience. Write to address in the coupon. 
Interviews arranged in your city. 

RADIO CORPORATION' of AMERICA 
MAIL COUPON NOW! 

POSITIONS OPEN IN THE FOLLOWING FIELDS: 

Research Development Design Application 

Television 
Electron Tubes 
Transformers and Coils 

Communications 
Radar-Missile Guidance 
Computer Development and Design 

Navigational Aids 
Technical Sales 
Electronic Equipment Field Service 

i EI ECTRONids - September, MO 

r 
MR. ROBERT E. McQUISTON, Manager 
Specialized Employment Division, Dept. 461. 
Radio Corporation of America 
30 Rockefeller Plaza, New York 20, N.Y. 

Without obligation on my part, please send me 
a free copy of CHALLENGE AND OPPORTUNITY. 

Name 

Address 

City State 

List degree or degrees 
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MAKE THIS YOUR HOME 
FOR IMPORTANT WORK 
UNDER IDEAL CONDITIONS 

TV RECEIVER DESIGN ENGINEERS 
ELECTRONICS ENGINEERS 
FIELD ENGINEERS 
TEST & INSPECTION ENGINEERS 
LAB. TECHNICIANS 

NEEDED TO WORK ON: Radar, G.C.A., Mobile Radio, 
Auto Radio, Airborne Communication & Navigation 
Equipment, Television, Antennas, Microwave Equip- 
ment, Servo Mechanisms, Guided Missiles and Test 
Equipment Design. 
YOU BENEFIT AT BENDIX RADIO: from high wages, 
a modern, air-conditioned plant, paid vacations and 
holidays, group insurance and a good chance for 
advancement. 
Housing immediately available in the beautiful suburban 
and country areas that surround the Bendix Radio plant. 

Write, Wire or phone 
78endi,C 7?adio MR. E. O. COLE, DEPT. J. 

DIVISION OF BENDIX AVIATION CORPORATION 

BALTIMORE -4, MD. Phone: TOWSON 2200 

./14 >, /Sf Mild; ..liay.et 
Cleat -clue CgiUjul cnt 

ELECTRONIC 

ENGINEERS 

TECHNICIANS 

For Development and 
Manufacture of: 

Electronic Counters 
RAM (Random Access 
Memory) 

Digital Computers 

Data Handling Systems 

Precision Timing Instruments 
"Flying Typewriter" 

Rapid expansion of non-military activity 
assures continued employment with excel- 
lent working conditions and opportunities. 

Send resume of experience to: 

Chief Engineer 

POTTER INSTRUMENT 
CO., INC. 

115 Cutter Mill Road 
Great Neck, N.Y. 

SALES ENGINEER 

Required By 

Manufacturer of Precision Elec- 
tronic Test Instruments. We are 
long established, well known in 
commercial and military fields, 
and you will be located at our 
factory in a desirable rural com- 
munity. 

Our position requires a BS in EE 

or equivalent, and two to three 
years of electronic engineering ex- 
perience. Applicants with, or with- 
out sales engineering experience 
will be considered. Please forward 
resume to: 

BOONTON RADIO CORPORATION 

BOONTON, NEW JERSEY 

CML 
Project Engineers 
tists needed to 
ity of Chicago 
of Solid State, 
Chemistry, Physics 

Complete facilities 
associations are 

and Senior Scien- 
work on the Univers- 
campus in the felds 
Electronics, Physical 

and Meteorology. 

and excellent 
available in this 

academic atmosphere. Various re- 
search projects deal with long- 
range problems of the Tactical Air 
Command. 

We offer salaries generally prevail- 
ing in industry as well as the 
security of a continuing position 
with this military laboratory. Appli- 
cants must be U. S. citizens. 

II 
For information write to: 

Director of Scientific Personnel 

Chicago Midway Laboratories 

6040 South Greenwood Avenue 

Chicago 37, Illinois 

POSITIONS OPEN 
Location 

KANSAS CITY, MO. 

Electronic & Mechanical 
Engineers 

ELECTRONIC ENGINEERS: Must have consider- 
able development experience in radio transmit- 
ting and receiving equipment. Ability to 811 
position of Senior Project Engineer a requisite. 

MECHANICAL ENGINEER: Must have develop- 
ment experience in mechanical design of elec- tronic or similar precise equipment. Practical 
and theoretical knowledge of materials. finishes, 
sheet metal, and machine shop design are basic requirements. Position is one of considerable responsibility. 

SALARY: Open. 
These positions are permanent. 
Write stating educational and professional history direct to: 

Jay V. Wilcox, President 
WILCOX ELECTRIC COMPANY, INC. 

1400 Chestnut St. Kansas City 1, Mo. 
Dependable rommnnieni ,lnrr re3/ 

EXPERIENCED ELECTRON 
GUNMAN TO RUN GUN 
DEPARTMENT OF LARGE 

CATHODE RAY TUBE PLANT 

ALSO FIRE SETTING ENGINEER 
WITH COMPLETE KNOWLEDGE OF 

CEILING AND STEM MAKING 
TECHNIQUES 

NATIONAL VEDO CORP. 
3019 W. 47th St. 

Chicago, 32 
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ENGINEERS 
ELECTRONIC 

and 

Electro-MechanicaI 

MAKE 
YOUR MOVE 

IN THE 

RIGHT 
DIRECTION 

POSITIONS THAT POINT TO 
A SUCCESSFUL FUTURE! 

Minimum Requirements 

Four years' experience in advanced re- 

search and development on Radar Systems, 

Computers, Wave Guide and Antennas, 

Servo -mechanisms, Pulse Techniques Gyro- 

scopic Equipment and Related Fields. 

If your skills are now being 
fully utilized in a vital defense 
industry, please do not apply. 

Kindly send resume and salary requirements to 

Thew. L. MAXSON 
CORPORATION 

460 W. 34th St. New York 1, N. Y. 

CORNELL 
AERONAUTICAL 

LABORATORY, INC. 

We are continually seeking men 
of outstanding ability who are 
willing and able to add to our 
research efforts. Typical fields 
include: 

RADAR 

COMPUTERS 

INSTRUMENTATION 

SERVOMECHANISMS 

SYSTEMS ANALYSIS 

For additional information write, 
referencing this advertisement. 
Due to clearance problems it is 

i m p o s s i b l e to consider non- 
citizens. 

Employment Manager 

Cornell Aeronautical 
Laboratory 

4455 Genesee Street 
Buffalo 21, New York 

lliIllii SPECIAL OPPORTUNITIES FOR 

SENIOR ENGINEERS 
Convair in cool, clean, beautiful San Diego in- 

vites you to join an "engineers" engineering 
department. Interesting, challenging, essential 
long-range projects in commercial aircraft, mili- 
tary aircraft, missiles, engineering research and 
electronics development. Positions open in these 

specialized fields: 

Radar Systems Missile Guidance Systems 
Servo- mechanisms 
Electronic Circuits 

Microwave Components and Systems 

Generous travel allowances to those accepted. 
For free brochure, write Mr. H. T. Brooks, 

Engineering Dept. 900 

CONVAIR 
IN BEAUTIFUL 

SAN DIEGO 
3302 PACIFIC HIWAY 
SAN DIEGO 12, CALIFORNIA 
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ELECTRONIC 
ENGINEERS 
& PHYSICISTS 

OUR STEADILY EXPANDING LABORATORY OPERATIONS 
ASSURE PERMANENT POSITIONS AND UNEXCELLED 

OPPORTUNITY FOR PROFESSIONAL GROWTH IN 

RESEARCH & DEVELOPMENT 

GUIDED MISSILES 

TELEVISION 

ELECTRONIC NAVIGATION 

SOLID STATE PHYSICS 

VACUUM TUBES 

RADAR 

ADDRESS CAPEHART FARNSWORTH CORP. 
INQUIRIES TO 

FORT WAYNE, IND. 

ENGINEERS 
AND 

PHYSICISTS 
BS-MS- Ph.D: 

Responsible positions in mechanical, elec- 
trical or electronic engineering, physics 
or engineering physics for advanced de- 
velopment and design of special equip- 
ment and instruments. Prefer men with 
minimum of two years' experience in ex- 
perimental research design and develop- 
ment of equipment, instruments, intricate 
mechanisms, electronic apparatus, optical 
equipment, servomechanisms, control de- 
vices and allied subjects. Positions are 
of immediate and permanent importance 
to our operations. Southwestern location 
in medium sized community. Excellent em- 
ployee benefits. Reply by letter giving 
age, experience and other qualifications. 
All applications carefully considered and 
kept strictly confidential. 

Ind. Rel. Manager, 
Research & Development Dept. 

PHILLIPS 
PETROLEUM COMPANY 
Bartlesville Oklahoma 

GERMANIUM DIODES 

PRODUCTION 

ENGINEER 

Permanent position with excellent 
opportunity for man thoroughly 
experienced in the manufacture 
of germanium Diodes. Well estab- 
lished manufacturer located in 
NY Metropolitan area. Send com- 
plete resume including salary re- 
quirements. 

P-6005. I?1rclronìcs 
330 l4'. 42 St. New York 3G, S. Y. 

STANDARDS ENGINEER 
To establish and direct engineering and 
manufacturing standards program for 
the manufacture of military and com- 
mercial electronic equipment. Education 
required: BS in ME or EE or equivalent. 
Experience: 6 years minimum in elec- 
trical engineering or manufacturing in- 
cluding at least 2 years as standards 
engineer. 

P-4866, Electronics 
1111 Wilshire Blvd., Los Angeles 17, Calif. 

ENGINEERING 
TECHNICAL 

WRITERS 
and EDITORS 

at 
DU MONT 

LABORATORIES 
DU Mont requires technical 
writers and editors to prepare 
instruction book manuscripts on 
Cathode-ray Oscillographs, re- 
cording cameras, commercial 
and military electronic instru- 
ment equipment. 

Qualifications 

Editor -Writer _ Degree in 
EE, electronics or physics plus 
practical electronic experience 
(including technical writing) 
required. Teaching experience 
helpful. 

Technical Writer _0e. 
gree preferred but not required 
Provided applicant has good 
grounding in electronic circuits. 
Writing experience desirable but 
will train recent electronic engi- 
neering graduates. 

Company -paid benefits include hospi- 
talization, surgical -medical benefits, 
and life insurance. 
Moving expenses paid for qualifying 
applicants. 
FOR A SECURE FUTURE AND TECH NICAL ADVANCEMENTS 
APPLY: 

ALLEN B. DU MONT 
LABORATORIES, INC. 

Mr. G. A. Kaye 
35 Market Street, 

East Paterson, N. J. 
or call 

Mulberry 4-7400 

JUNIOR ELECTRONIC ENGINEERS 

Positions now available for Junior Engi- 
neers with leading west coast manufac- 
turer of military and long range civilian 
electronic equipment. BS degree in EE 
necessary with option in Electronics. No 
previous experience required. 

Please reply to P. J. Lynn, Pacific Division, 

BENDIX AVIATION CORPORATION 
11600 Sherman Way 

NORTH HOLLYWOOD CALIFORNIA 

ELECTRONIC ENGINEERS 
FOR DESIGN & DEVELOPMENT 

RADAR 

COMPUTERS 
DIGITAL TECHNIQUES 

with a young progressive company, 
send resumé of experience and 
educat ion, with salary requirements, 
to 

V 

WORK IN 

Electronic EnSineenJn0 Company J 

ofc,l,yo,-., 
110 4O1.1I14 AtVA14OO sTIFFT Los A14ortFs .4. CAs1101114iA 

01214111111 2-113I 
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CAREERS 
IN 

RESEARCH 
The National Union Research Division 

offers opportunities to men interested 
in Permanent Positions with excellent 
future prospects. 

There are several openings on our 
research staff in the fields of Specialized 
Vacuum Tube Development and Elec- 
tronic Circuit Design. 

ENGINEERS 
PHYSICISTS 

TECHNICIANS 
Are invited to inquire regard- 
ing these positions. 
Benefits include: 

Free Hospitalization 
Medical Surgical Plan 
Free Life Insurance 
Profit Sharing Plan 
Paid Vacations 
Paid Holidays 
Merit Salary Reviews 
Excellent Working Conditions 

NATIONAL UNION 
RESEARCH DIVISION 

350 Scotland Road Orange, N. J. 

TELEPHONE 

EQUIPMENT & PARTS 
New-W.E. F1W Handsets w/Rubber 

Cord and PL47 Plug Each $ 7.50 

New-TS9 Handsets w/flip switch 
Each 6.50 

Reconditioned EE8 Field Telephone 
in Stained Leather bags Each 18.50 

New R -M 29A Remote Control Units, 
Export Packed Each 16.00 

Reconditioned Upright Desk Tele- 
phones (for intercoms, extensions, 
etc. Each 2.95 

New Weather Proof Commando Cook 
Pole Jacks Each 1.00 

New Rubber Cords w/PL47 Rubber 
Jacketed Plugs Each .90. 

New Jacks (Double Break) to take 
PL47 Plug Each .60 

New Receiver and Transmitter Ele- 
ments (like and interchangeable 
with W.E. HAI_ and Fl) for tele- 
phone hand sets Each 1.00 

New W.E. Fl Transmitters Each 1.35 

New W.E. HAl Receivers Each 1.50 

New W.E. UA38 Relays Each 1.75 

New W.E. B-365 Relays Each 1.75 

Terms: 
Check with Order-F.O.B. Brooklyn, N. Y. 

EASTERN TELEPHONE CO. 
323 Vanderbilt Ave. Brooklyn 5, N. Y. 

SALES ENGINEER 
Old established Toronto firm in radio and 
electronics industry requires the services 
of a sales engineer, with college degree in 
Communications Engineering or Electronics, 
to handle one of the world's leading lines 
of laboratory test equipment. Should have 
at least two or three years practical engi- 
neering experience. Must have ability to 
meet and handle people. Permanent posi- 
tion. Live in Toronto, but willing to travel 
throughout Canada. Please submit all 
pertinent information, including salary 
required to: 

SW -4736, Electronics 
330 W. 42 St., New York 36, N. Y. 

ENGINEERS 
PHYSICISTS 
CHEMISTS 

METALLURGISTS 

GENERAL ELECTRIC 
Through the opportunity to work with leading 
scientists on important advanced projects ... through 
continued advancement possibilities . . . and the 
stability of association with a company whose prod- 
ucts are vital to American defense, industrial and 
consumer needs, you can be more certain of a 

future of satisfaction and achievement. 

Positions are now open in Advanced 
Development, Design, Field Service, and 
Technical Writing in connection with: 

MILITARY RADIO & RADAR 
MOBILE COMMUNICATION 

MULTIPLEX MICROWAVE 
COMMUNICATIONS 

ELECTRONIC COMPONENTS 
TELEVISION, TUBES & ANTENNAS 

Bachelor's or advanced degrees in Electrical or Mechanical 
Engineering, Physics, Metallurgy, or Physical Chemistry 
and/or experience in electronics industry necessary. 

Do not apply, please, if your best skills 
are being used for vital defense work. 

Please send resume to: 
Dept. 92-E, Technical Personnel 
ELECTRONICS PARK 

GENERAL 
SYRACUSE, 

ELECTRIC 
N . Y. 

ELECTRONIC ENGINEERS 
Mechanical Designers for Research 

and Engineering 
To work in the design and development of new electronic equipment. Excellent 

working and living conditions, good salaries and exceptional employee benefits. 

Write, giving full details including education and experience. Personal interviews 

will be arranged. 

THE NATIONAL CASH REGISTER COMPANY 
Main & K Sts., Dayton 9, Ohio 
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ELECTRONIC AND 

MECHANICAL ENGINEERS 

UNUSUAL SALARY 

OPPORTUNITIES 

Senior Electronic Engineers 

Senior Mechanical Engineers 

UHF Engineers 

Junior Electronic Engineers 

Junior Mechanical Engineers 

Experienced Draftsman with 
Electronic Background 

Excellent Opportunities for Advancement 
in our New Research Laboratory Fur- 
nished with Finest Equipment. 

Write Giving Full Details To: 
Personnel Director, Dept. A. 

GIBBS MANUFACTURING AND 

RESEARCH CORPORATION 

Janesville, Wisconsin 

ELECTRONIC 
ENGINEER 

WANTED! 

An established business organiza- 
tion engaged in development and 
manufacture of products for VHF 
and UHF Television Application, 
requires an individual qualified to 
work independently, to organize, 
and to supervise development 
projects. 

This position is to be permanent 
and will offer the opportunity for 
unlimited advancement to a suc- 
cessful career ... Stimuatilng and 
congenial surroundings in a newly 
acquired plant. 

Attractive Salary 

Write stating qualifications 

Blonder -Tongue 
LABORATORIES 

526-536 North Avenue 
Westfield, New Jersey 

STAVID 

ENGINEERING, INC. 
has openings for 

Graduate 

ELECTRONIC 
ENGINEERS 

MECHANICAL 
ENGINEERS 

Experience in Design and Devel- 
opment of Radar and Sonar 
necessary. 

Broad knowledge of Search and Fire 
Control Systems; Servo Mechanisms, 
Special Weapons, Microwave, Anten- 
na and Antenna Mounts, etc. 
Mechanical Engineer should have ex- 
perience in packaging of Electronic 
Equipment to Gov't specifications in- 
cluding design of complex cabinets, 
shock mount and sway brace struc- 
tures, Servo Mechanisms. 
Positions are available in Field Service 
and Technical Writing. 
Liberal personnel benefits including life, 
sickness and accident insurance, and a 
worthwhile pension system. Paid holidays 
and vacations. 

Personnel Office 
200 W. Seventh St. 

Plainfield, N. J. 
Telephone Plainfield 6-4806 

AC SPARK PLUG 
DIVISION 

of 

GENERAL MOTORS 

CORPORATION 
PRECISION INSTRUMENT PLANT 

Positions now available for highest caliber 
personnel in the field of airborne auto- 
matic electro -mechanical control equip- 
ment. 

MECHANICAL DESIGN ENGINEERS 

ELECTRONIC ENGINEERS 

SERVO ENGINEERS 

ELECTRONIC DESIGNERS 

MECHANICAL DESIGNERS 

New and expanding division of an estab- 
lished firm with 20 years of successful 
experience in the instrument field. Work 
involved deals with the manufacture and 
development of highly complex equipment 
of the most advanced type. 

Write or Apply 

AC Spark Plug Division 

GENERAL MOTORS CORPORATION 
1925 E. Kenilworth Place 
Milwaukee 2, Wisconsin 

PHYSICISTS . . . 

NEW FRONTIERS TO CONQUER 
Enjoy great opportunities for personal satisfaction and advancement . . . help keep our nation strong and free . . . in- vestigate the following openings with TRACERLAB, the foremost commercial firm 

in the field of NUCLEONICS. 
Positions are available for PHYSICISTS 

with training in . ELECTRONICS 
CLASSICAL PHYSICS . SOLID STATE 
PHYSICS . . . NUCLEAR PHYSICS. 

Openings exist at several levels and re- quire Bachelor's or Advanced Degree with or without industrial experience. If you feel that you are qualified, we'll be glad 
to hear from you. Please write: 

Industrial Relations Department 

TRACERLAB, INC. 
130 HIGH STREET 

BOSTON 10, MASS. 

WANTED 
TWO ELECTRONIC 

ENGINEERS 
Excellent positions in expanding corpo- 
ration for men who can take charge of 
developing electronic equipment for the 
geophysical field. Practical experience, 
preferably geophysical, in low -frequency 
amplifier and filter design, recording 
oscillograph design, and at least a B.S. 
in E.E. required. These are top oppor- 
tunities for men with initiative. 
Reply, in full detail, to 

Administrative Engineer 

Century Geophysical Corporation 
1333 North Utica Tulsa, Oklahoma 

ELECTRICAL 
ENGINEER 

Small, progressive organization 
has an immediate opening for 
a recent graduate with some 
experience in electro -mechani- 
cal instruments. This is a per- 
manent position with a definite 
future. We don't promise you 
the highest rates possible, but 
you will receive a good salary 
to start, and we assure you the 
opportunity for better pay as 
your job advances. We also 
have a liberal program of com- 
pany benefits. Please contact: 

Mr. C. 1. Paul. 

INTERNATIONAL 
PROJECTOR CORP. 

55 La France Ave., Bloomfield, N. J. 
Telephone: Bloomfield 2-8052 

TELEVISION ENGINEERS 
We need experienced (RF experience preferred) 
development engineers for a permanent expansion of our engineering department. Excellent opportun- ity with successful expanding 20 year old AAA -I company. Many benefits, including retirement and profit-sharing. 

P-4982, Electronics 
520 N. Michigan Ave., Chicago 11, M. 
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SURPLUS EQUIPMENT 
PE 218 Leland Electric 

Output: 115 VAC; Single Phase; PF 90; 
380/500 cycle 1500 VA. Input: 25-28 VDC; 
92 amps; 8000 RPM; Exc. Volts 27.5. 
BRAND NEW $39.95 ea. 

16486 Leland Electric 
Output: 115 VAC; 400 Cycle; 3 -Phase; 175 
VA; 80 PF. Input: 27.5 DC 12.5 amp; 
Cont. Duty $90.00 ea. 

PIONEER 12130-3-B 
Output: 122.5 VAC; 1.15 amps, 400 cycle 
single phase, 141 VA. Input: 20-30 VDC, 
18-12 amps. Voltage and frequency regu- 
lated $89.50 ea. 

INVERTERS 

10563 LELAND ELECTRIC 
Output: 115 VAC; 400 cycle; 3 -phase: 
115 VA; 75 PF. Input: 28.5 VDC; 12 
amp. $80.00 ea. 

12116-2-A PIONEER 

Output: 115 VAC; 400 cyc; single phase; 
45 amp. Input: 24 VDC 5 amp...$90.00 ea. 

10285 LELAND ELECTRIC 

Output: 115 Volts AC, 750 V.A., 3 phase, 
400 cycle, .90 PF, and 26 volts, 50 amps, 
single phase, 400 cycle, .40 PF. Input: 
27.5 VDC, 60 amps, cont. duty, 6000 RPM, 
Voltage and Frequency regulated..$195.00 

94-32270-A LELAND ELECTRIC 

OUTPUT: 115 Volts, 190 V.A., Single 
Phase; 400 cyc.; .90 PF. and 26 Volts, 60 
V.A., 400 cyc., .40 PF. INPUT: 27.5 Volts 
DC, 18 amps; Cont. Duty, Voltage d frequency regulated $95 

5 RPM GEAR HEAD MOTOR 

Mfg. RAE., Type 7519, 115 
Volts AD, DC. Fractional 
HP, Overall dimension: 
5 , $12.95 ea. 
Lots of 10 $11.95 ea. 

METERS 
AMMETER: DC; 2" 100-100, complete 
with external shunt $5.95 ea. 
AC Volt, Westinghouse, Type NA -35-3- 

$6.95 ea. inch round. F.S.-10 MA 

MICROPOSITIONER 
Barber Colman AYLZ 2133-I Polarized D.C. 
Relay: Double Coil Differential sensitive; 
Alnico P.M. Polarized field. 24V contacts; 
.5 amps; 28 V. Used for remote positioning, 
synchronizing, control, etc $12.50 ea. 

VEEDER ROOT COUNTER 
MODEL S-1 

5 -figure (0-99,999) non -reset 
type. Adds ten for each com- 
plete revolution of shaft in one 
direction. Subtracts ten for 
each revolution in opposite di- 
rection. Black figures on metal 

background. Size: 7i" high x et" wide x 
1-6/16" long. Dovetail mounting - Lever 
arm removable $1.95 ea. 
10 for $17.50 

6 RPM GEAR BOX MOTOR 
110 Volt, 60 cyc., Single 
Phase; Ratio -544:1; Mfg. by 
Markle-Korff Gear Co., Over- 
all dimensions approx. 3%" 
31" $995 ea. 
Lots of 10 $9.50 ea. 

WESTINGHOUSE HYDRAULIC 
TRANSMISSION 

Ideal as hydraulic 
torque converters. 
Contains hydraul- 
ic pump and hy- 
draulic motor; 10 
ball bearings;has reversible con- 
trols. High qual- 
ity precision 
workmanship ... 
made to exacting 

specifications for use on 2 -ton 40 mm anti- 
aircraft guns. Overall dimensions: 12" long 
.x 549" wide x 6%" high. Shipping weight: 
20 lbs. Government cost more than $300. 
LIKE NEW, UNUSED $29.90 ea. 

DELCO FAN -TYPE S.S.P. 

115 Volts AC, 50/60 
cycle, 6 -inch blades, 
rubber shock mount- 
ed. Noiseless, ideal 
for exhaust and cool- 
ing. Complete with 
mounting as pic- 
tured. New, original 
cartons ....$6.95 ea. 

ALL EQUIPMENT FULLY GUARANTEED 

Please enclose full amount with order 
All prices net FOB Pasadena, Calif. 

Prices subject to change without notice 

G. E. ALTERNATOR 
208 Volts, 400 Cycle, 3 Phase Mod. 
2CM97B1 
55.5 Amps., PF .75, Speed 8000 KW 15, 
Cont. Duty, Limited Quantity... $320.00 

SERVO MOTOR 10047-2-A; 2 Phase; 
400 Cycle; with 40-1 Reduction Gear 

$10.00 ea. 

PIONEER TORQUE UNITS 
TYPE 12604-3-A: Contain CK5 Motor cou- 
pled to output shaft through 125:1 gear re- 
duction train. Output shaft coupled to auto- 
syn. follow-up (AY43). Ratio of output 
shaft to follow-up Autosyn is 15:1 $70.00 ea. 
TYPE 12606-1-A: Same as 12604-3-A ex- 
cept it has a 30:1 ratio between output shaft 
and follow-up Autosyn $70.00 ea. 
TYPE 12602-1-A: Same as 12606-1-A ex- 
cept it has base mounting type cover for 
motor and gear train $70.00 ea. 

BLOWER ASSEMBLY 
115 Volt, 900 Cycle. Westinghouse Type 
FL, 17CFM, complete with capacitor. 
New $12.50 ea. 

400 CYCLE MOTORS 
AIRESEARCH: 115V; 40 ('PS; Single 
phase; 6500 RPM; 1.4 amp; Torque 4.6 in. 
oz.; HP .03 $10.00 ea. 
EASTERN AIR DEVICES TYPE JM6B: 
200 VAC; 1 amp; 3 phase; 400 cycles; 
6000 RPM $12.50 ea. 
EASTERN AIR DEVICES. TYPE J31B: 
115 V, 400-1200 Cycle, Single Phase 

$12.50 ea. 
AIRESEARCH: AC Induction, 200 V; 3 

Phase, 400 Cycle, 2 H.P.; 11,000 RPM; 8 
amps $79.50 ea. 
AIRESEARCH: AC Induction, 200 V; 3 

Phase, 400 Cycle, .12 H.P., 6500 RPM; 1.5 
amps $25.00 

SYNCHRONOUS 
SELSYNS 

I10 volt, 60 cycle, 
brass cased, approx. 
4" dia. x 6" long. 
Mfg. by Diehl and 
Bendix. 
Quantities Available 
REPEATERS $15.00 ea. 
TRANSMITTERS $15.00 ea. 

SYNCHROS 
IF Special Repeater (115V-400 Cycle) 

$15.00 ea. 
2JIF3 Generator (115V-400 cyc.) $10.00 ea. 
5CT Control Transformer; 90-50 Volt; 60 
Cyc. $50.00 ea. 
5F Motor (115/90 volt -60 cyc.) $60.00 ea. 
5G Generator (115/90 volt -60 cyc.)$50.00 

ea. 
58DG Differential Generator (90/90 volts 
-400 cyc.) $30.00 ea. 
TRANSMITTER, BENDIX C-78248; 115 
Volt, 60 Cycle $25.00 ea. 
REPEATER, BENDIX C-78410: 115 Volt, 
60 Cycle $37.50 ea. 
REPEATER, AC synchronous 115 V., 60 
cycle, C-78863 $15.00 ea. 

ALNICO FIELD MOTORS 
(Approx. size overall) . . . 

3%" x 14/5" diameter) 
Delco -Type 5069230: $27.50 
volts; DC; 145RPM $19.95 ea. 

POWER RHEOSTATS 
Standard Brands: 5 Ohms; 
100 Watt; 4.48 amps 100 
Ohms; 100 Watt; 1.0 amp. 

Boxed, Brand New with 
Knob $2.50 each - or - 

$25.00 per Doz. 

SMALL DC MOTORS 
(Approx. size....4" long x 11,' dial.) 
General Electric Type 5AB10AJ37; 27 volts, 
DC; .5 amps, 8 oz inches torque; 250 RPM; 
shunt wound; 4 leads; reversible..$12.50 ea. 
General Electric. Mod. 5BA1OFJ33; 12 oz. 
inches torque, 12 V DC, 66 RPM, 1.02 amp. 

$15.00 ea. 
General Electric -Type 5BA10AJ52C; 27 
volts, DC; .5 amps, 8 oz. inches torque; 
145 RPM; shunt wound; 4 leads; reversible 

$12.50 ea. 

SENSITIVE ALTIMETERS 
Pioneer Sensitive altimeters. 
0-35,000 ft. range . cali- 
brated in 100's of feet. Baro- 
metric setting adjustment. No 
hook-up required...$12.95 ea. 

PIONEER GYRO FLUX GATE AMPLIFIER 
Type 12076-1-A, complete with tubes 

$27.50 ea. 
MOTOR GENERATORS 

G.E. Model 5LY77AB1, Input: 115 volts D.C.: 
11 H.P. motor; 13 amp; 3600 RPM; shunt 
contact regulated. Output: 115 Volts A.C. 
60 cycles; KVA .06; shunt self excited. 

$129.00 ea. 
MG -183, Input: 70 Volts DC, 5.4 amps., 1/3 
H.P., 3500 RPM. Output: 50 Volts AC, 2.6 
amps., 175 cycles, 3 phase, .225 KVA. 

$79.00 ea. 
PIONEER AUTOSYNS 

AY -1 76 Volt -400 Cycle $6.95 
AY -5 .......26 Volt -400 Cycle ;7.95 
AY27D $25.50 
AY6-26 Volt -400 cyc $4.95 ea. 
AY30D-26 Volt -400 cyc $25.00 ea. 
AY14D $14.00 

$20.00AY34 

AY20-26 Volt-400-cyc. $12.50 ea. 
AC CONTROL MOTOR 

Diehl Mfg. Co., FPE-25-7, 20 Volts, 2 phase, 
1600 RPM, .85 amps $15.00 ea. 

SINE -COSINE GENERATORS 
(Resolvers) 

Diehl Type FJE-43-9 (Single Phase Rotor). 
Two stator windings 90° apart, provides 
two outputs equal to the sine and cosine of 
the angular rotor displacement. Input volt- 
age 115 volts, 400 cycle $25.00 ea. 
Diehl Type FPE-43-1 same as FJE-43-9 
except it supplies maximum stator voltage 
of 220 volts with 115 volts applied to 
rotor $25.00 ea. 

CH .agi 
BOX 356-X EAST PASADENA STATION PASADENA 8, CALIFORNIA 
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SEARCHLIGHT SECTION 

OIL FILLED CONDENSERS 
MFD VDC Price MFD VDC Price MFD VDC PriceMFD VDC Price 
2 400 S .55 ,1 1500 1 6000 9.95 1 25KV 85.00 
5-5 400 1.65 .5 1500 

.59 
1.25 .1 7000R'd 1.79 .125 27KV 37.50 

1 600 .55 3 1500 2.50 .1-.1 7000 5.95 .001 50KV 24.50 
2 600 .69 4 1500 2.95 .1 7500 2.85 .025 50KV 42.50 
2 600 R'd .69 .l-.5 2000 .95 .5 7500 8.95 .2 50KV 85.00 
2-2 600 R'd 1.65 .25 2000 1.50 1-1 7500 22.50 .25 50KV 95 00 
3 600 .95 3 2000 1.30 .075-.075 8KV 6.50 7.5 220VAC 1.95 
4 600 1.65 1 2000 1.95 .5 10 16.50 1-3 330VAC 1.95 
4 600R'd 1.65 3 2000 3.75 1 10KV 29.50 10 330VAC 3.95 
5 600 1.75 12 2000 8.95 .1 12KV 8.95 12.75 330VAC 4.10 
6 600 1.85 1 2500 2.75 1 15KV 37.50 15 330VAC 4.50 
8 600R'd 1.85 1-1 2500 3.85 .045 16KV 4.70 5 440VAC 3.10 
8-8 600 1.95 2500 15.80 .05 16KV 4.95 2.9 660VAC 3.50 
4-4-4 600 2.50 5 3000 2.40 .075 16KV 8.95 7 660VAC 4.25 
4x3 600 2.50 1 3000 3.40 .25 20KV 19.95 I8 660VAC 4 50 
10 600 3.25 2 3000 4.50 1 20KV 54.00 , 

2 
1000 
1000 

.65 

.90 
.03 
3x.2 

4000 
4000 

1.25 
2.95 OILMITES 

2 1000R'd .95 2 4000 6.95 MFD VDC TYPE Price 3.5-.5 
4 
6 
8 

1000 
1000 
1000 
1000 

1.85 
1.95 
2.50 
3.25 

.l 

.2 
1 

2 

5000 
5000 
5000 
5000 

1.60 
2.50 
4.88 

18.50 

.02 600 
.05 600 
.1 600 

600 

0M-6002 
OM -6005 
0M-610 
0M-625 

S .45 
.48 
.51 
.55 

1-1-1 
1200 
1200 

.85 
1.85 

5 
.01-.03 

5000 
6000 

29.50 
1.65 

.55 600 
1.0 600 

0M-650 
0M-601 

.60 

.85 

COAXIAL CONNECTORS 

este 
83-1AC 5 .42 83-1RTY 5.65 83-22R j .68 
83-IAP .30 83-1SP .50 83-22SP .90 
83-1F 1.20 83-1SPN .56 83-22T 1.95 
83-1H .12 83-1T 1.30 83-168 .15 
83-1HP .25 83-2AP 1.95 83-185 .15 
83-IJ 83-22AP 1.40 83-765 .24 
83-1R .40 83-22F 2.10 83-776 .85 

83-22J 1.50 

FULL LINE OF JAN APPROVED COAXIAL CONNECTORS 
IN STOCK 

UHF-N-PULSE-BN-BNC 
UG-7/AP 56.30 UG-23CíU51.90 
UG-12/U .95 UG-24/U 1.30 
UG-15/U 1.50 UG-25/U 1.35 
UG-18'U 1.25 UG-27/U 1.30 
UG-19/U 1.80 1.1G-27A/U 2.95 
UG-21'U .95 UG-28A/U 3.75 
UG-21A/U 1.50 UG-29!13 1.55 
UG-216/U 1.35 UG-30/U 2.30 
UG-22'U 1.35 UG-34/U 16.50 
UG-2213,U 1.65 UG-36/U 17.50 
UG-22C/U 1.65 UG-37/U 17.50 
UG23'II 1.20 UG-57/U 2.30 
UG-23B/14 1.90 UG-58/U .80 

QUOTATIONS UPON 
M-358 MC -277 PL -259A 
M-359 SIC -320 PL -274 
M -359A PL -258 PL -284 
M-360 PL -259 PL -293 

Type Price Per M Ft. 
RG -5/U $140.00 
RG -6/U 180.00 
RG -7/U 85.00 
RG -8/U 100.00 
RG -9/U.. 250.00 
RG-9A/U 275.00 
RG -10/U 240.00 
RG -11/U 100.00 
RG -12/U 240.00 

UG-85/U 1.75 
UG-86!U 2.50 
UG-87/U 1.60 
PG -88/U 1.10 
11G-89- U 1.35 
UG-90/U 1.60 
UG-98/U 1.85 
UG-102/U .90 
UG-103/U .68 
UG-104/U 1.40 

UG-58A/U$1.15 UG-106/U S .15 UG-191/AP $.80 
UG-59A/U 2.25 UG-108'U 2.60 MX -195 /U .75 
UG-83/U 2.25 UG-109/U 2.60 UG-197/U 2.80 

UG-146/U 2.55 UG-201/U 2.25 
CW-159/U .60 UG-203/U .85 
UG-166!U 32.50 UG-206/U 1.80 
UG-167/U 5.85 UG-224/U 1.20 
UG-171/U 2.80 UG-236/U 3.85 
PG -173/U .40 UG-245/U 2.30 
UG-175/U .15 UG-254/U 2.75 
UG-176/U .15 UG-255/U 2.45 
UG-177/U .24 UG-260/U 1.20 
17G -185/U 1.35 UG-261/U 1.20 

UG-262/U $1.20 
UG-273/U 2.25 
UG-274/U 2.75 
UG-275/U 5.50 
UG-276/U 2.75 
UG-290/U 1.20 
UG-291/U 1.35 
UG-306/U 2.95 
UG-414/U 3.25 
UG-625/U 1.35 

REQUEST ON ANY CONNECTORS NOT LISTED HERE 
PL -325 
S0-239 93-C 49120 D-163950 ES -685696-5 
80-264 93-M 49121A 17-166132 ES -689172-1 
TM -20I 

COAXIAL CABLE 
Type Price Per M Ft. 
RG -13/U $216.00 
RG -17/U 650.00 
RG -18 'U 
RG -19/U 
RG -20/U 
RG -21/U 
RG -22 / U 
RG-22A/U. 
R0 -24/U 

900.00 
1250.00 
1450.00 
220.00 
150.00 
285.00 
675.00 

Type Price Per M Ft. 
RG -26/U $47$.00 
RG -29/U 50.00 
RG -34/U 300.00 
RG -35/U 900.00 
RG-54A/U. 97.00 
RG -55/U 110.00 

Type Price Per M Ft. 
RG -57/57 $325.00 
RG -58/U 60.00 
RG-58A/U 70.00 
RG -59/U 60.00 
RG -62/U 75.00 
RG -77/U 100.00 

ADD 25% TO PRICES SHOWN FOR QUANTITIES 
UNDER 500 FT. 

2 p LOW INERTIA SERVO MOTORS 
KOLLSMAN-45 Volt 60 cycle 4 watts 1500 RPM - 

new $22.50 
PIONEER -10047-2-A 26 volt 900 cycle with 40:1 re- 

duction gear $10.50 
PIONEER-CK-14 115 volt 400 cycle -includes damp- 

ing signal generator (antosyn) $47.50 

HIGH VOLTAGE TRANSFORMERS 
G.E.-Pri. 115V 60 cy. Sec. 6250V 80 MA -12.5 KV 

insulation $18.50 G.E.-Pri. 115V 60 cy. Sec. 6250/3850/2600V 56 MA 
12.5 KV Insulation $18.50 

ANTENNAS 
AT -4/A R N -1 $8.25 
AT-38A/APT (70 to 400MC) 13.70 
AT-49/APR-4 (300 to 3300MC) 13.70 
AN -65A (P/0 SCR -521) 1.50 
AN -66A (P/0 SCR -521) 1.75 
AIA3CM conical scan 125.00 
ASO Yagi-5 element 450 to 560MC 7.00 
ASB Yagi-Double stacked 6 element 12.70 
ASA Yagi-Double stacked 370 to 430MC 29.40 

RELAYS 
Sigma type 4AH-20001E 4 ma DC coil -SPOT con- 

tacts -hermetically sealed 5 pin plug-in base.$3.30 
Sigma type 4R -80001E I ma DC coil-SPDT contacts 

-enclosed type 5 pin plug -In base $4.25 
Stevens Arnold type 171 Millisec relay -900 ohm coil 

SPST NO contacts $5.50 
Cutler -Hammer and Square D type B -7A contactor - 

24 VDC coil-SPST NO 200 Amp contacts $4.75 
Price Bros. type 161-M-220 VAC contactor-SPST 

NO double bk 30A contacts $3.25 
G.E. CR5181-IA6-115 V 60 cy. AC contactor-4PST 

30 Amp contacts plus two auxiliary SPDT con- 
tacts $14.50 

RBM-115 V 60 cy. AC coil-DPDT 3 amp Con- 
tants $3.20 

METERS 
I MA DC 31/4' R Delur Mod 310 (0-4KV scale).55.75 
500 Microamps. DG -21/4^ round -Sun 4.30 
Imo. DC Fan type -4' scale (rem. from equipt) 3.95 
500 ma. DC 21/4" R. -General Electric 2.95 
2 amp. RF 21/2' Sq.-Simpson 3.15 
5 amp. AC 41/2' R.-1BT 4.11 
30 V DC 21/2^ R. -General Electric 3.95 
3 amp. RF 31/4' R. -Weston 6.00 

CRYSTAL DIODES 
$1.19 1N27 $1.79 1N41 

IN31 8.10 1N42 
1N34 .66 1N43 
1N34A .95 IN45 
1N38 1.70 íN52 

1N21 
1N21A 
1N21B 
1N22 
1N23 
1N23A 
IN23B 

3.50 
1.09 
1.95 
3.25 1N39 6.25 IN55 
4.25 IN40 10.60 IN60 

$11.25 
18.75 
1.55 
.94 

1.05 
3.15 
.55 

TYPE "J" POTENTIOMETERS 
Regis. Shaft Reste. Shaft Reals. Shaft 

60 SS 5K 1/4' 50K 3/8' 
60 9/16' 5K 3/8' 50K 1/2' 

100 SS 5K 1/2' 100K SS 
200 SS 10K SS 150K 1/2' 
250 1/8' 10K 3/8' 200K 3/8 
500 SS 10K 1/2' 250K SS - 
500 5/16' 15K SS 250K 3/4' 
500 1/2' 15K 1/2' 250K 3/8' 
500 5/8' 20K SS 500K SS 
6S0 1/2' 25K SS 500K 1/4' 
1K SS 25K 1/4' 500K 7/16' 
2K 3/8' 30K 1 1/8' 1Meg SS 
2500 SS 40K SS 2.5 Meg SS 
4K SS 50K SS 5 Meg SS 5K SS 50K 1/4' $1.25 each 

DUAL "JJ" POTS. -$2.95 ea. 
50 SS 330 SS 2500 SS 2.5 meg SS 

100 SS 500 SS 10K SS 5 meg SS 
250 SS 1K SS 1 meg SS 1K '25K °. 

TRIPLE "JJJ" POTS. -$3.95 EA. 
100K/100K/100K a 20K, 150K, 15K e 

LECTRONIC RESEARCH LABORATORIES 
715- 19 ARCH ST. PHILA. 6, PA. 

Telephones - MARKET 7- 6771 - 2 - 3 

UTAH 

SOUND POWERED TELEPHONES 
U. S. NAVY TYPE M HEAD AND CHEST SETS 

U.S.I. A-260 W.E. D-173013 
A.E. GL832BAO 

ANY TYPE -$14.88 EACH 
TS -10 Type Handsets 59.25 

GENERATORS AND INVERTERS 
Eclipse -Pioneer type 716.3A (Navy Model NEA-3A) 

Output -AC II1V 10.4A 800 to 1400cy. Id.: DC 30 
Eclipse -Pioneer type 1235-3. Output -30 Volts DC 

Volts 60 Amps. Brand new $38.50 
15 Amps. Brand New -Original Packing $15.50 

PE -218 Inverters -28 VDC to 115 VAC 400 cy 1500 
VA. (New) 549.50 

Pioneer Type 800-IB Inverter -28V DC to 120V 800 
cy 7 amp AC (used) $22.65 

G. E. Inverter -28 VDC to 120 VAC 800 cy 750 VA 
im $39.50 

ATR Inverter 6VDC to 110 VAC 60 cy 75W $22.05 
PU-7/AP Inverter -28 VDC to 115 VAC 400 cy 2500 

VA (used) $75.00 
Eclipse -Pioneer type 1212IA Inverter -Voltage and 

frequency regulated-24VDC IS Amp input -AC 
output 115V 3cp 400 cy 250VA 0.7 PF - (New) 

$225.00 

TEST EQUIPMENT 
Gen. Radio 4756 Frequency Monitor 'S200.00 
Gen. Radio 681A Freq. Deviation Meter....'S87.50 
1-72K Signal Generator $48.50 
C -D Quietens Filter Type IF -16 I10/220V AC/DC 
2C Amps. $9.00 
TS- 143/CPN Oscilloscope '$95.00 
Dumont 175A Oscilloscope '$225.00 
Gen. Radio 757 -PI Power Supply $27.00 
I.130A Signal Generator 'S85.00 
A.W. Barber Labs. VM -25 VTVM `$86.00 TS.IOA/APN Delay Line Test Set $45.00 TS-19/APQ-5 Calibrator $75.00 
CWI-60A.AG Range Calibrator for ASB, ASE. ASV 
ar.d ASVC Radars $39.95 
CRV-I4AAS Phantom Antenna for Transmitters up to 400 MC $11.75 
3 CM Pickup Horn Antenna AT-48/UP $9.95 
I.138A Signal Generator -I0 cm '$185.00 
BC -221 Frequency meter '$125.00 
CW-60ABM Frequency Meter -10 CM $97.50 
Weston Model I D.C. Milliameter 150/1500 MA with leather case $75.00 

All items New Except Where noted ' (Exc Used Condition.) 

MISCELLANEOUS EQUIPMENT 
1-82F Selsyn Indicator $6.95 
SCR -515 coml. w/dynamotor, control box 69.50 Amperex 1698 Gamma Counter 9.87 
Powerstat 1226-115/230V Input -0-270V out 

na 9 amp. 37.00 El MAC 35T Ionization Gauge 5.95 R-7/APS-2 Receiver 49.50 R-78/APS-15 Receiver 49.50 FL -8 1020 cycle filter 2.95 
RM -29 remote control unit 8.95 
RM -14 remote control unit 8.95 RTA -IB 12/24 V dynamotor 40.00 
BC- 1206-CM2 Receiver 12.95 
ASB-4 Radar equip. Complete 69.75 
RCA AVR-15 Beacon Recur 18.50 Navy DP -14 Direction Finder complete 385.00 CU-24/ART-13 Antenna Loading Cond 4.95 T-85/APT-5 300-1600 MC Transmitter 175.00 
BC -1016 Tape Recorder 350.00 AN/APA-30 375.00 
BC -910A Oscilloscope 147.50 
BC -1068 Receiver 57.50 AT) and ATK TV Block Equip Quote 
BC -348 Receiver Quote 
RTA-1B Transceiver Quote T-47/ART-13 Transmitter Quote 
Sperti IS21 vacuum relay switch (P/0 AN/ 

ART -13) 9.50 

PULSE TRANSFORMERS 
9262 
9278 
9280 

G.E. K541318 
G.E. 68G-627 
G.E. 68G828 
G.E. 680929G1 
G.E. 80013 
G.E. K -2468B 
G.E. K -2469A 
G.E. K-27446 
AN/APN-9 (901756-501) 
AN/APN-9 (901756-502) 
AN/APN-9 (352-7250) 
AN/APN-9 (352-7251) 
Westinghouse 132-AW 
Westinghouse 139DW2F 
Westinghouse I66AW2F 
Westinghouse 176AW2F 

UTAH ;34ó 9340 

Westinghouse I87AW2F 
Westinghouse 232-AW2 
Westinghouse 232 -BW -2 
AN/APN-4 Block Ose. 
Philco 352-7149 
Philco 352-7150 
Philco 352-7071 
Philco 352.7178 
Raytheon UX-7350 
Raytheon UX-10066 
W.E. D-161310 
W.E. D-163247 
W.E. D-163325 
W.E. D-164661 
W.E. KS -9563 

AN/APA-23 RECORDER 
Sweeps any receiver through Its tuning range and 

permanently records frequency and time of received 
signals on paper chart. Power input -(motor) 27V 
DC I.SA. and (recorder) 80/115V AC 60-2600 cy 
135W. 

Originally designed to record pulse or sinewave 
modulated signals received by AN -APR -1. AN/APR- 
2, AN/APR-4, AN/APR-5, BC -348. S-27. SX-28. 
BRAND NEW $147.50 

SPRAGUE PULSE NETWORKS 
7.5 E3 -I -200-67P. 7.5 KV. "E" Circuit I Microsec. 

200 PPS 67 ohms imped, 3 sections $4.30 
7.5 E3 -3-200.67P. 7.5 KV, "E" Circuit 3 Microsec. 

200 PPS. 67 ohms imped, 3 sections 98.75 
7.5 E4 -16-60.67P, 7.5 KV, "E" Circuit 4 sections. 

i6 microsec. GO PPS, 67 ohms imped $8.25 
15 E4 -.01-400-50P, 15 KV, 'E" Circuit .91 microsec. 

400 PPS. 50 ohms imped. 4 sections $16.50 
15 -A -I.400 -50P, 15 KV, "A" Circuit, I microsec. 

400 PPS. 50 ohms imped $37.50 
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SEARCHLIGHT SECTION 

IMMEDIATE LOW FULLY 
DELIVERY PRICES GUARANTEED 

BLOWER ASSEMBLY 
Lear frame CO10, 6600 
rpm motor with 3" Sirroco 
impeller. Motor 28 v. DC 

1.2 Amps. Output 10 
watts. Cont. duty. Stock 
#SA -347 Price $9.75 each. 

,(adio Compass Indicator 
I -82F. Compass Indicator. 
0-360°-5 in. dial, 26 v. 400 cy. 
8-12 v. 60 cy. Ideal position 
indicator. Stock #SA -284. 

Price $6.50 each 

AIRCRAFT MOTOR 
G. E. Type 5BA25AJ32A 

24 volts at 2.9 amps. 
75 in/lb. torque. 3 lead shunt with brake. 1 minute 
rating. Double worm 
gear reduction. 4 
rpm reversible. 

Stook #SA -298 Price $39.50 each. 

DIEHL PM MOTOR 
Type FI16-31-1, 27.5 V. D.C. 10,000 rpm. 

Dual Shaft. Shaft 
ext. %" ea. end. 
Diam. 0.120. Motor 1" 
Sq. x 2" Lg. Stock 
#SA -355. Price $13.25 
each. 

ilpKgG. 
E. 1/lo HP 

DC Motor 
G.E. Type 5BN58LA5 
125 volts DC at 

1.2 amps 
4000 rpm. Int, duty 
Internal fan 

cooled. 3%" sq. front 
mounting Range. 

Stock #SA -312 
Price $19.50 each. 

60 CYCLE AMPLIDYNES 
G.E. Types 5AM45DB15 and 5AM73AB95. 
Type 45DB16 input 115 v, 60 cy. at 5 amps. 
Output 260 volts DC at 0.6 amps. Stock 
#SA -147. 
Type 73AB95 input 115 volte 60 cy. at 9 
amps. Output 250 volts DC at 1.5 amps. 
Stock #SA -257. 

PRICES ON REQUEST 

DELCO CONSTANT 
SPEED MOTOR 

A-7155 
1/30 hp. 27.5v d -c 3600 

rpm. Cont. duty, 21/2" 
diam. x 6%" lg. 3¢" shaft extension. 5/32" 
diam. 4 hole base mounting. Stock e. SA - 
34. Price $19.50 each. 

BLOWER ASSEMBLY 
Delco 27 v. DC motor, 
5400 rpm. 3" Sirroco im- 
peller. Shunt motor, 4 
in./oz. torque. Base Mtg. 
Stock #SA -352. Price 
$9.75 each. 

INSTRUMENT INVERTER 
irPioneer Type 12128-1B 
Post War Model. Input 
27.5 volts DC at 1 amp. 
Output 26 volts 400 cy. 
Single phase. P.F. 0.4. 
6.0 VA. Stock #SA -295. 
Price $39.50 each. 

WRITE FOR LISTING 

Prices F.O.B. Paterson 
Phone ARmory 4-3366 

SYNCHRO CAPACITORS 
Production quantity requirements of the following Synchro "Exciter" Capacitors are available for immediate delivery. 
Type 6C -connected 20-20-20 mfd. 
Type 1C -Mk. 12 -connected .6x.6x.6 mfd. Type 3C -Mk. 1 -connected 10x10x10 mfd. Type 4C -Mk. 14 -connected 3x3x8 mfd. 

Quantity Quotations on Request 

BLOWER ASSEMBLY 

WESTINGHOUSE 

FL BLOWER 

115 v. 400 cy. 17c.f.m. 
Includes capacitor. 
Stock #SA -144. Price 

$14.50 ea. 

Pioneer Servo Motor 
Type 10047-2A, 2 e 400 cycle low inertia. 26 v fixed phase. 
45 v. max. variable phase. Stock #SA -90. Price $12.50 each. 

MOTOR GENERATOR SET 
Under- water sound equipment. Mfd. by Holtzer Cabot. Motor -115 volts DC at 8.3 Amps. 0.75 hp. Generator -115 volts 60 cycles single phase, 4.0 Amps. 0.88 P.F. Self- excited. Cont. Duty. Stock #SA -505. Price $195.00 each. 

INVERTERS 
WinchargerPU -7/AP input 28 VDC at 160 amps. Output 116 v. 
100 cy. 1 tb at 2500 
VA. Voltage and fre- quency, regulated. 
Cont. duty. Stock 
#SA -164. 
Price $119.50 each, 

G.E. 5AS131NJ3 
(PE -118) Input 
26 VDC at 100 
amps. Output 115 
v. 400 cy. 1 tb at 
1500 VA. PF 0.8 
W.E. Spec. KS - 
5601L1. Stock 
#SA -286. Price 

$39.50 each. 

PE-218EInverters 
Russell Electric 
and Leland. Input 
28 VDC at 92 
amp. Output 115 
v. 400 cycles at 
1500 VA. PF 0.9. 
Stock #SA -112A. 
Price $69.50 each. 

Pioneer 12130-4-B 
Input 28 VDC at 
14 amps. Output 
120 v. 400 cy. 
single phase at 
1.15 amps. (140 
VA.) Voltage and 
frequency regu- 
lated. Made 1949 Stock #SA -304. 
Price $99.50 each. 

Leland SD -93 -(10285) -Input 28 volts DC at 60 amps. Output 115 volts three phase 
400 cycles at 750 va. 0.90 P.F. Second output voltage of 26 volts 400 cycles at 
50 V.A. Voltage and frequency regulated. 
Designed for use with various autopilots. 
Stock #SA -209. 

Price $99.50 each 

DIEHL DC MOTOR 
Type FDE-83-2. 24v 
9.5 Amps. 1/6 hp. 6350 
rpm. Cont. duty. Motor 
4%" diam. x 5" Lg. 
with 1" shaft ext. x 
%" dia. front mtg. 
flange 414" Sq. 
Stock #SA -354. Price 
$19.50 ea. 

DC MOTOR 
John Oster Type A -16A - 
2B, 28 v. DC Shunt 
wound. 8000 rpm. 0.09 
oz./in. torque. Large 
Qty. Prices on request. 

PIONEER AUTOSYNS 
Pioneer Bendix Types AY - 
1; AY -54; AY -14D; AY - 
14G and others. 

Prices on request. 

KOLLSMAN TELETORQUE 
Kollsman Type 403 self 
synchronous units. (Syn- 
chro) 115 volt 60 cycle 
excitation. Use as either 
generator or repeater. 
Stock #SA -79. 

Prices on request. 

115 VOLT D -C MOTOR 
G.E. Type SD. 1/20 hp. 
4 lead shunt. Reversible. 
Double shaft extensions. 
Speed 1725 rpm. Large 
Quantity. 

Special $19.50 each. 

LEAR POSITIONING MOTOR 
Model 156A. 116 wat 
24 v. DC motor. 10,000 
rpm, Int. duty. Re- 
versible. Dual rt. angle 
output shaft. Release 
clutch. 7:1 reduction 
to output. 250:1 re- duction to limit 
switches. Stock #SA - 
343. 

Prices on request 

MAGNETIC AMPLIFIER 
Pioneer Type 12077 

115 V. 400 cy. One Tube Servo Amplifier 
using saturable reactor type outlet trans- 
former. Limited Quantity 

SYNCHROS AND 
SELSYNS 

Navy Types 
A; M; 1SF; 5G; 5F; 53D0 
6SG; 6SF; 5HSF 6DG; 7G; 
etc. 

Army Types 
II; IV; V; VII; IX; 
XV; etc. 

G.E. Types 
236F2; 2JD5J2; 2J6A2; 2J6HA1; 231111; 2J1F1; 2J101;231F3; 2JD5HB1; 2J5LA1, 2JD5C2, etc. 

XXI 

SERIES MOTOR 
John Oster Type A -21D -7A 

24 v. DC. 0.005 hp. .6 Amps. 11,000 rpm. Cont. duty. 1-W" diam. x 2-W' 
lg. Front flange mtg. Shaft 3/16 dia. x %" ext. Stock #SA -353. Price 
$8.75 each. 

Se/ure-14 
products co. 

4 Godwin Ave. Paterson, N. J. 
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?el4i«ee Sjie44 
GEAR ASSORTMENT 

100 small assorted gears. Most are stainless steel or brass. 
Experimenter's dreamt Only 56.50 

VERNIER DIAL or DRUM (From BC -221) 
Dial -2%" dia. 0-100 in 360° Black with silver marks. 
Has thumblock. DRUM -0-50 In 180°. Black with silver 
marks either 850 

SOUND POWER HANDSET 
BRAND NEW 

Includes 6 ft. cord. -Uses no bat- 
teries or external power source. 

$18.50 or 
AC LINE CORDS c ft. long with molded plug 164 

BALL BEARINGS 
Mfg. No. ID OD Thick. 

MRC5028-1 5 l'2 6 1 2 1 
MRC7026-1 5 5'64 6 15'64 9/16 
MRC7021 200 4 1 8 5 9 32 23 64 
MRCIO6M2 1 17 64 2 7'16 25'64 
MRC106M1 1 13 64 2 7/16 25'64 
Federal 1.511... 1 1 8 2 1'2 5'8 
Norma SI IR I 1 /8 2 1/8 5'8 
Federal AS41... 1 1/16 1 1/2 9 32 
Schatz 3/4 1 3'4 9 16 
Norma 203$ 5/8 1 9 16 7 16 
ND5202-C13M 1 2 1 3.8 1 3/8 
ND 3200 25'64 15 32 11 32 
ND R6 3'8 7.8 7/32 .40 
MRC39RI 11 '32 1 1/32 5'16 .45 
MRC38R3 8/16 55/64 13'32 .45 

NEEDLE BEARINGS 
TORRINOTON BIOS 14" wide 96" 13'16" 30* 

Brand New Meters -Guaranteed 
0-10 ma D.C. 314"..53.95 0-R0 Amp. D.C. 214"..92.50 
0-1 Ma. D.C. 3't Delur..iScale Reads 0-4 KV)..35.75 

Price 
$3.75 
3.50 
2.95 
1.75 
1.60 
1.75 
1.70 
1.50 
1.00 
.90 

1.00 
.60 

SELENIUM RECTIFIERS 
Full Wave 200 MA 115V 51.79 
Halt Wave 100 MA 115V .91 

TIMING MOTOR 
8 RPM 115V 60 cyc 

E. Ingraham Co. 

,là $1.79 

400 CYCLE INVERTERS 
Leeland Electric Co. 

1c10890 in: 20-28 V.D.C.. 92 1. 8000 R.P.M. Out: 115V. 
400 Cyc. 1 phase, 1500 V.A. 90 PF $24.95 

3 AG FUSES 
Amp. Per 100 Amp. Per 100 Amp. Per 100 

1/8 $4.00 3/4 $4.00 8 33.00 
1 3.00 

3/8 4.00 4 3.00 110 3.00 
1/2 4.00 5 3.00 15 3.00 

3 AG FUSE HOLDERS (Finger) 25¢ 

DELAY NETWORK -ALL 1400e 
T 114-Apnrox. 2.2 micro see. delay 1, 95e 
T 115 Similar to T 114 with tap brought out Í each 

Sound Powered 
Chest Set RCA - 
With 24 Ft. Cord 
Per Pair 
USED $17.60 
NEW $26.40 

POSTAGE STAMP MICAS 
mmf mini mmi mmf mmi mmi mmf 
10 40 70 125 240 40 680 
20 43 75 135 250 430 800 
22 47 80 150 270 470 820 
23 60 82 160 300 500 910 
24 51 90 175 330 510 .001 
25 58 100 180 360 580 .0012 
33 60 110 200 370 600 0013 
39 62 120 220 390 650 .0015 

Price Schedule 

mid 

.00028 

.0027 

.00035 

.0036 

mid 
.004 

.00085 

.ÓÓ82 

.01 

10 mmf to 820 mmi 
.001 mmi to .0016 
.002 mid to .0082 mid 
.01 mid 2 

SILVER MICAS 
mmf mmf mmf mmi mint mmf mid 
10 40 75 135 250 410 680 
18 50 82 150 255 430 700 
22 51 100 155 20 470 .0011 
23 56 110 170 270 500 .0013 
24 60 115 180 360 510 .0015 
27 62 120 208 370 525 .0016 
30 66 125 225 390 560 .0018 
39 68 130 240 400 570 .002 

mfd mfd 
.0022 .0039 
.0023 .004 
.0024 .005 
.0025 .0051 
.0027 .0056 
.0028 .08 
.003 .0068 
.0033 .0082 

Price Schedule 
10 mmf to 700 mid 100 
.0011 mid to .02 mid 2110 
0022 mfd to .0082 mfd 500 

PULSE TRANSFORMERS 
UTAH -9262 9278 9280 9340 
WESTERN ELECTRIC -11166173 D161310 
1188606, Kß958.5. KS01100. KS0882. K813161 
GENERAL ELECTRIC -1(2729A 80-0-5 
JEFFERSON ELECTRIC -C -12A-1318 
DINION COIL --TR 1048 TR1049 
also 352-7250-2A; 352-7251-2A; T-1229621-60 

COAXIAL CABLE CONNECTORS 

154 51.20 300 750 400 120 
ÚG175/U 83 -IF 83-lAP 83-1J 50-239 HOOD 

83-1AC $0.42 130-22/U 1.30 UG-106/U .12 
83-1AP .30 UG-22A'U 1.60 I UG-167'U 5.70 
83-1F 1.20 13G -23'U 1.20 UG-175 U .15 
83-1H .12 UG-23B U 1.90 UG-176/U .15 
83-1HP .25 170-23G U 1.90 UG-185/U 1.35 
83-12 .75 UG-24/U 1.30 UG-224/U 1.20 
83-1R .40 UG-25/U 1.35 UG-255/U 2.45 
83-1RTY .65 UG-27/U 1.30 UG-260'U 1.20 
83-1SP .50 UG-27B/U 3.45 130-261/U 1.20 
83-1SPN .55 UG-28A 'U 3.75 130-274/U 2.75 
83-1T 1.30 UG-30 'U 2.30 UG-290'U 1.20 
83-2AP 1.95 UG-57B U 2.30 UG-306!17 2.95 
83-22 2.10 170-58 U .80 .25 
83-2R 1.70 UG-58A/U 1.15 U0 -625'U 1.35 
83-22AP 1.40 110-594 /II 2.25 CW-123A/U .50 
83-22R .68 UG-85 U 1.75 M-358 1.30 
83-228P .90 130-87'U 1.60 M-359 .30 
83-168 .15 UG-88'U 1.10 PL -258 .75 
83-185 .15 1.113-89 'U 1.35 PL -259 .50 
UG-13'U 1.70 130-102/U .90 PL -259A .55 
UG-21'U .95 UG-103'0 .68 P1r274 1.20 
UG-21B/U 1.35 UG-104 /U 1.40 80-239 .40 

NEW COAXIAL CABLES 
Price per Price per 
1000 Ft. ' 1,000 Ft. 

RG 5/U* $140.00 RG 22A/U.... $285.00 
RG 6:'U 180.00 RG 24 675.00 
RG 7*. ....... 85.00 RG 26"U 475.00 
RG 8*/U 100.00 RG 29* 50.00 
RG 9*/U 250.00 RG 34,U 300.00 
RG 9A/U 275.00 RG 35 900.00 
RO 10 240.00 RG 41*/U 295.00 
RG 11*/U 100.00 RG 54A/U.... 97.00 
RG 12 240.00 RG 55* 110.00 
RO 13*/U 216.00 RG 57*/U 325.00 
RG 17 650.00 RG 58* 60.00 
RO 18 U 900.00 RG 58A/11.... 65.00 
RO 19 1250.00 RG 59* 55.00 
RG 20 U 1450.00 RG 62* 75.00 
RG 21 220.00 RG 77* 100.00 
RG 22/U* 150.00 

Add 25% for orders less than 500 feet. 
' No minimum mder-others 250' minimum. 

UNIVERSAL 
JOINT 

ALUMINUM 
1/4" hole x 1/2" O.D. 

11/e" long 85 st 

SPAGHETTI SLEEVING-assortment-90 feet $1.00 

TYPE "J" POTENTIOMETERS 
100 S.S. 1.500 1/48.8. 15K 1/4 200K S.S.* 
150 B.S. 2,000 1 /4 25K S.S. 250K 5/8 
300 B.S.* 2,500 B.S. 70K B.S. 250K S.S. 
400 S.S. 3.000 3 8 80K S.B. 500K S.S.* 
500 B.S. 4.000 3'8 100K 7/16 1Meg S.S. 

1,000 3 8 5.000 3'4* 100K S.S.* 
1,000 S.S. 10K 5/8 2(10K 5/8 
*Split Locking Bushing $1.50 EACH 

TYPE "JJ" POTENTIOMETERS 
Ohms Shaft Ohms Shaft Ohms Shaft 
1000 B.S. 30K -10K 3/8't 1 Meg. 1/2' 
10K 5'18" 3K -90K 1/4' 1 Meg. B.S. 
15K B.S. 1 Meg. B.S. 
SD -Screw Driver '-Split Locking Bushing - 

t -With Switch 
PRICE -$2.00 EACH 

JONES BARRIER STRIPS 
2-140Y $.17 
3-14014 W .21 
6-140 .28 

10-140W .59 
10--14054W .59 
3--141441V .27 

3-141W .27 
4-141W .33 

5-14134W-141 
.29 
.41 

7-141'/a W .56 
8-14134W .64 

9-141Y 
12-141 
3-142 
2-150 
3-150 

.64 

.43 
.60 

TIME DELAY RELAY 
Raytheon CPX 24166 

1 Min. Delay. 115 V.. 60 Cycle 
214 second recycling time spring return 
Micro -switch contact, 10A Holds ON as 
long as power is applied Fully Cased 

ONLY $6.50 

AN CONNECTORS 
IMMEDIATE SERVICE 

PHONE! WIRE! WRITE! YOUR NEEDS 

100,000 
105.000 
120.00 
12R .00 
130.000 
132.000 

OIL FILLED CONDENSERS 
MFD 
5 2 
IS 

V.U.C. Price MFD 
50 .1-.1 $0.35 

85 400 

V.D.C. Price 
2.000 1.30 
2.010 1.65 

3 e;i 400 
31-.5 

1.00 2,00 3.75 
4 500 .85 8 2,000 7.95 
4-1 
S 

500 1.30 3 
1.35 .01 

4.000 
7.95 5.000 

1 6000 .45 .01-.03 6.000 1.40 
.5-.5 600 .40 .03-.03 6,000 1.50 

2 

4 
600 
800 

.80 
1.63 

1 

.02-.02 
6.000 9.95 
7,000 1.55 

S 
IO 

600 
600 

2.05 
2.95 

.02-.03 1.60 0 1.95 7.0 
4x3 
8-8 

600 
600 

1.75 
1.79 

.1 

.1 
.1 7,00 2.25 

7,50 2.25 
1 

1 

2 

800 
1,0 0 
1,0o0 

.60 

.755 
.3-.3 
.075-.075 
.15-.15 

7.500 4.50 
8.000 1.85 
8.0002.95 

3 
4 
6 
8 
1 

11 

.ÓO00 
1,000 
1.000 
1.500 

1.70 
2.25 
2.75 
3.25 

1 

.25 

t_;-. 

20.000 19.95 

6 mfd 
6.000 

.02 

.25 3,000 
65 

2.25 
V.D.C.IESI 

G.E. 
1 

3 x .2 
2 

3,600 
4,000 
4.000 

3.95 
2.50 
6.95 4 --- $2.75 

PRECISION RESISTORS -1/4 WATT -300 
2 10.48 12.32 14.98 62.54 147.8 705 
2.5 10.84 13.02 15.8 79.81 220.4 2,193 
3 5 11.25 13.52 16.37 105 8 301.8 3,50 
5 11.74 13.89 123.8 366.6 
6.68 125 414.3 59.148 

PRECISION RESISTORS -1/1 WATT -35e 
.25 11.1 75 400 6.500 16.000 36.000 
.334 13.15 87 723.1 7.000 16.700 37.000 

13.3 97.8 855 7.30 17.000 45.000 .444 
.502 15 125 970 7,500 19.880 47.000 
.557 25 178 1,500 8.000 20.150 50 .00 
.627 44.73 179.5 2.500 8.500 21.300 56.000 

45 180 2.850 8.800 25.000 59.000 .76 
1.00 46 200 3,995 10.000 28.667 59.905 
1.01 52 210 4.000 12.000 30.000 68.000 
1.53 55.1 235 4.285 14.825 32.700 79.012 
2.04 61 240 4.451 15.000 32.888 100,000 
3.25 65 260 5.714 15.750 33.000 180,000 
5.26 66.6 270 5.900 15.755 33.300 
5.89 69 290 15,810 35.888 

298.3 
PRECISION RESISTORS -1 WATT -454 

.1 2 58 15 80 425 7.000 55.00 

.11 2 6 18 80 1,530 8.250 66.00 

.2 

.31 

.661 
1.01 
1.186 
2.55 

2.66 28 125 2.215 9,000 65.00 
3.1 30 250 2.250 10.000 68.000 
3.39 38 270 2.550 12.000 70.00 
4.29 45.5 312 3.300 50,000 84.00 
5.21 54.25 420 5,221 95,000 

PRECISION RESISTORS -1 WATT -60¢ 
149.50 270.00 348.00 590.00 
150.000 296.00 399.00 80.00 
240,000 310.000 413.000 845.000 
260,000 320,000 520.000 850.000 

522.000 700.000 
800.000 

MEGOHM 1 WATT 1%-$1.50: 5%-60g 
PRECISION RESISTORS -2 WATT -754 

4,385 5.000 6.000 10.000 19,917 

DIFFERENTIAL Used $4.95 
115 V., 60 Cyc., 

.#C78249 New $9.95 
3%" dia. x 556" long 
Used between two C7824's as a dampener. Can be 
converted to 3600 RPM Motor In 10 minutes. Con- 
version sheet supplied. (Converted) $5.50 
Mounting Brackets - Bakelite for selsyns, smd dif- 
ferentials shown above 35* pair 

OIL FILLED A.C. CONDENSERS 
MFD V.A.C. Price MFD V.A.C. Price 

2 750 $0.69 15 440 6.25 
8 660 7.50 4.4 375 2.15 
6 660 5.95 25 330 7.50 
5 660 5.45 20 330 6.75 
4 660 4.95 4 330 2.25 
3 660 4.45 3 330 1.45 
2.9 660 4.35 1.75 330 .85 
2 660 3.95 20 220 4.95 
1 660 2.95 7.5 220 2.00 

IN34 Crystal Diode 79* 

300 Twin Lead 021/2 per ft. $18.95 per M. 

Dynamotor DM 33A $3.75 ea. 

Chokes: 30 Hy. 80MA 00...51.29: 6HY, 80 MA @...79* 
Power Tap Switch-OIIMITE 12312-5 Taps) non - 

shorting 25A 150 V, A.0 $3.95 

Timer -Industrial Timer Corp. 15 min. on 15 min. oft 
continuous 115 V. A. C. Fully cased Plugs Into octal 
sorket $6.70 

BC 221 FREQUENCY METER $85.00 

Mike Connector Ampbenol 80-81 Interchangeable with 
Amphenol 80-M cad plated 25* 

2J1G1 SELSYNS $9.50 

400 CYCLE BRAND NEW 

Minimum Orders $3 All orders f.o.b. PHILA. PA. 

LLXLL'ER Av))ofO 
Arch St. Cor. Croskey Phila. 3, Pa. Telephone Rittenhouse 6-4927 

r w. .. 
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MOTOR GENERATORS 
2.5 KVA Diehl Elec. Co. 120DC to 120AC. 60 cy.. 
1 Ph.. Complete with Magnetic Controller, 2 Field 
Rheos and full set apare parts including spare 
armatures for generator and motor. New $295.00 
2 KVA O'Keefe and Merritt. 115DC to 120AC, 50 
cy. 1 Ph. Export Crated. New $195.00 
MOTOR GENERATOR, TYPE CGU-2 
Unit of U. S. Navy TCK-7 Transmitter 
Motor: 2 H.P., 230 V.D.C., 10 amps. 
Generator: 1800V. D.C., 0.4 A, 500V. D.C., 0.35A. 
115 V. D.C., 1.5A, 12 V. D.C., 2A. 3480 R.P.M. 
Self excited. Brand new including spare arma- 
ture $365.03 

INVERTERS 
Onan M.G.-215H. Navy type PU/13. Inut 115/230, 
60 es., 1 Ph. Output: 115, 480 cy, 1. Ph., 12Kw 
and 26V DC at 4 amps. New $295.00 
Leland Elec. Co. PE206A. Input: 28DC at 38 Amps. 
Output: 08V, 800 cv. 1 Ph., 485VA. New..$22.50 
G.E. 18169172. Input: 28DC. Output: 115. 400 es.. 

1 l'h. 1.5KVA. New $32.50 
G.E. 5ASI31551 IA. Model 218J. Input: 28DC. Out- 
put: 115, 400 os., 1 Ph.. 1.5KVA. Regulated. 

$89.50 
Holtzar-Cabot M.G. 164. Input: 440, 3 Ph., 60 cy., 
Output: 70V, 146 Cs. 3 Ph., 0.140KVA. New $67.50 Eicor. 32DC to IIOAC, 60 cy., 1 Ph. at 2.4 Amps. 
New $39.50 

DYNAMOTORS 
Navy type CAJO.211444. Input: 105 to 130DC. Out- put: either 26DC at 20 amps. or 13DC at 40 amps. 
Radio filtered and complete with line switch 
New $89.51 
Type PE94CM. For SCR -522. Brand new in over- 
seas cases $19.50 

AMPLIDYNES 
G. E. 5A M21117. Input: 27VDC. Output: 60VDC. 
150 Watts, 4600 RPM. Type MG -27-B. New $34.50 
Edison 5AM31NJ18A. Input: 27VDC, 44 Amps. 
8300RPM. Output: 60VDC at 8.8 Amps., 530 
Watts. New $22.50 

SMALL D.C. MOTORS 
G.E. 5BA50LJ2A. Armature 27VDC at 8.3 Amps. 
Field 60VDC at 2.3A. RPM 4000. H.P. 0.5. 
New $27.50 Oster E-7.5. 27.5DC. 1/20HÍ', 3800RPM. Shunt Wound. New $9.50 Dumore Co. type ELBG. 24VD0. 40-1 gear ratio. For type B-4 Intervalometer. New $8.50 

BLOWERS 
Westinghouse. Type FL. 115V. 400 cy., 6,700 RPSI. 
Airflow 17C.F.M. New $9.50 E.A.D. Type J50-CW-80 cycle -NEW $15.50 

SYNCHROS 
Ford Inst. Co. Synchro Differential Generator. Mod. 
3 Type 58DG. 90/90V. 400 cy.. Ord. Dr. 173020. 
New $22.50 Armor. Synchro Differential Generator. Type 8130. 
New $60.00 Electrolux, Torque Motbr. Power Drives MK10 Bu. 
of Ord. Dr. No. 499500. New $6.50 

PARABOLOIDS 
Spun Magnesium dishes 17%" dia. 4" deep. Mount- 
ing brackets for elevation and azimuth control on rear. l3á z 1%" opening in center for dipole Brand 
new, per pair $12.50 

SOUND POWERED CHEST SETS 
U. S. Instrument Co. No. A-280 Combination head- 
set and chest microphone. Brand new Including 
20 ft. of rubber covered cable $17.50 each 
W.E. Laboratory Headsets -Type 316 B, 600 ohms at 1000 C.P.S. 
Brand new -Price per set $6.50 

RELAYS 
Struthers -Dunn 1BXX129, 110 A.0 $2.60 
Advance type 455C, SPDT, 115 A.0 $1.95 
Leach type 1154A, SPDT, 115 A.0 $2.35 
Leach type 1054. BSN 20-28V D.0 $2.35 
Clare Plug-in base No. 30FMX 115 A.0 $3.50 
O.B. Plug-in base Sensitive K27J853 $4.50 
Western Hleetric D-183781 Plug-in $10.00 
Guardian Time Delay type B-9-SPDT $2.95 
Haydon Time Delay 17717 110V/80 $4.75 

HI-VOLT CAPACITORS 

.25 Mfd., 15KV 
1 Mid., 15KV 
1 Mfd., 7.5KV 
2 Mfd., 8.OKVA 
50 KV Capacitors also available 
various sizes. Write for list. 

$22.50 
$44.50 
$12.50 
$14.50 

434. 

MODEL AN/APA-10 
PANORAMIC ADAPTER 

Provides 4 Types of Presentation: 
(1) Panoramic (2) Aural 

(3) Oscillographic (4) Oscilloscopic 
Designed for use with receiving equipment AN/ 
AItR-7, AN/ARR-5. \N/APR-4, SCR -587 or any 
receiver with I.F. of 455 kc. 5.2mc or 30mc. 
With 21 tubes including 5" scopa tube. Concerted 
for operation on 115 V. 60 cycle source 
Price $245.00 
Gov't Cost $1800.00. 
AN/APA-10 80 I'age Tech Manual $275 

TEST EQUIPMENT 
TS -127/U Lavoie Freq. Meter -375 to 725 MC. 
TS-47APR Test Ose. 40-500MC. 
TS -487/U Peak to Peak VTVM. 
AN/APR-1 Receiving sets. 
R111Á/APR-5A Receiver -1000 to 6000 MC. 
AN/APR-4 Tuning Units TN -17 (76-300 MC). 
AN/APR-4 Tuning Units TN -18 (300-1000 MC). 
AN/APR-4 Tuning Units TN -19 (950-2200 MC). 
TU -58 Range "A" Tuning Units (110-370 MC). 
AN/APA-10 Panoramic Adapters 115V/80 cycles. 

Repair Parts for BC -348 (H, K, L, R only) 
Also BC 224 Models F. K., Coils for ant r.f., del.. 
ose., I.F., e.w. ose., xtal filters, 4 gang cond., front 
panels, dial assemblies, vol. conts., etc. Write for 
complete list and free diagram 

HIGH QUALITY CRYSTAL UNITS 
Western Electric -type CR-1A/AR in holders. 3á" 
pin spacing. Ideal for net frequency operation. 
Available in quantities, 5910 -6350 -6370 -8470-6510- 
6610-6670-6690-6940-7270-7350-7380-7590-7480-7580 
-9720. All fundamentals in KC. Good multiplier, 
to higher frequencies . $1.25 each 

RADAR 
Antenna-Trans-Rec. Unit ASG-1. 
Radar Set SQ complete with spares. 
Modulator type SO -11. 
Pulse Timers CUZ-50AGD (SD -5 Radar). 
Radar Crystal Units 98.35kc, Raytheon. 
1N21B Sylvania Diodes. 
Repeater Adapters CRM-50 AFO. 
SO Series Accessory Control Panels. 
SO Series Transmitter -Receiver unit. 
CARD 23AEK Bearing Control Units for SO Series. 
Auxiliary Rectifier. 

RADAR ANTENNAS 
Type SO -I (10CM) assembly with reflector, wave - 
guide nozzle, drive motor. etc. New $279.50 
Type S0.3 (3 CM.) Surface Search type with re- 
flector, drive motor, etc., but less plumbing. New 
in original oases - $189.50 
Type SO -13 (10CM.) Complete assembly with 21" 
dish, dipole, drive motor, gearing, etc. New $149.50 
Also In stock - spare reflectors, nozzles, probes, 
right angle bends for SO -1 antennas. 

RECTIFIERS 
G.E. No. 6 RC89F16 for 54 cells 10 amps. 
Mallory APS-20-In: 115/230/80/3. Out: 12/42V- 
65 -130A. 
Turret Trainer Supply. In: 220/60/3. Out: 
23V -130A. 
Complete specs. on request. 

TERMS: Rated Concerns Net 30, FOB Bronx - 
ville, New York. All Merchandise Guaranteed. 

Prices Subject to Change 

400 CYCLE TRANSFORMERS 
AUTO. 400 cy. G.E. Cat. No. 80G184. 
KVA .9458-.520P Volts 460/345/200/115. 
New $6.95 
FILAMENT 400/2600 CPS. Input -0/75/80/85/105 
/115/125V. Output-5V3Á/SV3A/5V6A/6.3V 0.5A. 
No. 7249010 -New $3.95 
PLATE WECO KS 9560 800 cy. Pri: 115V, Sec: 
1350-0-1350 at .057A (2700 V. Total). Elecstat 
shlded. Wt. 2.3 lbs. New $2.95 
Plate. Thordarson #T46889. 1650 VA. Pri: 105- 
120V. 500 ey. 1 PH. Sec: 5600V. Center tapped. 
1.5KV. insulation. Brand new $49.50 
PLATE & FIL. WECO KS9555, 400 cy. Pri: 115V. 
See. #1.: 930-0-930. Sec. #2: Three 6.3V wind- 
ings $4.95 
FILAMENT. 400/2400 cps. WECO KS9553. Pri: 
115V. Sec: 8.2V1.25A/6.35V1.5A Elecstat shldcd. 
Wt. 0.5 lbs. New $2.95 
PLATE & FIL. 400/2600 cy Pri: 0/80/115V Sec: 
71=1200VDC at 1.5MA. Sec. P2=400 VDC at 
130MA. Fit. Secs: 6.4V4.3A/6.35VO.8A (ins. 
1500V) /5V2A/5V2A $4.95 
RETARD. 400 cy. WECO KS9598. 4 Henry 
100MA $2.75 

HIGH POT TRANSFORMERS 
High Voltage Trans. Westinghouse Prl: 115. 60 cy. 
Sec: 15,000 C.T., 60 MA. Good for Hi -Pot test 
set up. C. T. ungrounded $39.50 

PULSE TRANSFORMERS 
PULSE WECO KS -9563 Supplies voltage peaks of 
3500 from 807 tube. Tested at 2000 Pulses/sec and 
5000 peak. Wdg. 1-2=19 ohms. Wdg. 1.3=72 
ohms. L of Wdg. 1.3=08211 at 100 cps $7.50 
PULSE. WECO KS -161310. 50 KC to 4MC 1944" 
Dia. x 1"/s" high, 120 to 2350 ohms. New $6.75 
High Reactance Trans. G.E. type Y -3502A.-60 Cs., 
Voltage 11200-135. Inductance H.V. Winding 135 
Henries. Output: Peak Voltage 22.8KV. Cat. 
8318065G1. New $89.50 

RAYTHEON VOLTAGE REGULATORS 
Adj. input taps 95-130V., 60 cy. 1 Ph. Output: 
115V. 60 Watts, % of 1% Reg. Wt- 20 lbs. 13%' H 
x 8%" L x 4%" W. Overload protected. Sturdily 
constructed. Tropicalized. Special $16.75 

AMPLIFIERS 
GE Servo type 2CVIC1 400 cycle 
Constant Output Line RC -730C 
Synchro AmpliRere for Radar 
Intercommunication type BC -605 

ANTENNAS 
MR -162 Coast Guard 23% ft. whips 
AS -33 APT -2, AT-38A/APT, AS-62/APS-13 
AS-125/APR for APR -5A 
TDY RADAR JAMMER HORNS 
PARABOLOIDS. MAGNESIUM DISHES 17W 

die. 
SCR -623-A (Dart of RC -153-B Antenna) 
CU 84/APT Antenna matching unit 50 ohm unbal. 

to 100 bal. 
POTENTIOMETERS 

W.E. KS -15138 Linear Sawtooth 
W.E. KS -8732 for SCR547 Radar 
W.E. KS -8801 Motor Driven 

LINEAR SAWTOOTH 
POTENTIOMETER 

W.E. KS -15138 
Has continuous resistance winding to which 24 
volts D.C. is fed to two fixed tape 180° apart. Two 
rotating brushes 180° apart take off linear saw - 
tooth wave voltage at output. Brand New...55.50 

MISCELLANEOUS 
Cathode Ray Shields for 3" tube $3.75 Variac type Motor Controls 800 watt $13.50 
10 CM Waveguide 90° elbow $20.00 
Adel Clamps assorted types -write for samples 
Shock Mounts Lord #20 a 40 
Shock Mounts U. S. Rubber #5150C' 5.30 Commando Pole Jacks (Cook Elec. Co.) $1.00 Switchboard Lamp Receptacles & Jewels.....5.40 
SCR522 Transmitter Receivers. Brand New Fire Detector Wilcolator 
No. A-4242. Ord. No. B 257736 $1.00 
Dial Drive Assembly for Bend's, MN -28-Y 54.50 Instruction Manual for SCR -193A, B.C. D,'E $1.50 
Solenoid Cannon 24 V.D.C.-New 

- $2 60 Attenuators Tech -Lab 500/500 type 700 $4.75 Volume control Dual for BC -4330 $2.65 Switch 800V.. 60A. Bend's CB19078 $9.50 
Switch Arkless 5 sec. Rotary $4.50 Switch Arkless 16 sec. Rotary $7.50 Switch Panels SA-2/FRC $12.50 Switch Micro R-RL2T 5.65 Switch Navy Rotary #847491 $17.50 
Contactor CRP-23AGO for SO -1 radar $24.75 Band -Switch assembly for AR -88 receiver...59.50 ßT7-AN/APN-1 Receivers 
BC -423B Modulators 

Sweep B6M 
Jack 

GeneratorBCapacit 
Boxes-Large 

51 quantityf 
$2.50 

ELECTRONICRAFT 
INC. 

27 MILBURN ST. BRONXVILLE 8, N. Y. 

PHONE: BRONXVILLE 2-0044 

INDICATORS 
ID-24/ARN-9 $12.50 
ID-14/APN-1 $7.95 
I D-60/APA-10 Panora Panoramic 
Adapter converted for 80 cycle 
operation -complete with tubes 
and 80 page Tech. Manual 

$245.00 
( 

m 
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SEARCHLIGHT SECTIOM 

.8!/y TOP Radio -Electronic VuIues: 
SPECIAL PURPOSE TUBES 

1304 TL 
8025 $6.95 

$3.50 

278A 
304TL 
368AS 
3E29 
534A 
6(21 
718BY 
724B 
725A 
780A 
803 
811 
826 
832A 
837 

838 
860 
872A 
874 
1616 
1619 
1626 
1629 
8025 
3BP1 
5BPI 
5BP4 
5CP4 
5FP4 

PRICES ON REQUEST 

OIL FILLED CONDENSERS 
.045 MFD 16.000 Volt Vitamin "Q". One Ceramic Insulated Screw Terminal 1%" x 31/2" x 435" High Can. 

No. 53 9A. EACSock 

PRICH $4.95 

2x. I5mfd 8000 VDC Two Ceramic Ins. Terms. 
x 31 x 4% High Can. 

NoY6052A Each $4.95 
Oil Filled Condenser 10 MFD. 220 V.A.C. Round 
Can, 2-1" Diameter a 3-39" High. 

Stock Price $95 No. 5658A Each 

4 MFD.-1000 VOLT 
C.D. Type MC888. Bakelite Insulated Solder Lug Terminals. 21/2" x 11h" x 4%". High Can. Figure 

Stock 
No. 5865A ch 

Pace $1.95 Ea 

.5-5000 VOLT 
G.E. NO. 26F405 CERAMIC 

Insulator Screw Terminals. 4" x 21/x" x 41/2" high. 
Stook 

No. 6103A Each $2.95 

1 MFD-5000 VOLT 
GE No. 23F49 -G2 Ceramic 

Insulator Screw Terminals. 3%" x 41/2" x 41/" high. 

No íock Price6104A Each $4.25 

2 MFD.-4000 VOLT 
AEVX' Typo 4009. Ceramic insulator screw 

terminals. 
Stock Price 

00A ä $ 

4 MFD.-1500 VOLT 
CERAMIC INSULATOR 
SCREW TERMINALS 

No í6101A 
ock 

Each $2.75 

8 MFD.-1000 VOLT 
CERAMIC INSULATOR 
SCREW TERMINALS 

No. IÓ2A 
Price 2.50 $2.50 

MISCELLANEOUS ITEMS 
TS -13 Handset 
TS -9 Handset 
T-46 Chestset 
BC -602 Control Boxes 
BD -72 Switchboards 
BD -67 Switchboards 
J-5 Flameproof Keys 
J-38 Keys 
Finwal Thermal Switches 
Guardian BK -17A Relay 
MS -52-53 Mast Sections 
MP -48A Mast Bases 
DU -1 Direction Finder 
RT-7/APN-1-With Access 

PRICES ON REQUEST 

MOTORS & DYNAMOTORS 

DM -35, DM -32 less base, PU-7/AP 
Motor Generator, PE-125AX 

OSTER B9-2 12VDC 1.4A. 5600 RPM 

OSTER C -2H -1A 27.5VDC 1/100 
HP 7000 RPM 

KOLLSMAN Type 775-01 MO -26 

WESTINGHOUSE Type FL 115 Volt 
400 Cycle Blower 6700 RPM 

PRICES ON REQUEST 

SIGNAL CORPS TRANSFORMERS - 
CHOKES & FILTERS 

2C6191 K1 
2C6191/T3 
2C6191A/3 
2C619F/T2 
2(6230;123 
2C6230.3 124 
2(6307 /A K1 
2C6386A /T14 
2C6494A C11 
2C6530 -653A /C10 
2(653-653A/T5 
2Z3625-66 
2Z5731-337 
2Z9600.3 
2Z9604.16 
2Z9608.36 
2Z9611.115 
2Z9611-289 
2Z9612.52 
2Z9613.14 
2Z9613.64 
2Z9613.304 
2Z9614-94 
2Z9617-22 
2Z9618-9 
2Z9618-42 

2Z9619.42 
2Z9619.63 
2Z9619-99 
2Z9620.1 
2Z9621.43 
2Z9621-112 
2Z9625-1 
2Z9625-8 
2Z9626 
2Z9627-35 
2Z9628-2 
2Z9631.187 
2Z9632.8 
2Z9632.14 
2Z9632.39 
2Z9632.170 
2Z9632.171 
2Z9632.248 
2Z9632.362 
2Z9632.365 
2Z9632.366 
2Z9634.4 
2Z9634.39 
2Z9634.46 
2Z9636.16 
2Z9638.16 

2Z9638.44 
2Z9643.42 
2Z9655 
2Z9662 
2Z9702-3 
2Z9760 
2Z9805 
2Z9808 
2Z9828 
2Z9851 
2Z9853 
2Z9854 
2Z9855 
2Z9876-2 
2Z987-11 
2Z9878-13 
2Z9879 
2Z9879-2 
2Z9879-3 
2Z9900-5 
2199316 
2Z9944 
2Z9984 
3C106B 
30307-1 

3(307-46 
3(317.33 
3(317-43 
3(317-44 
3C323 -6C 
3C323 -14A 
3C323 -54B 
3(323-122B 
3C323-1458 
3(324-4 
3(324-40 
3(343-2 
3(344 
3(344-9 
3(362-8 
3C375-15 
3(549 
3(573 
3C575G-1 
3(362-23 
3(362-24 
3C1987-29 
3C4075 
3F4061B/C1 
6C8/F1 

MORE INFORMATION AND PRICES UPON REQUEST 

10" PM SPEAKERS 
Permollux 10" PM Speaker with 2.15 oz. Mage. t. 
Packed 18 to a carton. 

No í5335A 
ock 

Each $3.00 
Carton Lot 350.00 

2 VOLT BATTERY 
Signal Corps Type 11I3 -54A 2 Volt 27 Ampere Hour 
Storage Battery. Non -Spillable Transparent Acid 
Proof Plastic Case has Built-in Ball Type Hy- 
drometers. 3" x 4" x 5" High. Shipped Dry with 
Acid in Separate Container. Made by Willard. 

Carton of 12 @ 31.60 Each 

No.S í5458A 
ock 

Each $ 95 
ELECTRO -VOICE -602 

DIFFERENTIAL DYNAMIC 
MICROPHONE 

A close talldng. noise -cancelling Speech Micro- 
phone. 150 Ohm Impedance Dynamic Unit comes 
complete with press -to -talk switch and 5 Ft. 
Shielded Four Conductor Cable. Brand New. In- 
dividually boxed. 

Stook Price @ 15.00 
No. 5282A Each P 

TRANSMITTING MICAS 
Stock Test Type 
No. Cap. Volts No. 

5493A" .el 1000 1445 
5494A .02 1000 144T 
5495A .006 1200 A2 
5496A .001 1500 BE 15 
5493A .004 2500 4 
5499A .001 5000 F 
5600A .0036 5000 A2 
5601A .15 1000V XS 
5602A .00007 2500V 3 
5603A .00005 3000V 15L 
5604A .0001 5000V F2L 
5605A .0008 5000V F21 
5606A .000025 10.000 PL -34L 
5607A"" .00015 10,000 PL -315 

*Supplied with Meter Bracket D.C. Working Voltage 
OTHER TYPES AND SI ZES AVAILABLE 

Price 
Each 
.35e 

.4006 

.30t 

.600 
11.00 

1.90 
900 
1.00 
1.00 
1.00 
1.95 
7.95 

J-38 KEYS 
Signal Corps Type 1.38 Keys. 

Stock Price 95 ¢ No. 5293A Eacii 

6.3 VOLT FILAMENT TRANSFORMERS 
Primary 115 Volt 60 Cycle 1600 Insulation Three 6.4 Volt 

Secondaries 
6.3 Volts @ 4.9 Amps. 
6.3 Volts @ 4.5 Amps. 
6.3 Volts @ 1.1 Amps. 

Stock No. 
5254A 

Horizontal Half Shell Mounting. 21/2" x 
2 13/16" Mounting Centers. 2 13/16" x 
3 %" Core Size. 21/" above Chassis. 
Solder Lug Terminals -All Terminals 
Marked. 

TERMS: 
Open Account to rated or accept- 
able reference accounts. Others 
Pre -payment of 25% deposit with 
order. balance C.O.D. Price F.O.B. 
Chicago and subject to change 
without notice. Merchandise sub- 
ject to prior sale. 

ORDER TODAY! 

i 

;d 

Radio Surplus Corp. 
732 South.Sherman Street 

Chicago 5, Illinois 
Phone: HArrison 7-5923 
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SEARCHLIGHT SECTION 

COMMUNICATIONS EQUIPMENT C O . 

PULSE EQUIPMENT 
MIT. MOU. J HARD TUBE PULSER. Output Puls, Power 144 KW (12 KV at 12 Amp.) Duty Ratio .001 max. Pulse duration: 5, 1.0, 2.0 microsec. Input voltage: 115 v 400 to 2400 cps. Uses: 1-715B, 4-820.11. 3-'72's, 1-'73. New $110.00 
APQ-13 PULSE MODULATOR. Pulse Width 5 to 1.1 Micro Sec. Rep. rate 624 to 1348 Pus. Pk. Pwr. out 35 KW Energy 0.018 Joules $49.00 
TPS-3 PULSE MODULATOR. Pk. power 50 amp. 24 KW (1200 KW ph): pulse rate 200 PPS. 1.5 microsec. pulse line impedance 50 ohms. Circuit series charging verson of DC Resonance type. Uses two 705 -A's as rectifiers. 115 v. 400 cycle input. New with all tubes $49.00 
APS-IC MODULATOR DECK. Complete, less tribes 

$75.00 

PULSE NETWORKS 
4755: 10KV, 2.2usec., 375 PPS, 50 ohms imp $27.50 #754: 10KV. 0.85usec., 750 PPS, 50 ohms Imo $27.50 15A-1-400-50: 15 KV, "A" CKT. 1 microsec. 400 PPS. 50 ohms lino. $37.50 
G.E. #6E3-5-2000-50P2T, 6KV "E" circuit, 3 section, .5 microsecond, 2000 PPS 50 ohms impedance...56.50 
G.E. 7í3E 13-84-810) (8-2.24-4051 50P4T; 3KV "E" 

810T 
Dual PS. 50 

Unit; Unit 
Wimp.: Unit 

sections.2.8 
Sections 

r 
2.24 microsee. 405 PPS. 50 ohms imp. $6.50 7.5E3-I.200.67P. 7.5 KV. "E" Circuit, 1 microsee 2n0 PI'R, 67 ohms Impedance 3 sections $7.50 

7.5E4 -I6-60. 67P. 7.5 KV, "E" Circuit, 4 sections 10 mierowe. 60 PPS. 67 ohms impedance $15.00 7.5E3-3-200.6FT. 7.5 KV, "E" Circuit, 3 microsec, 200 PPS. 6 ohms Imp. 3 sections $12.L0 

DELAY LINES 
D-168184: .5 microsec. up to 2000 PPS 1800 obro term 

8 KV 50 ohm. 
516.50 D-165997: It/4 microsec. $7.50 

RCA 255686-502, 2.28 sec. 1400 ohms $2.00 

D-170499: 25/.50/.75 microsee. 
imp. 

PULSE TRANFORMERS 
U-10198 Pri: 4-5KV, 97A Pk Sec: 

1 SKV. 26A. I'RR-350-500 Cy. Duration 1.3 user. $42.50 
D-166173: Video, Ratio = 50:906 Ohms I0KC-2MC $12.50 
G.E.K.-2745 As shown $39.50 
G.E.K.-2744-A, 11.5 KV High 

voltage. 3.2 KV Low voltage 
(ñ) 201) KW oper. (270 KW max.) 1 microsec, or 1/microsec. 
(4) 600 PPS $39.50 

W.E.-KS 9800 Input transformer. 
Winding ratio between terminals 3-5 and 1-2 is 1.1:1, and between terminals 6-7 and 1-2 is 2:1. Frequency 
range: 380-520 c.p.s. Permalloy core $6.00 

W.E. D169271 Hi Volt input pulse Transformer..$27.50 
G.E. K2450A. Will receive 13KV, 4 micro -second puls on pli. secondary delivers 14KV. Péak power out 100KW C. E. $34.55 
G. E. K2748A. Pulse Input line to magnetron $36.00 
Ray UX 7896 -Pulse Output Pri. 5v, sec. 41v $7.50 
Ray UX 8442 -Pulse inversion -40v + 40v $7.50 
Ray UX 7361 55.00 
PHILCO 352-7250, 352-7251, 352-7287. 
UTAH 9332, 9278, 9341. 
RAYTHEON: UX 8693. UX5986 $5 ca. 
W.E.: D-166310. D-16638, KS 9800. KS9948 

THERMISTORS VARISTORS 
D167018 . .........$1.50 DI71812 $1.50 
0167332 . 1.50 0172155 1.50 
DI67613 .. 1.50 13167176 1.50 
D166228 1.50 DI68687 1.50 

D164699 2.50 D 167208E, D 171858 1.50 

0163903 1.95 308A, 3A, 27-B... 1.50 

D166792 2.15 0168403 2.15 

WANTED 
Any and all types of Radar and parts of 
Radar, also test sets or what have you to 
sell in surplus electronic parts. 

MICROWAVE 
COMPONENTS 
S BAND - 311 x 1A11 WAVEGUIDE 
CAVITY WAVEMETER, 2711(1-3400 MC. 3 -Digit Counter Dial tufts WE ('alib Chan.. 

. ..... 5115.00 REACTION WAVEME TER, Olin. G,E. 3000-3700 MC. Mio. He..d 
$125.00 

P LHTR. LIGHTHOUSE ASSEMBLY. Port 

TL 
RT39 ApG 5 A APO 15. Receiver and 

rans. Cevitiee w/assn.. Tr. Cavity and 
T>>po N ("PLO. To Reevr. Ueto 2C40 
2C43. 1827, Tunable APX 2400-2701 L MCP. Silver Plated........ $49.50 

BEACON LIGHTHOUSE cavity 10 em. MIS Boroso Rtce. eaoh 147.10 MAGNETRON TO WAVEGUIDE Coupler with 731A Dupieaer Cavit 
545. 0 

45° Bend F' or B Plane, choke to cover 
M Mow eover to cove 

Seetlán. Choke to cover FR-gT R- 54.00 Flexible Section 1' choke to choke 54.50 "S" Curve Chi.. tu 'over 55.00 Adapter.rten square cover 27.50 Feedback to Parabola Horn with Dreasuriaed window 127.50 
90° twist 530.00 

Md plet ed . 
R comp) fen. IO , big IF nose RP head C 1 

w/Tuhea 
Ware & 30 MC IF strip usine BA Kb (2C40. 2C48, 1B27 Lineup) 

721A TR BOX nom dote with tube and tuning plunger. 912.50 MtNALLY KLYSTRON CAVITIES for 707B or 2E28 14.00 TS 268 CRYSTAL CHECKER 
F 79/SPR-2 FILTERS. type "N" input and output 912.50 WAVEGUIDE TO 7/3' RIGID COAX "DOORKNOB" ADAPTER CHOKE FIANCE, SILVER PLATED BROAD BAND 932.50 AN/APRSA 10 cm antenne equipment eoaeieting of two 10 em waveii ide Cino., e h polarised. 45 de ..per set, 075.00 AS14A/AP-35 CM Pick p Dipole with "N" Cobb,e 14.50 OAl ECHO BOX, 10 CM, TUNABLE.. .......................522.50 HOMEDELL-TO-TYPE "N" Male Adapters, W.E. No. 13187284 52.75 I. F. AMP. STRIP: 30 MC, 120 d.h. gain. 2 MC Bandwidth e 

BA C7e--with vide,, detector. Le. tubes 924.50 POLYROD ANTENNA, A831/APN-7in Lucite Ball. Type"N"feed.522.50 ANTENNA, AT49A/APR: Broadband Conical. 300-3300 MC Type N" 
Feed.... 112.50 

RG 48/ 1 WAVEGUIDE. 
NE 

1-15'S. 
1-14° Deg. lees flanges 97.50 per ft.. 94.65 

7/8" RIGID COAX -1/8" I.C. 
RIGHT ANGLE BEND, with flexible coax output pickup Isep.$8.00 SHORT RIGHT ANGLE BEND. with preesurisiag nipple 53.00 RIGID COAX to floe coax connector $3.50 $4.00 I STUB -SUPPORTED RIGID COAX, gold plated 5' length.. Per length 55.00 RT. ANGLES for above 51St RT. ANGLE BEND 15' L. OA 53.50 FLEXIBLE SECTION. 15' L. Male to female 54.25 7/s' RIGID COAX, BULKHEAD FEED-THRU- 514.00 

X BAND - 1" x %2" WAVEGUID 

CROSS -GUIDE COUPLER 
MAIN SECTION. 7" LONG WITH 90 DEG. 

BEND (E -PLANE), 2-1/,' RADIUS. 
BROADBANDED. COUPLING FIGURE 
IS 20 DB. INDIVIDUALLY CALIBRA- 
TED $22.50 

1' a 1/2' wareouide in 5' lengths. UG 39 flange to 0040 cover 
per length 97.50 Rotating lennts 'applied either with or without desk mounting. With 0040 flange. each, $17.50 2J42 Magnetren Pulse Modulator. Ì4kw max. 7kw rnin. Plate voltage pulsed 5 kv. 8.5 Amp 001 duty cycle. 2.5 goo pulse length mas filament 6.3V b Amp. ineludee magnetron mtg. and blower. Rkqhead and 2n,en, New 575.00 Bulkhead Feed-thru Aonalb.gaug.... .. 510.00 Pressure Gauge Section Is Ib. Bauge and pre. nipple...... Pressure Gouge, 15 110. 52.50 DUAL tlOscilletor-ron Mount. APB Radar for mounting .50 

723A/On llatir, u y (talBe ate. matching slues, i 
mount.. Dual Oscillator, Mount. (Beek to book) with oryetal mount. t01abl0 termination aupl hiS 018.50 Coupler. ,loc0al Take off db 517.50 2825/723 AB Receiver sax lnox1 o ilhtke Klystron Mount. complete i 0 CTVPec Wit 

1 .1 nt. Iris (din` end choke coupling to TR.. .. .. .. ..$92.50 
773 

A Du..r Bor sert inn for aboya 12.00 
W3A8 

Mixer Reason dual Ose. Mot. w/errl holder 
.de Section II' lung ohnke to soue: 45 da[. twist h 2 I/2 radium. 

90 d bend. 96.50 Twist 90 dao- 5' choke to nover w/oli e nipple. 96 50 
WayegRotary ode Se 

choke 
2 1/2 ft.long .liver plated with choke flange. .17.55 Rotary joint eelbe <o choke with dank mounting 517.50 

3 mitered ..bow"E".. plane 572.85 UG 39 Flanges.. ........ .. .. .. .. .. .. .. .. .. .. .. .. 1 .85 90 d elbows, or "H" plant :11 1/2' radio. $12.50 
90 twist 6 long 58.00 45 twist 58.00 APS-4 Under Belly Assembly, lee. tube, and less °over. 0375.00 

11/4" x 5/s" WAVEGUIDE 
CG 986¡APQ 13 12° Flex. Sect. 1 1/4' a b/a' OD 510.00 X Band Wave GD. 1 1/4 b/8' O.D. 1/18' well aluminum per ft. 75e Slug Tuner Attenueter W. E. guide. Gold plated.... 56.50 BI/Directional Coupler, Type N Takeoff 25 db. coupling 527.95 RI/Directional Coupler. UG-02. Takeoff 25 db. coupling 124.95 Waveguide-to-Type "N" Adepte., Broadband 522.50 

K BAND - 1A" x %" WAVEGUIDE 
APaS-34 Rotatine joint ................................519.50 
Ride 

Iredngie 
Bend E or H Plane, »needy oombinatioa of eouplinee 

512.00 
$12.00 

immediate Delivery 

RADAR TRAINER 
Bench set designed for training personnel 
in use of ASB radars, or any sets using "B" presentation. Simulates convoy, ship. 
land, sea return with adjustable amplitude, 
l'ange, and azimuth. Bi and new, in tel igloo' 
cases, complete with all caller and instruc- 
tien book. Prices and additional info on 
request 

RADARS 
AN/Apc-2 
A N/APS-3 
A N/APS-4 
RU/GF 

SNc0-1 

PP-4/APQ-2 

MK 10 
MK IV 
SO -8 
CPN-8 

SG 

SO -7 

AN/APN-4 
AN/APN-3 
SE 

RA -30 
AN/APN-7 
BM or BG 

MICROWAVE 
ANTENNA 

EQUIPMENT 
AS-31/AN-7: 10 ore. 

Pol rod in Lucite 
Ball. Tyne N Fit - 
tin. Coax Feed 

Relay Srm Para - y 
bolic 'afloeiore a0 - pro. r ate 2000 to 
8000 Mo. Dimensions 4 1/2' a 3'. New (An 
Shown) .................................3100.00 

Dipole for above 512.00 TOY "JAM" Radar rotating antenna. 10 em. 30 deg. 
beam. 115 V AC drive New.. .... ..9150.00 

10 CM Horn, Rectangular -to quere -to iovels, RF 
ambly endingn horn. on. radiating 

... 

pol ar- edbgamvequide input. Complete with 
flange 55.0 Parabolic Peel. Radiation pattern a, . 7b d. 

o ladín5rt plane,. 3S.Ó Cone 
horizontal, 

AO 125 APR, 
Stub aupporled with type "N" oonneetos. . . .514.50 

Airborne a Band ...far 
Airborne ''CM a 'r 
3CM Airborne -+,bar 
Complete Airborne Xmtr- 

Revr 599.50 
1CCM SEA Radar, 115VDC 
1CCM Portable Radar, 

115V, 60Cy. 
DC Power Supply from 400 

Cy. 65.00 
10CM Gun Laying Radar 
800MC Gun Laying Radar 
10CM Radar 115V DC 
10CM NAV. Beacon, 

Ground Sta. 
10CM Heavy Duty Ship 

Radar 
10CM Radar Truck Port- 

able 115VAC 
Loran Set, Airborne 
Shoran, Xmtr only 
10 cm Surface Search 

Radar 
H.V.P. Power Supply 
Airborne Beacon, 10CM. 
IFF Sets, 115VAC 

140-600 me 
Directional Antenna 

140-310 me cone and 300-600 me 
cone, each consisting of 2 end 
fed half wave conical sections 
with enclosed matching stub for 
reactance changes with changing 
frequency. 

New: complete with mast, guys, 
cables, carrying chest.... $49.50 

30' SIGNAL CORPS 
RADIO MASTS 

Complete e l for er on of a fun Hat top antenna. 0I rugged ply mold covet ruction teleecopiog into 
3 f n'foot action' for easy stowage and trainee i finn. A parfont epe1-nil loñ 
', ppned o oler': 2 o molate prie tlh30dwere. 
',Wooing opte. Shipping wt. ,ports. 300 Ibn. 
Ste Coro, No. 2A283 -223-A. New 

se.. 
per set 

ASIlenBeAP, IO CM ,ich up dipole easy. iota leo, 
AS 61A/APGf4 Yard Antenna. 

connectors5 
element oresy ..5522.80 

30' Parabolic Reflector Spun Aluminum dieh...94.85 AT49A/APR-Broadband Conical. 300-3300 
$1MC L5á Type N Feed 

TEST SETS 
Signal Gen. RCA 710A, 

370-560 MC 350.00 
Signal Gen. Type 605 CS, 9.5KC- 

50 MC 5.00 
Signal Gen. - 20A Mlcrovolter 175.00 

O TS 10A Altimeter 
Set 32.50 

Test 
32.50 

TS 16/AP Altimeter Test Set 
O TS 36 Power Meter, 3 CM 

TS 47/APR Test Ose, 
50-3000 MC 325.00 

TS 56/AP Slotted Line, 

TS 127/UP Wavcmeter, 
325.00 

TS 69/AP Wavemeter,MC 
72.50 

340.1000 MC 72.50 

Tube 
2J27 
2.131 
2.121 
2122 
2126 
2J32 
2J38 
2139 

MAGNETRONS 
Tube 
2149 
2161 
700 
706 
2162 
3131 
5J30 
718DY 

Tube 
720BY 
725-A 
730-A 
OK 62 
OK 61 
OK 60 

(ma', 

MAIL ORDERS PROMPTLY FILLED. ALL PRICES F.O.B. NEW YORK CITY. SEND M.O. OR CHECK. ONLY SHIPPING SENT C.O.D. 
RATED CONCERNS SEND P.O. ALL MDSE. SUBJECT TO PRIOR SALE, AND PRICES SUBJECT TO CHANGE WITHOUT NOTICE. 

PARCELS IN EXCESS OF 20 POUNDS WILL BE SHIPPED VIA CHEAPEST TRUCK 8, RAILEX. 
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SEARCHLIGHT SECTION 

COMMUNICATIONS EQUIPMENT C O . 

--Tyoe 
PE86 
D NI416 
DIH33A 
PE1o1C 

BD AR 93 
23350 
2410515 
B-19 pack 
D-104 

DA -3A 

5053 
PE73CM 
CW2IAAX 

PE94 

DYNAMOTORS 

Input 
Volts Amps 

Output Radlo 

5 Ás Set 
28 
14 

1.25 
6.2 

250 
330 

.060 

.170 
RC 36 
RU 19 

28 
13/26 12.6 

540 
400 

.250 

.135 
BC 456 
SCR 516 

28 
6.3 
3.25 

800 
375 

.020 
.150 

27 
12/24 4/25 

285 
500 

.075 

.050 
APN-1 

12 9.4 275 
500 

.110 

.050 
MARK 11 

12 225 
440 

.100 

.200 
20 10 300 

150 
.060 
.010 

SCR 522 

28 1.4 
14.5 

250 
.5 

.060 APN-1 
28 
13 

19 
12.6 

1000 
400 

.350 

.135 
BC 375 

26 6.3 800 
9 

.020 
1.12 

28 10 300 
150 

.200 

.101 
SCR 522 

14.S .5 

INVERTERS 
PE -210-H, Input: 25 28 vdc. 92 amp. Output, 115 v. 350 

S00 cy 1500 volt -am . New ... 044.50 
85 PE -206e Input: 28 od., 38 00,. ,Output: 80 v 800-ey. S00 

It -amps. Dime 33 555 1054 New........... 522.50 
CELANO Ne. 10536: IN: 28 VDC, 120. OUT, 1150, 115VÁ. 

400 CV 3 PHASE. EXC. CONO 570.00 

RU/GF COIL SETS 
SINGLEUNITSD RCVR 

B AND FREQUENCY 
L 400- KC 

54 0 0-- 850 KC 
D 850- 1330 KC 
E 1330- 2040 KC 
F 2040- 3000 KC 
G 3000- 4525 KC 
H 4000- 8000 KC 
M .. 6200- 
N 0000- 9707500 KCKC K...... 9050-13 375 KC 

PRICE: 61.50 EACH 

RCVR. DUAL BAND 
COILS 

400-800 KC 8000-0050 KC 
540.830 KC 5200.7700 KC 
195.290 KC 290. 435 KC 
540-630 KC 640 830 KC 

PRICE: 52.25 EACH 

RU/GF XMTR COIL 
SETS 

2000-2800 KC 
3000-3875 KC PRICE: 
3075-4525 KC 51.79 
8000-7350 KC each 
7850-0050 KC 

ACCESSORIES 
REMOTE TUNING 

B OX TYPE. 
Ch -23012 01.75 

XMTR. CONTROL 
B OX. 0)6 23097 1.69 

RCVR. SWITCH 
B OX. C55 -23096A. 1.75 

28V DYNAMOTOR 
& FILTER BOX 

COMPLETE /GF SET RU WITH ALL PLUGS 
MOUNTIN OR XMTR 
RCVR., TUNING UNITB, DYNAMO, oil; IN. 
STRUCTION ROOK - 
READY TO GO-ALL 
BRAND, SPANKING' 

`SELENIUM 
R CTIFIERS 

F. W. BRIDGE 
UP TO 18 VAC IN - 
UP TO 14 VDC OUT 
2A 52.50 
4A 4.00 
6A 6.00 

10A 7.50 
12A 9.00 
24A 18.00 

UP TO 36 VAC IN - 
UP TO 28 VDC OUT 
IA 53.00 
2A 4.00 
5A. 10.00 

í0A 14.50 
120 18.00 
2M1Á 36.00 
UP TO 54 VAC IN - 
UP TO 42 VDC OUT 
2A 56.50 
4A 8.53 

UP. TO 120 VAC IN - 
UP TO 100 VDC OUT 

2A 511.00 
InA 48.00 
121 60.00 

Special Rectifiers 
On Request 

Hi -Current Chokes 
.1 111 -12 Amp -0.46 

Ohms 514.95 
.01 HY-2.5 Amp - 

Cased $2.25 
LO -VOLT. XFMRS 

Primaries 115v, 
60 Cycle 

8v -1.5A 50.98 
16v -5A 3.75 
20v/10A 3.95 

HI CAP. FILTER 
CONDENSERS 

Cap. 
20(10 

WVDC 
6 

Price 
51.85 

500 200 2.00 
4000 35 2.45 

500 15 1.25 

'FILTER`ÇeHOKES 
Steck Des. .lotion Price 
CH -917 10H/450 MA -10K V 112.95 
CH -366 20H 3A . . 6.95 
CH -322 .35H/300 87? -10 Ohms OCR 2.75 
CH -141 Dual 7H/75 MA. .114/60 MA 

51V DC vest 4.69 
CM -119 8.514,125 Mw 2.79 
CH -69-1 Dual: 12BH/17 MA 2.35 
CH -8-28 2 s .6143/380 MA/25 4 hms 1.79 
CH -776 1.2814 '0 6 -Ai S tel 2.25 
CH -344 1.SH/ 45M/. /12300 e. t.... 2.35 
CH -43A 10HY/15MA - 8S0 ohnw DCR 1.70 
CH -917 10H, 450MA, 10KV 7EST 12.95 
CM -366 2080 300MA 6.905 
CH -999 1514 /15MA-400 :hms OCR 1.95 
CH -511 614/80MA 310 e as OCR 2.40 
C H3-501 2a5H/400 M A 2.79 
CH 108M SHY 200MA 1.79 
CH 303 30014/ 020, 0500V Test 1.69 
CH 932 SWING 9 -60H/.4 -.01A. 10KV 7.95 

BC 605 INTERC è M 
INTERPHONE AMPLIFIER 

Ea a7 e o rted to soideal inter -Cam i- 
calion, set for office. ,,rr (errors.. 

rWi. New w/convemine 

POWER TRANSFORMERS 
Comb. Transformen -115V/50-60 cps Input 

CT75B 600-0-600V/.60, 2X5VCT/6.2A, 6.3VCT/ 
3A 6,3V/.3A 512.95 

CT15-2-600VC1T/.2A, 5V/6A 5.95 
CT -154 550VCT .085A 6.3V/.6A, 6.3V/1.8A 2.85 
CT -164 4200V.002A/12KV Test, 5VCT/3A/12KV 

Test, 6.3V/0.6A/5400V Test 12.95 
CT -341 1050 10 MA, -625V ((4 5 MA. 26V ® 4.5A 

212.5V/3d,6.3V e 3A 16.95 
CR -825 360VCT .340A 6.3VCT/3.6, 

6.3VCT/3A 3.95 
CT -626 .160A 2.5/12, 30/.100 9.95 
CT -071 .200A 33/.200, 5V/10, 

2.5/10 4.95 
CT -367 .050 A SVCT% A 2.25 
CT -99A .010 A 6.3'1A, 2.SVCT/7A 3.25 
CT -403 .026 A 5V/3A 2.75 
CT -941 .006 A 5V/3A, 6.3V/6A 4.25 
CT -610 .002 A 2.5V/2.1A, 2.5V/ 

1.750.. . 4.95 
CT -456 30 MA 6.3V/1.3A. 5V/311 3.45 
CT -160 100 MA 6.3V/1.2A, 5V/3A 4.95 
CT -931 86 MA 5V/315. 6.3V /6A . . 4.95 
CT -442 75 MA 5V/2A IOVCT/2A, 

50V/200 MA 3.85 
CT -720 550-0-550V/250 MA - 3V/1.8A 8.95 
CT -41A 600-0-600V/.08A, e.SVCT/6A, 6.3VCT/1A 6.49 
CT7-501 650VCT/200 MA, 6.3V/8A, 6.3V/SA 6.49 
CT -444 230-0-230V/.085A, 5V/3A, 6V/2.5A 3.49 

1500V 
110V 

S80VCT 
2s110VCT 
350VCT 
S85VCT 
1250 

390VCT 
60ºVCT 
585VCT 
525VCT 

Filament Transformers -115V/50-60 cps Input 
Item Ratina Each 

FT -674 8.1V/1.5A 51.10 
ET -15'7 4V/16A, 2.5V/1.75A 2.95 
FT -101 6V/.25A .79 
FT -924 5.25V/21Á 2x7.75V/6.5A.. 14.95 
FT -824 2x26V/2.5A, 16V/1A, 7.2V/3: 4V/10A, 

6.4V/2A 8.95 
FT -463 6.3VCT/1A, 51/CT/IA, SVC7/3A 5.49 
FT -55-2 7.2V/21.5Á 6.5V/6.85A, 5V/6A, 510i3A 8.95 
FT -986 16V (D 4.5A or 12V (l 4.5A . 3.75 
FT -38A 6.3/2.5A, 2x2.5V/7A 4.'e 
FT -An 2.5V/2.5A, 71/ /7A, TAP 2.5V/2.5A, 1615V 

TEST 
FT -608 6.1V/3A/750V Test 1.79 
FT -873 4.5V/.5A, 7V/7A 2.19 
FT -899 2x5V © SA. 29KV Test. 24.50 

Item 
PT -446 
PT -699 
PT -302 
PT -108 
PT -6711 

Plate Trans. -115V, 60 cps 
Rating Price 

185V3.5A 54.59 
2.79 
4.69 

. 120.00 
62ír/3.SA 7.95 

300/150V/.05A, 300/150V/.05A 
120-0-120V/350 MA 
17600V/144 MA 

Item 
STF-3'ÁO 

STF-11A 

STF-608 

STF-968 
STF-631 

Special FU. Transformen -60 cps 
Prl. Volts Secondaries Price 
220/440 3x2.50/50, 3KV Test 

2.5V/15A.... ........ 56.95 
220V 2x40V/.05A, 2xSV/6A 

12.6V/1A .... 4.49 
220V 24V/0.6A, 5V/3A, 6.3V/1A, 

6.3V/1A 3.45 
230V 2.5V/6.5A 3.50 
230V 2x5V/27A, 2x5V/9A 17.59 

Special Plate Transformers -60 cps 
Item Prl. Volts Secondaries Price 

STP-613 230V 230/.050, 230V/.05A ..... $1.79 
STP-409 220/440V 136VCT/3.5A 5.69 
STP-815 240/440, 3ph 1310V/.67A, 6KV Test 27.50 
STP-129 230V 3850V/3.12KVA 42.59 
STP-823 137V 222VCT/.3A 2.35 
STP-08B 50V 2x750V/.001A 1.79 
STP-622 210/220/230 5000V/1A 59.75 
STP-945 210/220/230 550-0-550V/.3A 5.95 

Special Comb 
Item Prl. Volts 

STC-16A 220V 

STC-609 220V 
STC-047 200V 

SCT -607 220V 

. Transformers -60 cps 
Secondaries Price 

260V/.03A, 100V/1A, 
8.3V/4.2A 54.69 

220V/3A . 6.95 
700V/80 MA, 110V/80 MA, 

24V/80 MA 6.3V/.3A, 
6.3V/4Á 5l/3A, SV/ 
SA, 2.5V/SA ....... 6.95 

350-0-350V/.075Á 40VCT/ 
1.A, 15/10/15V 5100 MA 4.79 

AUDIO TRANSFORMERS 
AT201 SOLE output (4000 ohms: to V.C. (3 ohms) ..5.40 
AT SUB Subouness. Multi match. 200 ohms to 15 K ohm 

C.T. and 100 14 ohm Grids 5.69 
AT711 W.F. Plate (1500 ohm C.T.1 to V.C. (16/4 ohms, 

20-1511C 53.29 
ATS01 H1 -FI Spwlal, PRI: 3000 ohms P-P/Sec: 4/16/12/50/200 hs 60-10.000 CY. - 1 db SOW . 53.49 
ATm752 HI-FI Driver Prl, 10.000 ohms Sec: 40.000 ohms PP 

Grids 50-1S KC/1 db 51.49 
AT062 Output to H.S. or line PRI, 14.700 ohms SEC: 8000/ 

600 ohms. . 51.10 
AT449 HI-FI Driver 10000 ohms) to P.P. grids (4.000 

AT 66 tntareon.0Input, Seek, 
604 te PP 8to 00 

8 ohms,' 's , 
52. 
.82. grid (2 39 

AT 15 Plate (10,000 «Mena C.T.) te line (126hm os) 170 
w.69 

000-600 CY 51.90 
AT858 Plate 10.000 ohms C.T.) te line (126 ohms) 125130 

hens) HI-FI 50 W . .. 06.95 
AT070 Mike -or -Line (250 ohms) te grid (250.000 ohms 
C.T.. .. . 

51.20 
ATC7T Mike -or -Line (690- ehms te grid (50,000 

50.69 
AT -694 HI-FI Output, 3 'Watts. 8000 Ohms P -P to V.C. 

(15 Ohms. 15-15KC PM 1 db . . S 49 
AT4-AI, Mike (36 ohms Carboni to Line 600 ohm/200 

ohm 
AT 649e Line (500 ohms to Grid (75K ohms)... ... 50.89 
AT -440, Line(600 ehms) to V.C.16 ohms` 17 d.b. Level 51.19 
AT 631: Mike -er -Line (200 ohms) Te Single er P -P Grids 

(5014 Ohms.. SO. S9 
AT 718 Line (300ohms) te Line (600/30 Ohm) Response 

50-2OKC P.M. 1 db 50.49 

SCOPE TRANSFORMERS 
PRI: 115V. 60 Cy., Sec. 3000V5 MA, 
6.4V/8.7A, 6.4V/.64, 5V/3A, 360-0- 
360V/200 MA, 1.25V/.3A.... $3.95 

400 CYCLE TRANSFORMERS 

Stook (All Primaries 
14. etlnes 

Cycles) 
Prim 

352-7039 60vyT ® 250MA, 6.3V/.90, 6.3V/6A, 
702724 98Ót 4600V kD 32MA 

$ ili 
12033 4540V/250MA 17.80 
K59584 5000V/290MA, 5V/10A 22.50 
52J652 13.500V/3.5MA.... 14.66 
KS9607 734VC7T7''/.177A, 1710VCT/.177A . 6.70 
352-7273 706 

7V/.Ó60. SV/6A3V/0.9A, 
6.3V/ 2.g4 

i.80 
362-7070 2X2.60/2.5A (2114V TESTI 6.30/2.25*, .4 

1200/1000/7509 00 005A . 7.45 
352-7196 1140V/1.25MA. 2.5V/1.75A, 2.81// 1.76* 

cow Test ... 3.55 
352-7178 320VCT/SOMA, i.á0/3A,6.3VCT/2eA, 

2X6.3VCT/6A. ... .. 4.70 
RA6400-1 2.5V 1.75A, 6.3V/2A-5160 Test 2.89 
901697 13V/9A 2.49 
901699-501 2.77V 40 4.250 3.48 
901696-501 9000/75MA 100V/ 04A 4.29 
UX8855C 900VCT/.06SA,5_/3A.. 3.79 
RA6405-1 800VCT/6SMA. SVCT/3A. . . 3.80 
T-44452 700VCT/80MA, 5V/3A. 4V/1.7áA 4.28 
352-7098 2500V/GMA 300 VCT, 135MA 5.98 
KS 9336 1100V/5OMA TAPPED 625V 2.51//15A 1.95 
M-7474319 6..3V/2.7A. 6.3V/.66A. 6.3VrT/210 4.20 
KS 8984 2-V/4.31'. 6.? 9A, 1.2514/.020 2.95 

V A 52C080 526^1'SOM. 6.30ÇT/2A C , 5VT/fA 3.79 
32332 4COV CT/35MA. 6.40/2.00, 6.4V/.15A 3.05 
98G631 1150-0-1150V . .. 2.75 
80G198 -'VCT 00006 KVA 1.75 
202193A .3V/9.1A 6.3VCT/6.5A, 2.5V/3.5A, 

2.50/3.50 . 4.8S 
KS .48 592VCT'138MA.6.3V/8.1A,5V/2A 0.39 
KS 505 0.4 cA 5.4Á/3L8c46.4V/2.5A 4.79 

uG3 . 1 6001..: 1 36MA 2.85 
M.74..310 21000/.027A 4.95 
95 G -l. 20001/;.002A, 465V/.6A, 44V111114. 6.3V/ 

23.5A. 6.30/1.8A. SV/0 , . 2XLOV/ 
1.750. . 17.9 

TRANSTAT IN: 135V, 400 CV. 
OUT: 75-120V, 6.0 Amps 12.95 

POWER INVERTERS 
115 VOC-116 VAC 

Rated 500W int. and 350W 
Contin. All Brand New. Famous 
Mfr. .... .... .$75.00 each 

SPECIALS 
GIBSON GIRL E,nera..Xentr, -SOO Ise 

BC ÁP AN TEN iA TUNING UNIT, NEW 
9 W th Tubes 

A-67 APhanten, Antenna.. 
ith and C 

2 Meter Choke, 1000 MA. 20-144 
Su perse nie Crustal Head, M-1. 22-271(C HI -2 
Underwater Microphone. Model JR Z-003 
Dynamic Mike Jr. H Combo. B-19. New 
HS -301 M-300 
AN -ARC -4 VHF Trans-Revr 
IE 36 Test Set. New 
SCR 274 Test Set. 1-104 
Carbon Pile Rau.. 10V -5V No. 35X025 
ART -13 Driver Trans. 606 te P -P 811.5.. 
DM 34 Dynamotor. 14V In. 220V, 80 MA mot 

Rl en Breaker: Thermal, 35A 
2PST, 2A 

l 
T-30 Carbon Mikes. New 
Tel. Tape. 3/8' s 8 1/2' Rolls 23 ea. 0/51.00 
Tel. Tape. 4 Rolls 12 ea. 10 01.007 
B C366 I homo leek Boo S .900. 
AN -109-A Antenna ... 1.98 ea. 
C-30/ARC-5 Control Box 2.30 ea. 
EE -890 Telephone Repeater 12.80 ea. 
EE -6 -A Telephone Test Set 60.00 ea.. 
11224 /ÁßM-9 Cross Point Indi 6.95 ea 
TU -888 Tuning Unit 6.2-7.7me 4.90 ea. 
BC496-A Dual Revr. Con'I boo. 3-6 & 6-9, Imo 1.75 ea. 
AN/104-A An tonna/ 110me 1.49 ea 

C704 Indi . 5 CR Tube New. ............. 22.50 e.. 
B C929 Indicate 3BPI, all tubes. New 29.50 ea. 
Noise Filters. 100 AMP. G.E. 1.39 ea. 
MC 11 Right Angle Drives........... 69 ea 
IF Transformers. 112 NC Double Slug 7.... . .79. . 
IF T7aModulatoe 16 RC Double Shell ........:. .79 
MO/7ARC M w for ARC/5, All t 35.... .. .. 7.90 ea. 
ARC -5 X,ntts. 

M.O.n 
Lend. No. 5032 6.29 ea. 

ARC -5 Xmtsr. M.O Trimmer 50 2.9.. 2. 
B uffer er Ose. Cell. 160 meters,, 50W End -Link. 

6 r. STD. Seekot. OEL-160 ..... ........ ... .79 ea. 

542.91 
90.95 

579.00 
075.00 

58.80 
0527.45/51.00 

524.60 
$3.75 

97.50 per M 
079.80 
057.95 
012.25 

51.29 

01.i9 

.89 

BIRTCHER TUBE CLAMPS 
9268-16 926C-15 926C-19 
9268-18 920K-2 M 22c ea. 

Oselll Recording Paper, E . C 2. 35MM. 
-250' Rolls. Harm. Sealed........ .51.25 

STEP-DOWN TRANSFORMERS 
210-250V PRI - 

110 -22011. SEC 
Watts Price 
250 ................. 55.95 
300 7.49 
500 10.05 
1000 19.99 
1500 24.95 

Mail Orders Promptly Filled. All Prices F.0 B New York City. Send M O. or Check. Only Shipping Sent C.O.D. Rated Concerns send P.O. 
All Mdse. Subject to Prior Sale, and Prices Subject to Change Without Notice. 
Parcels in Excess of 20 Pounds Will Be Shipped Via Cheapest Truck or Railex 

4 
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SEARCHLIGHT SECTION 

ROTARY'S VAST INVENTORY 
KEEPS PRICES DOWN .... 

POTENTIOMETERS $.95 
SINGLE TYPE "J" AND "JL"- 

Explanation of Tapers 

U -Linear 
A -Audio 
B -Reverse Log 

:xplanation of Letters 
L.B.-locking Bushing 

A.S.-Added Shaft 

S.D.-Screw Driver Slot 

each 

L EC 

O 

GREAT NECK 2-0902 

100,000 Carbon Potentiometers available 
for Immediate Delivery. 

4 L 

Note: Lock Nuts Available for Type "JL" Potentiom- 
eters at 104 each. 

OHMS BUSHING SHAFT TAPER 

50 1/2 LB 5/a U 

50 3/e 1/4 SD U 

50 1/4 1/e SD U 

60 1/2 3/e U 

100 1/2 L8 1/e SD U 

150 1/4 7/16 U 

150 1/2 LB 1/a SD U 

300 1/4 3/8 B 

350 1/2 LB 1/a SD U 

350 1/4 1/6 SD U 

500 1/2 LB 1/2 U 

500 1/4 3/e B 

500 1/ 13/8 U 

500 1/2 LB 1/4 SD U 

1,000 1/2 LB 1/9 SD U 

1,000 1/4 1/e SD U 

2,000 1/2 LB 1/a SD U 

2,500 3/e 1/9 SD U 

2,500 1/4 5/e B 

2,500 - 1/2 LB Va SD U 

5,000 3/a 3/a SD A 
6,000 3/a 7/i6 SD U 

10,000 3/a 17/e SD U 

10,000 1/2 LB 1/a SD U 

10,000 1h LB 1/a SD A 

10,000 3/e 3/a U 

10,000 3/a 3/e B 

10,000 1/2 LB 1/2 U 

10,000 3/a 6/i6 U 

15,000 1/4 1/4 U 

OHMS 

15,000 

BUSHING 

1/4 

SHAFT 

1/a SD 

TAPER 

A 
DUAL TYPE "JJ" - $2.50 each 

20,000 1/2 1/9 SD U OHMS BUSHING SHAFT TAPER 
20,000 1/2 LB 1/e SD U 

20,000 1/2 LB 1/2 U 200 1/2 1/2 U 

20,000 1/2 LB 3 U 500 1/4 11/2 U 

25,000 yi LB 2"/16 AS U 500 1/2 LB 1/2 U 

25,000 1/2 LB Va SD U 500 1/2 LB 1/2 U 

25,000 3/e 'la SD U 500 1/4 11/2 U 

30,000 1/4 1/2 U 600 1/4 1/4 U 

40,000 1/2 LB 1/9 SD U 600 3/e 1/a SD U 

50,000 1/4 1/e SD U 1,500 1/4 1/4 SD U 

50,000 1/2 LB 1/e SD A 2,000 1/2 LB 1/8 SD U 

50,000 3/a 3/a A 3,000 1/4 1/2 SD U 

50,000 1/2 LB Ye SD U 20,000 1/4 Yi SD U 

50,000 1/2 LB 213/i6 AS U 25,000 3/a 3/e SD U 

60,000 1/2 LB 1/e SD U 25,000 1/2 LB 1/e SD U 

'70,000 1/2 LB 1/a SD U 25,000 1/4 1/2 U 

100,000 1/4 1/8 SD U 25,000 3/a 1/8 SD U 

100,000 3/a 1/4 SD U 30,000 1/2 LB 1/a SD U 

100,000 1/2 LB Va SD U 40,000 3/a 1/e 
SO U 

150,000 1/2 LB 1/a SD U 100,000 1/2 LB 1/e SD U 

250,000 1/2 3/e A 200,000 3/a 1 U 

250,000 3/e 55/e A 250,000 1/4 3/e B 

250,000 3/a lh A 500,000 1/2 LB 3/e , A 

250,000 1/4 1/a SD A 500,000 1/2 LB 5/a A 

350,000 1/2 LB 1/e SD A 1. Meg. 1/2 LB 3/e AS U 

1. Meg. 3/a 1/e SD U 1. Meg. 1/2 LB 1/e SD U 

1. Meg. 1/4 1/e SD U 1. Meg. 1/4 1/e SD U 

2. Meg. 3/a 55/e A 1. Meg. 1/4 3/a U 

3. Meg. 3/a 1 VI A 2. Meg. 3/a 3/e SD U 

SYLVANIA DIODES 
'Type Price 

IN 21 $ .95 
IN 21A 1.25 
IN 21B 2.95 
IN 22 1.50 

1N 23 1.95 

IN 23A 2.25 
IN 23B 3.75 
IN 34 .95 
IN 34A .95 

UG CONNECTORS 

ROTARY 

ELECTRONIC 

SALES 

UG 12/U 1.00 

UG 15/U 1.00 
UG 21/U 1.00 

UG 29/U 1.00 

UG 88/U 1.00 

UG 245/U 1.00 
UG 260/U 1.00 

UG 261/U 1.00 

UG 262/U 1.00 

UG 290/U 1.00 

UG 291/U 1.00 

CARBON 
RESISTORS 
Type EB-1/2 Watt, GB -1 Watt, HB -2 Watts 

1/2 WATT IL 10% OHMS OHMS OHMS 

22 5,100 620,000 
OHMS OHMS OHMS 

24 7,500 680,000 
10 2,200 82,000 27 8,200 1.2 Meg. 
22 2,700 100,000 30 13,000 1.8 Meg. 
24 3,000 120,000 47 15,000 2.7 Meg. 
27 3,300 150,000 56 18,000 3. Meg. 
33 3,900 180,000 68 22,000 3.3 Meg. 
39 4,700 220,000 100 43,000 5. Meg. 
47 5,000 270,000 220 47,000 6.8 Meg. 
82 5,600 330,000 270 75,000 7.5 Meg. 

100 6,800 470,000 330 100,000 16. Meg. 
120 8,200 560,000 470 150,000 
150 10,000 680,000 1,000 160,000 
220 12,000 1. Meg. 1,500 220,000 
270 15,000 1.2 Meg. 1,800 270,000 
330 18,000 1.5 Meg. 
390 22,000 1.8 Meg. 
470 27,000 2.2 Meg. 1 WATT ± 10% 
560 33,000 3.3 Meg. 330 33,000 
680 39,000 4.7 Meg. 470 39,000 
820 47,000 680 120,000 

1,000 56,000 1,500 270,000 
1,500 68,000 3,300 470,000 

1/2 ± 5 0%a 3,900 820,000 
WATT 4,700 1. Meg. 

10 2,700 300,000 6,800 2.7 Meg. 
13 3,900 390,000 10,000 4.7 Meg. 
16 4,700 470,000 12,000 

---tea 
1 WATT ± 5% 2 WATT ± 5% 

OHMS OHMS OHMS OHMS OHMS 

22 1,500 360,000 10 5,600 
24 2,000 430,000 13 7,50 
43 2,200 470,000 39 10,0001 

47 3,000 560,000 56 15,000/ 

62 7,500 750,000 82 18,00 

100 15,000 1. Meg. 120 22,0 

130 30,000 2.2 Meg. 270 27,000 
150 62,000 3. Meg. 470 39,000, 
200 75,000 5.6 Meg. 680 56, 
330 100,000 12. Meg. 1,500 62, 

680 150,000 15. Meg. 1,800 130,0 

820 240,000 2,700 180,000' 
4,300 1. Meg. 

1.2 Meg. 11. Meg: 
2 WATT ± 1 a/p 1.6 Meg 12. Meg. 
22 470 12,000 2.7 Meg. 13. Meg' 
47 680 56,000 3. Meg. 15. Meg.; 

56 1,000 150,000 3.3 Meg. 16. Meg, 
82 1,800 390,000 3.6 Meg. 18. Meg 

100 2,700 1.2 Meg. 4.7 Meg. 20. Meg" 
120 3,900 1.5 Meg. 6.2 Meg. 22. Meg 
220 4,700 2.7 Meg. 6.8 Meg. 
330 5,600 7.5 Meg. 
390 6,800 8.2 Meg. 

9.1 Meg. 
10. Meg. 

10 Grace Avenue, Great Neck, N.Y. 

Call GReat Neck 2-0902 

Olt 
elle 
I, 

PRICE SCHEDULE 

100-499 500.999 1000 & Up 

Wattage Tal. Per Type Per Type Per Type 

.035 

.07 

.05 

.10 

.09 

>20 

1/2 Watt 10% .04 .037 
1/2 Watt 5% .08 .075 

1 Watt 10% .06 .055 
1 Wart 5% .12 .11 
2 Watt 10% .10 .09 

222Watt,5%,.,..:.24 22. 

438 September, 1952 - ELECTRONICS 

www.americanradiohistory.com



SEARCHLIGHT SECTION 

NEW YORK'S% RADIO TUBE -;EXCHANGE 

TSK1/SE K Band Spectrum Analyzer 
TS3A/AP Frequency and power meter S Band 

RF4A/AP Phantom Target S Band 
TS10/APN Altimeter Test Set 
TS12/AP VSWR Test Set for X Band 
T513/AP X Band Signal Generator 
TS15/AP Flux Meter 
TS16/AP Altimeter Test Set 
TS33/AP X Band Power and Frequency Meter 
TS34/AP Western El. Synchroscope 
TS34A/AP Western El. Synchroscope 
T35/AP X Band Signal Generator 

TS36/AP X Band Power Meter 

TS47/APR 40-400 MC Signal Generator 

TS69/AP Frequency Meter 400-1000 MC 

TS100 Scope 

MINIMUM ORDER 
25 Dollars 

I 
I I 

TYPE PR 95 310A 
8114 7.95 
312A 3.95 
323A . . . . 25.00 
327A 3.95 

9.95 328A 7.95 350A J508 5.95 
357A . . . .. 20.00 
368A S . . 

2.95 37 
3853 4.95 
3881 2.95 
3944 7.95 
5I X408U .75 
417A 27.95 
434A 29.95 
446A 1.95 
446B 5.40 
450TH 45.00 
450TL 45.00 
464A 9.95 
471 2.75 
527 " 15.00 
W L530 3.50 
WI.531 22.50 
W L533 17.50 
700.4/D 25.00 
701A 7.50 
703A 6.95 
705A 3.95 
707A 17.95 
70713 27.00 
714AY. 17.95 715A 
7158 18.00 
715C 25.00 
717A.... . 1.95 
718AY/EY. 48.50 
719A 

29.50 1.95 721 A 
722A 3.95 
7231/13.. 17.95 

TYPE 
724.5 
7248 
725A 
7_2263 
7268 
726C 
7^-8 Al 
801A 
802 
803 
804 
805 
806 
807 
8118 
810 
811.4 
813 
814 
815 
816 
829 
829.1 
82911 
81013 
832 
832A 
833A 
834 
8'16 
837 
838 
845 
819 
851 
880.. 
861 
866A 
8698... 
899)3 X 
8721 
878 
884 

TS148IUP SPECTRUM ANALYZER 
TS147 also available 

Field type X Band Spectrum Analyzer, Band 8430-9580 Q of resonant cavities. Will also check frequency of signal 

Megacycles generators in the X band. Can also be used as frequency 

Will check Frequency and Operation of various X Band modulated Signal Generator etc. Available new complete 

equipment such as Radar Magnetrons, Klystrons, TR Boxes. with all accessories, and carrying case. 

It will also measure pulse width, c -w spectrum width and 

Other test equipment, used checked out, surplus. 
TS102A/AP Range Calibrator 
TS108 Power Load 
TS110/AP S Band Echo Box 
TS125/AP X Band Power Meter 
TS126/AP Synchroscope 
TS174/AP Signal Generator 
TS175 Signal Generator 
TS226 Power Meter 
TS251 Range Calibrator APN9 
TS270 S Band Echo Box 

SURPLUS EQUIPMENT 
APA10 Oscilloscope and panoramic receiver 
APA38 Panoramic Receiver 
APS 3 and APS 4 Radar 
APR5A Microwave Receiver 
APT2 Radar Jamming Transmitter 
APT5 Radar Jamming Transmitter 

TYPE PRICE TYPE PRICE TYPE PRI CI - 
0A2 51.40 2J32 69.95 4341 199.00 
045 1.75 2336 105.00 COB....... 3.95 
Oß2....... 1.75 2338 17.95 5181.1 ... 6.95 
OC3 1.25 2J40 35.00 5B P4...... 6.95 0 D 1.25 2Y42 189.00 5CPI...... 6.96 
C18 6.95 2349. 109.00 6D21 27.50 
1B21A 2.75 2350 195.50 6JP7 27.50 
1822 3.95 2355 95.00 62 P2 19.50 
11123 9.95 2J61 75.00 63 P4 27.50 
1024 17.95 2362 75.00 WE6A K5.. 2.50 
11426...... 2.95 2E25 37.50 0021 29.50 
1 1127 19.50 21,28 37.50 CBA 12.50 
1832 4.10 21429..... 37.50 C6J 10.95 
1888 33.00 2E41 150.00 7BP7 7.95 
1842 19.95 21046...... 149.50 7DP4 10.00 
1851 9.95 2030...... 2.10 1.2A P4 55.00 
1058 49.95 313Pí...... 7.50 15E 1.95 
I B60 69.95 31324 5.50 1510..... .95 
5 N21 1.35 3824W.... 7.50 NE16 .68 
15721A 1.75 EL3C 5.95 FG17 6.95 
1E210 4.25 3C22 120.00 8E21 3.95 
íN22...... 1.75 3C24 1.95 F033 12.95 
IN28 2.00 3C31 5.95 35T ....... 4.95 
1N28 2.00 3D PIA.... 10.95 45 Suecial.. .35 
1N23A 3.75 001,182.... 12.00 R1139 2.95 
1N238 6.00 3E29 15.50 8F50 1.75 
1N27 5.00 3GP1 5.50 VT52 .25 
1 N43. 2.50 SN4 5.50 101072 1.95 
21121 1.95 441 1.75 R. K73 1.95 
2820 3.75 4421 2.75 100TH 9.95 
2C84 .35 4826 10.95 F0100 19.00 
2C40 20.00 4C27 25.00 203A 8.95 
2C43 27.00 4C28 35.00 211 
2C44 .90 4E27 17.50 217C 18.00 
2021 1.75 4325 199.00 242C 10.00 
2E28 3.75 4328 199.00 2444 12.95 
2E30 2.75 4327 199.00 249C 4.95 
2331 17.95 4331 199.00 250TL 13.95 

438,....... 199.00 2744 3.00 232217.95 
4.133 199.00 2748 3.00 

..7280 27.75 4¡37.. .. ... 199.00 304TH 15.00 
2327 29.96 4338. ..... 89.00 304T1 14.50 
2331 29.95 4239 199.00 307A 4.95 

ATTENTION OIL COMPANY ENGINEERS SHIP SUPPLIERS USERS OF SHORAN WE 

HAVE FOR IMMEDIATE DELIVERY TESTED AND GUARANTEED PERFECT, NEW 

4C28 SPECIAL PRICE $35.00 

MICROWAVE 

TEST EQUIPMENT 

PRICE 
4.95 
6.95 
9.95 

18.00 
56.00 
69.00 
27.00 

1.00 
4.25 
7.95 

13.50 
5.95 

25.00 
1.69 
3.50 

11.00 
3.15 
9.95 
3.95 
3.50 
1.45 

12.95 
13.95 
15.95 

3.50 
7.95 
9.95 

49.95 
7.95 
4.95 
2.95 
6.95 
5.59 

52.50 
80.50 

4.95 
39.50 

1.79 
57.50 
35.00 

3.95 
1.95 
1.95 

TYPE PRICE 
88; 1.75 
88311 199.50 
914 75.00 
931A 6.95 
954 .35 
955 .55 
956 .69 
957 .29 
9584 .69 
991.. .. .65 
1,1148 .35 
1280 1.95 
1011 1.95 
1613 1.38 
1616 2.96 
1619 .89 
1622 2.75 
1624 2.00 
1625 .45 
1851 1.85 
20.50 1.85 
2051 1.80 
8012 4.25 
8013 2.95 
8013A 5.95 
8019 1.75 
8020 3.50 
802.0 6.95 
1,198365 89.00 
9001 1.75 
9002 1.50 
9003 1.75 
9004 1.75 
9005 

1 50 9006 

Minimum Order 

$25.00 

®'1 NE Wl (4!.1óó ere 
TS 148í UP 

TS 147, UP 

Also available of new production 
TS239A Synchroscope 

YOU CAN REACH US ON TWX NY1-3235 

SPECIAL 
Wide Band S Band Signal Generator 
2700/3400MC Using 2K41 or PD 8365 
Klystron, Internal Cavity Attenuator, 
Precision individually calibrated Fre- 
quency measuring Cavity. CW or Pulse 
Modulated, externally or internally. 

Large quantities of quartz crystals mounted and 
unmounted. 

Crystal Holders: FT243, FT171 B others. 
Quartz Crystal Comparators. 
North American Phillips Fluoroscopes Type 80. 

Large quantity of Polystyrene beaded coaxial 
Cable. 

Cables: 
TELSERSUP 

TY ELECTRONICS, INC. 
135 LIBERTY STREET NEW YORK 6, N. Y, 

01.101,5 WORT, 4.8262 
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SEARCHLIGHT SECTION 

SUPERIOR VALUES FROM 
AMERICA'S LARGEST ELECTRICAL CONVERSION HOUSE 

400 CYCLE 
HIGH FREQUENCY MG UNITS 

LOUIS-ALLIS 3 UNIT MG SET. Consists of 5 HP 
motor operative at 220/440-3-60 directly coupled to al- ternator with output of 115 volts. I ph.. 400 cyc, and 
with exciter unit all mounted on steel base. 
Price $565.00. 
AMERICAN 400 CYCLE SETS. A precision built motor generator set ideal for laboratory test work. Consists of 
10 H.P. motor directly connected to alternator with out- 
put of 5 KVA, 120/208 Volts, three phase, 400 cycles. With electronic exciter -voltage regulator. Frequ. varia- tion -5%; Voltage variation 21%; Total harmonic cont. 1.2%. PRICF $1850.00 WINCHARGER PIT-7/AP: Input 28 VDC. 160 Amps. Output: 115 VAC, single ph. 2500 V.A. 400 C.P.S. Fre- quency and voltage regulation built-in. Price....$87.00 
ONAN 400 CYCLE MG SET. Motor: 220V. 36. 60 cy. V belted to self-excited alternator with output of 4 KVA, 115 Volts, single ph. 400 CPS. Mounted on base with voltage regulator connected. Components all brand new PRICE, $712.00 PEII8 Units: Operate at 26 VDC. 100 Amp. Output: 115 VAC, 16, 400 CI'S, 1500 VA. with filter system built- in PRICE, $29.50 BOGUE THREE PHASE MG SETS. Consists of Motor 10 H.P. operative at 220/440-3-60 Self exc. alternator with output of 120/208V. 3dr, 400 eye, 5 KVA. Brand New PRICE, $1850.00 With Voltage Regulator PRICE, $1950.00 5 KVA BRITISH MG SETS. Motor 71 HP. 220-3-60 V belted to self exc. alternator with output of 115 Volts. lm 400 cycles PRICE, $975.00 WINCHARGER PU-10/AP INVERTER. Type MG750. Input: 28 volts, 60 amp. Output: 115 volts, 6.5 amp.. 400 eye., 1 nh. Brand new. Price $69.50 PEI09 INVERTERS, Them 13.5VDC 29A: Output 115V 400 cy. 1.531 g050 RPM $59.95 BTH 400 CYCLE M -G SETS. Consists of an alternator of fi KVA with ortnut of 115 volts. 1q5. 400 CPS. V belted drive to 10 TTP, motor operative at 220/440-3-60. Excitation providers by dry disk rectifier. Complete with field rheostat. SPEC! ST. PTt10E $985.00 LOUIS ALLIS FREQUENCY CHANGER SETS Pri: 25 H.P. 220/440-5-8e Bee. 15/10.8 K.W. 3300^2200 RPM. 506/220 Volts, 35/35 Amps. 2 ph. 500/360 C.P.S. Brand new. PRICE $1250.00 We ran supply these units for 400 cycle output and with transformers to supply 3 phase, wye output. Write for further Information. 

THREE PHASE 400 CYCLE SETS. Consist of motor operative at 220'440-3-60 V belted to self excited alter- nator made by Ttoltzer-Cabot with output of 500 VA. 115 VAC. 3,5. 400 es -eles PRICE $295.00 G. E. INVERTER UNITS. Model 5AT1217.2B: Input: 24 VDC, 55 rmp. 8000 RPM. output: 115 Volts. 3 Phase, 400 CPS, 710 V 1 Dud secondary output of 26 volts. single t 4a,se 400 CPS. 250 VA. With automatic voltage and i' ttency regulation, built In. Rebuilt and wale -anted e al to new. Similar to Model 153F. SPFPs,y, n !Pt) 
$97.50 400 CYCLE COMBINATION I AND 3 PHASE MOTOR GENERATOR. of 2sf nehronous 440V, Mfryledto two self alternators. Generator 1: Rogue 5 KV:\ 120,208 Volts, 3 Phase, 400 

111 
CPS fsvde rhil0rer Onan 4 KVA. 

, nee n 40 CPSwith voltage regulator. Motor and both alternators and two voltage regulators are mounted on welded 
motor s channel starting compensator. SPECIAL PRICE $3175.00 

WE CAN SUPPLY MOTOR -GENERATOR 
SETS TO ANY FREQUENCY SPECIFI- 
CATIONS AND FOR ANY APPLICATION 

CONSULT OUR ENGINEERING 
DEPARTMENT 

WESTINGHOUSE 20 KVA 400 CYCLE SET. This unit consists of a synchronous motor of 30 H.Y. 1200 RPM operative at 220-3-00 direct connected to self-excited alternator with output of 115 Volts, 3 phase, 400 CPS. Can be reconnected for 120/208 output) Complete with compensator for motor starting. SPECIAL PIIICE 
53750.00 HOLTZER-CABOT MG2I6. Compact 2 bearing units for low current 400 cycle output. (Operative at 115 VDC. 2.3 amp. Output: 110 Volts, 1,0 amp. 1 ph. 400 CPS. Brand New. PRICE 

$79.50 BENDIX-ECLIPSE 800 CYCLE AERO UNIT. Input: 24-28 VIN' 75 amps. Output 115 V. 10.5 Amp, 800 C.P.S. Complete filter system mounted thereon ]'rice 
$22.50 INVERTER UNIT PE206A, Input: 27.5 VDC, 28 amp. Output: 80 Volts, single ph. 800 CI'S. 500 VA. 

Price 
$19.00 H.F. MOTOR GENERATOR. G.E. Model 5LYI26A4. Motor: Il.ì vDC direct connected to Generator 24 32 VDC, 78 amps., and to alternator 120 VAC 720 emirs, 

I ph. KW -214 PRICE $245.00 BENDIX POWER MG SET. Consists of G.E. 2 HP. Rep -Ind, Motor, 115 volts, single phase, 60 cy. dtrtrtly connected to Bendix alternator with output of 120 volts, 700 cyc., 600 watts and DC output of 14.5 volts, DC, 
22 amp. Wand On's. VI, ,'- . .... .42 .611 

50 K.V.A. 400 MG SETS 
We have been fortunate In acquiring a quantity of 
KATO 400 Cycle Alternators that we have made up 
into motor generator sets and are thus enabled to 
offer these at a very attractive price. These sets con- 
sist of a 75 H.P. Motor operative at 220/440 Volts. 
3 Phase, 60 Cycles, 1750 R.P.M. which are coupled 
directly to a self-excited alternator with output of 
50 KVA, 120/208 Volts, 400 CPS, 3 Phase. These 
motor generator sets are BRAND NEW and com- 
plete with compensator for motor starting and field 
rheostat for voltage output controL Voltage regu- 
lator can be supplied at 9100.00, additional to price 
as quoted. We will be pleased to supply complete 
specifications relative to frequency and voltage vari- 
ation and harmonic content. 
SPECIALLY PRICED! $7450 

ESCO DUAL FREQUENCY UNITS. Motor operate. 
at 120 VDC, 10 amperes. Delivers 70 Volts at 120 Cycles 
or 200 Volts at 720 Cycles. Price 595.00 
CONTINENTAL DC/AC SET. Motor: 1.5 HP. 230 
VDC, 3440 RPM. Output: 120 VAC. 6.6 amps.. .8 KW 
800 eye., 1 ph., also output of 14 VDC, 4 amps., Model 
CG21637. Compact 2 -bear, units. Completely rebuilt. 
Price $89.00 
ONAN 800 CYCLE MG UNIT. Employing 5 H.P. 
Motor operative at 220/440 Volts, 3d,. 60 Cy. V belted to 
self-exc. generator with output of 1.5 KVA. 115 Volts, 
single ph. 800 CPS. and secondary output of 500 Watts 
28.5 VDC 17.5 amperes. PRICE $289.00 
BRITISH MADE 500 CYCLE MG SETS. Motor: 230 
Volts, 3 PII -50 Cycles. Alternator: 5 K.W. 180 Volts, 
27.8 Amp. 50 Cycles, Excitation -110 VDC. When 
used at 60 Cycle current, Output is 600 cycles, 220 
Volts. Price $353.00 
BURKE ALTERNATOR. 62.5 KVA. 220 Volts, 3 Ph. 
180 Cycles, 1800 RPM, separately exc. at 125 VDC. 
80% P.F. Type ACR-7. Complete with auxiliary exciter 
MG set and field rheostat. Ball bearings. Will delver 
400 cycles at 4000 RPM. Rebuilt. Price.....$1375.05 
BRITISH DC/AC MG SETS. Input: 230 VDC. Output: 
180 VAC, 16, 500 Cyc. 5 KVA.. NEW. PRICE. $265.00 
G.E. MG SET MODEL 5LYF6AB5A. Motor: 1.1 HP, 2.50 
VDC, 4 amp. Generator: 600 watts, 125 VAC. 4.8 amp.. 
500 cyc., 1 ph. Price $89.50 
NORMAND ELEC. CO. (BRITISH MFG.) MG UNIT. 
Motor: 220 VDC. 6.8 anus. 2 HP. 4200 RPM. directly 
connected to H. F. alternator with output of cyc. 1200 
watts. Exc. 24 VDC. Price $70.00 
ESCO MG UNIT. Operative at 120 VDV, 25 Amp., 4 
HP. Delivers 115 VAC, 1 ph., 1050 eye., 2 KW. An ex- ceptionally fine machine for laboratory use. Can be used 
with field rheostat for frequencies up to 2000 cycles. 
Price $175.00 
ELECTRIC SPECIALTY FREQUENCY CHANGERS. 
Type BF852/BFRS354 Input: 230 Volts, 3 Ph. 60 cr. 
3600 RPM. Output: 250 Volts, 20 Amps. single ph. 180 
Cyc. 5000 VA. 3000 Watts. Brand New. Compact 
ball bearing units for operation of Hi -cycle equipment. 
SPECIAL PRICE $160.00 
WESTINGHOUSE 180 CYCLE ALTERNATORS. 750 
V.A. Output: 110 Volts, 3 Phase, 180 C.P.S. 3000 
R.P.M. Separately excited at 110 VDC. Price 644.00 
Also available with built-in exciter. Price $78.00 
GENERAL ELECTRIC HIGH FREQUENCY UNIT. Operating at 440-3-80 .75 amp. Output: 70 Volts. 3 Ph. 
148 eye. 220 Watts, 1.8 amperes. An ideal unit for 
experimental work or for operation of equipment. 
SPECIAL PRICE $34.50 
HIGH FREQ. UNIT. Motor: 24 VDC 50 amp. Alter- nator: 17 VAC. 1300-1800 cyc. sep. exc. at 24 VDC. 
1.25 BHP, 4000 RPM. Made in Canada by Electric 
Tamper & Eqn PRICE $49.00 
WESTINGHOUSE HIGH FREQUENCY UNITS. Input: 
115 Volts, D.C. 2.7 Amps. Output: 14.4 Volts. .130 
Amp. 450-2550 Cycles. Frequency variation Is obtained 
with built-in controller on end of unit. Price..$48.50 
RLX DUAL GENERATORS. Flange mounted. Output: 
500 Watts, 1300-2600 Cycles, also 12-14 `DC. 750 
Watts. Price $25.50 
ELECTRIC SPECIALTY HIGH FREQUENCY CON- 
VERTER UNIT. Primary: 32 VDC, 16 amperes, 3000 
R.P.M. Ball Bearings. Secondary: 350 volts, 1500 
cycles. .75 amps. 275 V.A. Single Ph. Built -In fre- 
quency control. Specially Priced at $30.00 

u.., caiErt uNIT- Input: 1151'35'10)(0'0, 
34 amps. Output: 140 volts. 1.2 amps., 350 cycles. Ball 
bearing. Complete with field rheostat for 400 cycle oar -.,,t Pea..,. $79.50. 
GREAT LAKES MF CONVERTER UNIT. Input: 220 
volts. 3 phase, 60 cycles. Output: 120 volts, single 
phase, 420 cycles, 2 KW. Also 120 VDC. .35 amps. 
Price $390.00. 
HOLTZER-CABOT MF MG SET. Type MG160. Input: 
220-3-60. Output: 110 volts, 3 phase, 460 cycles, 1 KW. 
Price $425.00. 
G.E. MG SET. Model 5LY104A1, Nema frame Motor: 
220/440-3-60. Output: 115 volts, single phase, 1050 
cycles, 1 KVA. Also delivers 115 VDC, 17.4 amps. 
Price $850.00. 
LELAND MG SET. Motor: 5 HP, 220/440-3-60. Gen- 
erator: 120/208-3-400, 3 KVA. Price 5960.00. 

DIFFERENTIAL SELSYN SETS 
These units consist of a G.E. lit ill' motor opera- 
tive at 230 VDC with right angle gear reduction 
which with field rheostat supplied has output RPM 
between 650 and 27.5 III'M. Directly coupled to a 
differential Selsyn transmitter, Frame 50224, 3 
phase, 60 cycles, 4 pole. Each unit Is supplied 
with a Selsyn receiver rated at .25 HP, 440 volts, 
3 phase, 60 cycles, 4 pole. The set may be used 
for control of radar antennae or any other in- 
numerable applications such as lathes, winding 
machines. etc. One of the finest values we have 
ever offered. Fully guaranteed. The entire equip- 
ment as above at a price of $165.00. 
Price $265.00. 

WESTINGHOUSE SPECIAL MOTORS 
Type FRS. 4 pole, open round frame, reluctance type 
synchronous, sleeve bearings. Motors will operate over 
a range of 51 volts, 3 phase, 17 cycles, to 250 volts, 
3 phase, 110 cycles. Pull -in torque of 9 oz. ft. Full 
load torque of 3 oz. ft. Weight 40 lbs. each. Price: 
$16.90 each. Blueprints of this unit will be supplied 
innen request. 

LOW VOLTAGE EQUIPMENT 
We are listing below hut a few Items from our very 
large stock of low voltage MG sets. Your inquiry Is 
invited for any type of unit which you may desire. 
We have one of the largest stocks in the country. 
ESCO LV MG SET. Brand new. Operative at 120 VDC. 
Output: 9 VDC, 225 amps. Price $290.00. 

CROCKER-WHEELER MG SET. Rebuilt, condition 
like new. Motor: 20 HP, 220-3-80. Generator: 12 
volts, 1000 amps. Price $1,250. 

BOGUE LV MG SET. Motor: 10 HP, operative at 
220/440-3-60. Generator: 15 VDC, 500 amps. 
Price $575.00. 
ESCO LV MG SET. Motor: 5 HP, 220/440-3-60. 
Generator: 20 VDC, 100 amps. Price 5295.00. 
MASTER MG SET. Brand new. Motor: 15 HP, 
220/440-3-60. Directly coupled to 2 generators: Out- 
put of 24 VDC, 208 amps. and 12 VDC, 416 amps. 
With built in exciter. Price $900.00. 

R&M MG UNIT. Operative at 110 VDC to deliver 
32/40 VDC. Complete with field rheostat for output of 
24/28 VDC. Rated at 40 watts hut will deliver 200 
watts for intermittent operation. Gearhead built into 
one end rotates external shaft at 225 RPM. An ex- 
ceptional value at a price of $13.75. 
CENTURY MG UNIT. Consisting of a .75 HP motor 
operative at 115/230 volts, single phase, 60 cycles. Out- 
put: 27 VDC, 9.3 amps., 250 watts. Price $85.00. 

MASTER MG SET. Motor: 2 HP, 220/440-3-60. Gen- 
erator: 28 VDC, 35.7 amps.. 1 KW. Prlce....5265.00. 
WESTINGHOUSE TRANSFORMERS. 550/220/440 
Core and Coil type. 200 í'A..512.75; 500 VA $18.85: 
750 VA..$23.75: 1 KVA.,$29,85. 
CORNELL DUBILIER VIBRATOR TYPE INVERTER 
UNITS. Input: 105-125 VDC: Output: 115 VAC, lm. 
60 cyc. 65 watts, with built-in relay which automatically 
starts unit with connected load. SPECIAL PRICE $9.90 

BACH-SIMPSON ELECTRONIC INVERTER. DC 
input: 115 Volts, Output: 115 Volts, 16. 60 eye. 24.5 
watts, modified square wave, with built-in relay which 
automatically turns on inverter with connected load. 
Contains 8 50L6 GT Tubes. Brand New. 
SPECIAL PRICE $12.95 
MASTER GENERATORS. 12 Volta, D.C. 41 8 amp. 
500 watts. Sep. exc. at 125 VDC. PRICE $33.00 

BURKE MOTOR GENERATOR DC/AC SETS. 2 
Bearing, ball hearings. Motor: 115 VDC 74 amp. 9.4 
H.P. Generator: 120 VAC. 48 amp. 3 ph. 60 eye. 10 
KVA. Complete with magnetic controller and field 
rheostat. SPECIAL PRICE $325.00 

ALLIS CHALMERS DC/AC MG SETS. Brand new. 
5 KVA: 115 VDC/115 VAC ley. 60 cyc. complete with 
controller, field rheostat and spare Darts. 
SPECIAL PRICE $490.00 

ACME AIR-COOLED TRANSFORMER. Primary: 500 
volts. Secondary: 14.840 volts with C.T., 3 phase, 80 
CPS, 18.2 KVA, brand new. Price $390.00 

GARDNER DRY TRANSFORMER. 3.42 KVA, 230/115 
to 5.7 volts. 600 amperes. Price $48.75 
BOGUE ELECTRIC AC/DC MG SET. Consists of 7.5 
HP motor in center directly connected to 2 12 volt 
160 amp. generators. Will deliver 24 volts at 160 amp. 
or 12 volts at 320 amp. Condition like new. 
Price $375.00 
BRITISH DC/AC MG UNITS. Operate at 100/110 
VDC, 4 amps., 3000 11P51. Output: 230 VAC, .87 amp.. 
50 cyc. Wt: 13$ lbs. Brand new. Price $42.50 
With field rheostat for 60 eyc. output. Price $50.00 

WILLIAM(' HORLICK COMPANY 
IF IT'S FROM ONE FREQUENCY TO ANOTHER; FROM DC TO AC OR AC TO DC, 

IF IT'S FROM ONE VOLTAGE TO ANOTHER, THEN CALL ON US. 

Est. in 1922 

266 SUMMER ST. 

BOSTON 10 MASS. 
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SEARCHLIGHT SECTION 

324 CANAL ST., N.Y .0., 13, N.Y. WAIker 5-9642 

Uníversci sees-4 . co Co . 
WE SPECIALIZE IN RELAYS 

TREMENDOUS QUA N TIllES IN STOCK! 

1 

SEALED RELAYS 
dare 5001; 24vdc; DPDT; 300 

ohm; Octal Plug Base; 
#R678 ... $5.95 

Struthers -Dunn 181CXC100; 12 
vdc; 3As. 3138; #R679 $5.95 

Sigma 73351; 16vdc; SPDT; 2000 ohm; 8 

ma; #R6S2 $6.95 
Allied SKIIX; 24VDC; 3A, 3B; 425 ohm; 

#R913 $5.95 
SIGMA Type 4AH; 2000 ohm; SPDT, 4 ma. 

pull in, 2.5 ma. hold, 5 prong plug-in.$3.95 
SIGMA 71257; 6 voc. SPDT, 500 ohms $4.95 
SIGMA 949; 116V AC, SPST N.0 $4.95 

STEPPING 
SWITCHES 

AUTOMATIC ELECTRIC TYPE 13 25 Position; Non - 
Bridging Wipers; Self Interrupter Springs; Norm. 
Oper Volts: 24 VDC; Max ;wVDC; 0.6 Amps; 30 

Two Levels; #10905 $15.95 
Three Levels with two wipers; #R906 16.50 
Six Levels with two wipers; #11908 17.75 

DIFFERENTIALS 
Dual 8000 ohm coils, Arma- 
ture pivoted between poles, 
all contacts normally open. 
High-speed. Suitable for 

° P.P. bridge or balanced cir- 
cuits where differential ac- 

tion 1a required. 
COOK 11710/613 DPDT, 6 ma., #R605.$5.95 
Allied 803476 SPDT, 2.5 ma., #R418..$495 
ALLIED DSX3 9500 ohm, 4 ma., 2A, 2B, 

íR941 $5.95 

115V AC RELAYS 
SIGMA 41F'L.S7; SPDT, 10,000 ohms 

#R909 ' 
WARD LEONARD 104-662; DPDT, ß;.9a4 

$3.50 
PRICE ELECTRIC Type 1620; DPST N rt , 

10 Amp. Contacts ..$2.95 
RBM #42600; DPST N.O. 10 amp, Coil- 

taote $3.25 

A.C. SOLENOIDS 
t;l':\1:DIAN No. 1: 24 
VA('. 6 ohms 14. to 'fe" 
stru,.:-. 6 oz. -in. #R 804 

$1.95 
GUARDIAN No. 4: 115 
VAC, 133 ohms 543 to 1',4" 
st"olte, 14 oz. -in. #R 806 

$3.95 
GUAILDIA.'4 No. 4: 115 VAC, Intermittent 
Duty, 49 ohms ih," to 1%" Stroke, 2 lb. - 
is. $3.95 
ALLEN BRADLEY BULLETIN 860, 110 
VAC, 1,¢ to 1" stroke, 2 lb -in pull; #R942 

$3.50 
WARD LEONARD N83 CONTACTOR; 110 
VAC, Heavy Duty 5 double make contacts, 3 

at 60 Amp, 2 at 30 Amp; 8 lb -in stroke; 
#8284 $10.95 

110V 60 Cyc 
TIMING MOTORS 

INGRAHAM 8 RPM Fully Enclosed.. $1,95 
TELECHRON 3.6 RPM 2.50 
GILBERT IVith Gear Train for 6 

RPDay 1.95 
GILBERT 60 RPM (1 RPS) 1.75 
HAYDON 1600A; 1 RPM 2.25 
HAYDON: 1 RPM, 24V AC 1.95 

D.C. 
SENSITIVE 

RELAYS 
SIGMA Type 4AH; 2000 ohms; SPDT 

4 ma. pull in, 2.5 ma. hold, 5 prong 
95 plug-in 

Sigma 41FS7; 2 ma ; SPDT; 10,000 ohm; 
2 86 ® #R914 

Allied YID; 8 ma; 1A; 3000 ohm; 
1.50 #R916 

RBM 23024; 6 ma.; 4PST n.o. (4As); 
6500 ohm, #R802 2.95 

RBM 23025 6 ma., SPDT, 8000 ohm, 
1.50 #R428 

W.E. (Wheloek) KS9665 9 ma., 1A, 
1B 1C, 2000 ohm, #R426 4.95 

Kurman Midget 12 ma., SPDT, 1500 
.98 ohm. #R427 

Clare Type J (K102) 6 ma., SPDT, 
3.50 3500 ohm, #R30 

Cooke Type C 4 ma., 1A, 6500 ohm, 
3.50 #R596 

Claire B11613 (K101) 2 ma., SPDT, 
4.95 6500 ohm, #R588 

Clare A8053 8 ma., 3A, 6500 ohm, 
3 95 #8408 

RBM 452-1041; 4 ma., 12,000 ohm; 
DPDT; Telephone Type; #R685 4.95 

POTTER-BROMFIELD Type LC; 5000 
ohms, 5 ma. SPST N.O. #R230 1.50 

POTTER-BROMFIELD Type LC; 2500 
ohms, 9 ma. SPDT #684 1.50 

MINIATURE RELAYS 

23025 RBM 48VDC, SPDT, 
8000 ohm, 6 ma #R428 

$1.50 
55251 Telechron, 24VDC, 

SPST n.o. (1A) 300 ohm, 
904 

55340174 Price, 24VDC SPST n.o (1A) 300 ohm 
#R170 904 

55342 Telechron, 24VDC. Makes 3 Breaks 
One (2As, 1C) 300 ohm, Anti -Capacity 
Arms, Low Loss Bakelite Insulation 

$1.25 
555281 G.E. 12VDC, 6PST n.o. (6As), 150 ohm. 

#R426 $1.50 
55589 RBM, 24VDC, DPST n.o. (2As), 300 

ohm. ßR245 . $1.25 
55838 G.E. 24VDC, SPDT, (2As), 250 ohm. 

#R402 ea. $1.25 
55837 G.E. 24VDC. Double Make, 300 ohm, 

eR108G $1.00 
55837 RBM. Same as #R108G, #R108R $1.25 
55837 Allied. Same as #R108G, #R108 $1.50 
23012-0 RBM, 24VDC, SPDT, 250 ohms. 

#R172 $1.25 
7251 ARC 24VDC, SPDT, 300 ohm #R406 

$1.25 
7252 ARC, 24VDC, DPST, n.o. (2As) 300 

ohm, Anti -Capacity Arms, Ceramic Insu- 
taliuns; .R354 $1.25 

COOK 482; 24VDC; DPDT; 600 ohm 
#R918 $1.75 

G.E. CR2791G11OF2 24VDC; DPDT; 300 
ohm; #R919 $1.50 

CLARE A20545; 8VDC; IB; 45 ohm; 
#R920 $1.25 

AUTOMATIC 754A; 12VDC; DPDT 6 Amp: 
200 ohm: #R921 $1.75 

AUTOMATIC 754; 6VDC; DPDT 6 Amp: 50 
ohm; #R922 $1.75 

POTTER BRUMFIELD KR11D; 6VDC; 
DPDT; 75 ohm; #8923 $1.95 

SIGMA 411'; 6VDC; SPDT: 62 ohm; #R924 
$1.75 

SIGMA 41F; 12VDC; SPDT; 340 ohm; $R915 
$0.95 

CLARE 8045; DPDT, 300 ohms, 24V Df 
....$1.50 

TERMS: -All Prices F.O.R. Our Plant. Roted Firms 
13.' l0 In -.vs: All Oth-rs Remittance with Order. 
Orders Und& 
$10 Remit. 
lance Wit 
Order. Pleb. 
A pproximata Shipping Charges 
(overage will 

be returned.) 

D.C. 
SOLENOIDS 

B5A ALLEN BRADLEY 24VDC SPIT, 
1.95 50A 100 ohms #R1051111.95 

B5A HART rat. #692R4 SPST 50A, 150 
1.95 ohms. ttR105H 

BSA SQUARE "D" 24VDC SPIT 50 A 

150 ohms #R25 
1154 CUTTET+ HAMWTFR 

60A 100 ohms #R24 
B4 AUTO TTTE 24VDC 

24VDC, SPIT 

SPIT 200A 90 
ohms í`R174 3.50 

B8 CCTTFR HAMMER 6041H139A, 
24VDC, SPST 200A. 10 ohms áR130 3.95 

T BR 4TO T ITTC "" 4 A, 24VDC, 
SPIT 200A 6 

D E P CT. SE 71nm4 53598. 24VDC SPIT 
2,75 

200A 6 ohms uß126 2.95 
CUTTER HAMMER 60aiRH12 A, 12VDC. 

3.85 SPOT "nn4 17 ni"'"" " 
DI CTTTETt HAMMER D1-9432181, 

24VDC. SPOT 200A 5n ohms 995 
LEACH 5000^SP, 12VDC. SPIT 50A, 2 

hmn íR1"5 1.95 
LEACH 79733, 24VDC. Dhle Make & 

Break 50A, and SPOT n.0., 65 ohms 
"R 131. 2.50 

G.E. 4"91196. Planrir rr,."i.aerl. 24VDC 
SPOT á0A 150 nh' s "nny 2.95 

G.E. C837A9P116W" Pi"afin Fnclened. 
10.'DC. SPIT 100A. 3n (hms #R2311. 5.50 

EP 
R1 2 7D, 12VDC. SPOT 3nA, 35 ohms 

11ßM 13N5, 24VDC SPIT 50A, 200 ohms 
.0 12 ""4 .. 1.95 

G.E. CR23001885A2. 24VflC. SPIT, 200A. 
3.95 50 ohms 

G.E. CR0 ' "rz 100A2. 24VDC. 2 switrh- 
ettes, DPDT n.c. & SPOT n.r. long 
throw #8122 9.95 

GUARDIAN 34585 rota T atrh1ng 
24VDC Pa section: D..,,h1e 
Break & Alternate Dochte Make, 
Break. 100A contacts, 24 ohms 
#8223 8.73 

G.E. M^9.76112-1 (No Contacts) 10- 
12VDC-Miealex Flipper Arm. Re- 
lease. at 2VDC "71167 1.25 

Cr'rLITR - HAMMER ón4111158 A 12 
VDC, SPST n.o. 50A, 25 ohm #R428. 1.95 

AI.LIrr) 
RELAYS 

Bach 
BO6D35 24VDC, DPDT, 240 ohm 

!0-PO4 . $2.50 
BO13D25 24VDC, SPIT, double make 

Zan ohm #806 1.25 
11.TODIO 25VDC, DPDT. "55 ohm #R4"11 1.55 
R.TX-42 12 nr 241'DC SP MILE break, 

240 ohm CT 3íR226 1.25 
55837 24VDC, Double make, 300 ohm 

#R108 1.50 
BO1lRe 12VDC. 90 ohm. Coll & Frame 

only (no contacts) 3*11C358 .40 
BOVY3 1VDC. SPIT, n.o., 1% ohm 

±9 225 1.50 
BOY13D 20VDC. Double make & break 

550 ohm íR160 1.95 
AR 1"VDC CPCT rim.. 75 ohm :µR4"4 1.00 
DIFFERENTIAL 803476 DTTAT, 11nnn ohm 
2.5 ma. roils. Armature riposted i.eto'een 
poles, all contacts normally open. 9; 'PDT 5A. 
contacts Hi -speed. Suitable for P. P.. bridge 
or balanced eireults where differential ac- 
tion Is renuircd í`R362 $4.95 
5111-2 27.5VDC. Double Make & Break. 150 
ohms, 9000 Volts Hi -Pot Insulation #P118 

t92.50 
BJV (Electrical Latching) 6VDC. 41-7T, 16 

ohm Pa coil, dust -proof shield, 11 Pin 
Plug Bane #8455 .. 86.95 

ETri 'ono ohms R ma. onCT 0.0 $1 ^n 
FM: 4n ohms, lì1- DC. SPOT N.0 .98 

324 CANAL ST., N.Y.C., 13, N.Y. WAlker 5-9642 
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SEARCHLIGHT SECTION 

.1-.1 7500v 

.1 IOKV 
.1 18A 
.15-.15 8000V 
.2 IOW?' 
.26 2000v 
.28 3000 
.26 6000V 

.5 20KV 

.4 10KV 

.6 1500V 

.6 2000V 

.6 3006V 

.6 26KV 

.6-.1 2000V 

.6-.6 600V 
400V 

500V 
1000V 
1500V 
2000V 
2500V 
3000V 
5000V 
15KV 
18KV 
26KV 

1 7b00V 

TLAD 600V 
1000 V 

TLA 1000V 
1500V 
2000V 
2500V 

OHMS 
1600 
1-5 mag 

CONDENSE 
MICRO di, TOG. SWS. - RELAYS - "J'° POTS 

6 mfd.-150 V $ 35 
Three term, dual 3 mfd. oil cond. com- plete with brackets, measuring 4%"x1%4" xl". Ideal for audio crossover networks. 

7 mfd.-600 V $1.65 
Small, high quality oil cond. measuring 2'/s" x 3%" x 1%" complete with brackets. 

7 mfd.-600 V $1.15 
Brand new -Guaranteed. Dims. 4% x 
3$/a x Brackets $ 15 

OIL CONDENSER SP'LS 
10 mfd.-600 V $ 98 
Three term, bal. mntg. channel type. Dims. 3%" x 3t4' x 2". Two 5 mfd. sections rated 400 V at 72 deg. "C". 
1800 V test. Meets commercial spec,. for 600 V. operation up to 40 degs. "C". Ideal for filter or Dower factor applica- tion. Repeat sales prove this rugged high quality condenser to be of out- standing value. Carton of 24, weight 
42 lbs. Large qua. available $ .89 
2 mfd.-1500 V $1.09 

Avox #I509. 

16 mfd.-600 V $1.75 
Dual enfrl. herrn. sealed and packed. 
Type PT -SC -11 measuring 3%" x 296" x 
2%". Stud. mtg. centers 2'. Plugs into 
standard four prong socket. Quantity 
discount. 
.2 mfd.-1000 V $ 21 
Standard 2 side term. bathtub cond. 
Same dimensions as .25 mfd, 600 V type. 
Exceptional value. 
2 mfd.-600 V $ 49 

Dims. 2' D x 24r Brack'ts. 

JAN APPROVED 

110mfd-1000V 4.55 8mfd-6009 2.25 
8mfd-150011 4.25 6mfd-600V 1.55 
8mfd-10001, 3.25 4mfd-600V 1.75 

gelid 
f 

Volts Prise 

1 IÓKV 4.25 
.012 26KV 19.50 
.02 .0b- 20KV 15.90 

.076 7.6KV 3.95 

.08 126KV 15.95 

.1 1600V .59 

.1 200V .49 

.1 2500V 1.20 

.1 3000V 1.75 

.1 7500V 1.95 

.1 7600V 4.25 
6.25 
8.95 

15.95 
1.95 

10.95 
1.25 

Mfol 

-2 

-3 
-3-3 
.76 

4-4 
2.15 
1.75 

15.95 
19.95 6-1 
12.99 
1.02 
1.39 
2.69 

Quote 
.89 
.69 
.45 
.59 
.69 

1.35 
1-95 
2.25 
3.50 

Q IU4.99 
sot. Q 

te -0 

Quote 10 
Quote 10 

.59-.79 12 
.80 12 
.85 14 

1.29 15 
1.65 17 
2.80 24 
3.39 

Volts :Price 
3000V 4.69 
4000V 5.69 
5000V 10.95 
12.600V Quote 
600V 1.25 
600V .59 
4000V 7.95 
150V 
400V .75 
1000V 1.59 
400V 
800v 1.25 
1000V 1.95 
1ó0V 2.79 
2000V1 4.25 
3000V 7.95 
4000V 10.95 
1000V 1.85 
600V 2.40 
330VAC 1.75 
800 1.35 
ß00V 2.49 
1500V 2.89 
400V .89 
600V 1.45 
330 VAC 2.49 
1000V 2.49 
1500V 3.25 
2000V 3.95 
600V 1.45 
800V 1.90 
1000V 2.49 
000V 1.35 
600V 1.75- 

2.15 
660 VAC 4.25 
1000V 3.25 
1600V 4.25 
2000V 4.95 
600V 1.75 
600V 2.50 
1000V 4.55 
6000V Quote 
600V 2.40 
1005V 4.95 
1000V 5.25 
1000V 5.25 
25V .69 
1500V 8.50 

DUAL "AB" POTS 
SHAFT 
5/18' 
1/2' 

OHMS 
20K 

lt 
2 meg 

SHAFT 
7/10' 
1/8 e 

COAX. CONNECTORS 
83-1$ S 45 83-1877 83-lAP .25. FL-1PN 0.39 

.50 

TRANS. MICA CONDS. 
Mfd Wvdc Price Mfd Wvdc Price .00015 5000 1.75 .01 1200 .55 .0002 15KV Quote 
.00025 1200 .35 1..01 15KV Quotel 
.00125 

2550 1.48.0125 
6000 5.50 

.001 8000 3.65 02 600 .27 .002 6000 3.50 
.0024 5000 1.95 .03 600 .49 
.003 6000 5.95 Other types avail - 
.01 600 .40 able. 

MICA CONDENSERS 
5, 6, 8, 10, 15, 25, 30, 34, 39, 50. 70, 75, 100, 
140, 150, 185, 200, 230, 240, 250, 300, 350, 
390. 400, 470, 500, 510, 600, 650, 700, 750. 
1000, 1200, 1250, 1400, 1500, 2000, 2200, 
2400, 3000, 3300, 3700, 3900, 4000, 4700, 
5000, 5100. 6000, 6200, 6500, 7900, 7950. 
7960, 8000, & 9100 mmfd. 

PRICE SCHEDULE 
5 to 750 mmfd 54 

2000 to 5100 mmfd 114 
1000 to 1500 mmfd 74 
6000 to 8000 mmfd 124 

Special Mica Kit -100 @ $3.50 

SILVER MICA CONDENSERS 
7, 24, 25, 33, 50, 60, 75, 95, 100, 120, 150, 
170, 200. 270, 300, 330. 390, 400, 450. 500, 
750. 800, 1000. 1400, 1450. 1700, & 2500 
mmfd. 

PRICE SCHEDULE 
7 to 95 tumid 

1000 to 1700 mmfd 144 
100 to 800 mmfd 94 

2500 mmfd 164 

I Special S.Mica Kit -100 @ $6.50 ( 

CERAMICON CONDS. 
10, 56 & 100 mmfd p .05 
1000 to 5000 mmfd ß 06 
.01 400 V 

MOLDED PAPER CONDS. 
.01400 VType CN 35154 ea. 510.S0per"C" 
01, .05, .06 400V. 44 ea. S 3.50per"C" 
.004,.01,.03 600V. 54 ea. $ 4.5oper"C" 
'1 1000V. 84 ea. $ 7.S0per"C" 
'01 1000V. 154 ea. 513.50per"C" 

7056 12 Lesch 
2791 -B100 -C3 24 GE 
2791 -B100 -G3 24 GE 
9350-B7A 24 Sq D 
8041-H81A 24 CH 
6048-011A-01 24 CH 
6040-H1B-C1 24 CH 
6046-H2B-C2 24 CH 
B-9 Time Delay Guard. 
100-812 118 WL 
9340-975 24 So. D 
Latching Relay 

AIRCRAFT TOG. SWS. 
Aircraft type -20A (5- 24VDC-I0A IS 125VAC-C-H CH/ Gent. Spec. Circuit 8201K4 S -5A SPOT On -Off 
8211K5 B- Mom. On 8208K4 F1 -7A SPST On -Off -Mom. On 8210K5 B -1B SPOT On -On 8200K8 ÁN3022 -1B SPDT Ou.00.On 
I1 h Mounted -Luminous Tip -Bet. Handle - Price -5.22 ea; 520/100; 5170/1000. 
To get 1000 qua. die,. you may combine types. 

OTHER AIRCRAFT TYPES 
Ch/ Circuit Cur. ® 125VAC Price 

8871 K-1 SPOT 15A Pueh bet. - 
Type A2 -On -Mom. Off 5.59 P.T. 8905K-514 SP-4Poe. 35A 4 24VDC On -Off -Mom. 

On -Mom. On .79 L.T. 8005K-528 SPOT 6A B -5A -1H' Bat. .32 L.T. 8905K-722 SPOT l0A OffMom. On .79 L.T. 8911K-624 DPST 15A Pueh Bug -Off -2 
Mom. On .59 P.T. 

8202 K-7 SPOT l0A 2 Gang B -6A .32 L.T. 
10% Die. In auge. of 100 or more per Type. 

TOGGLE SWITCHES 
CH/ Circuit Pelee AH a H Circuit Price 8800K4 DPDT 5.60 8A, 125V DPST 9.42 8824K4 DPDT .75 8A. 125V DPDT .50 

RELAYS & CONTACTORS 
TYPO Volt Ohms Current Action Price 

1027 12 Leech 67 8 DPDT 1.26 1077-BFW 24 Leech 180 )dCont. DPDT 1.50 1220 -DE 24 Leach 65 20 SPOT - 
Double Break 1.25 

1222-13F 24 Leash 180 10 SPOT - 
Double Break 1.20 1227B2A 24 Leach 140 25 SPOT 1.25 

1254M 24 Leach 180 10 2-SPST 
N.O. 1.25 

100 50 SPOT N.O. 3.50 
150 DPDT .95 

3PST N.O. .95 
132 260 SPST N.0. 4.75 
.66 100 SPOT N.O. 2.95 
70 50 DPDT 9.95 
70 60 DPDT 9.95 
49 100 DPDT 11.95 

800 SPDT .95 PT 1.50 
500 

6 4 Pge 8.95 

MICRO SWITCHES 
Number Actuator Circuit Term. Price 

WZR-31 Pin SPST-N.C. Screw .49 
WZR-31-M MC2711 

Plunger SPOT-N.C. Beres. .69 
M-WZ-RS13 Plunger SPOT-N.C. Screw .79 
WZR-31 H03-REI1 SPOT-N.C. Screw 1.95 
WZ-2VOT Plunger SPOT N.O. Serene .89 
WZRQ-41 Plunger SPOT N.C. Screw .89 
YZR-31 T.Actuator-LH SPOT N.O. Sores. .79 
YZ7RDTC Plunger SPOT N.O. Screw .69 
YZ3RDT Plunger SPOT N.O. Screw .69 
YZ-2YST Plunger SPOT N.O. Screw .95 
YP3 Buttes SPOT N.O. Solder .49 
BZRL2 Roller SPDT Solder .95 
BZ3RW2T Roller SPDT Screw 1.05 
M1'-O\V(15A 1225') Leto DPST N.O. Solder 1.05 

Write: ART HANKINS, Owner 

Octal Socket 
Pilot L. Assam. Grn & Blue 
Beachmaster PA Unit 
Prec. WW -1 5400 ohms 
Prec. WW -3 32,888 ohms 
Prec. WW -3 35,888 ohms 

TYPE "AB" POTS 
OH MS Shalt 

so 
88 Ì%4 

8 

150 1/4 S 
800 3/8 S 

1000 S 1/8 
1/8 

1b00 1/4 9 
2000 1/8 LS & 3/8 S 
2500 1/8 9 
3000 1/8 LS 
6000 4 
5000 Ì%8 LB & 3/8 

10000 3/8 & 1 1/7 
10000 5/15 
15000 1/8 S 

OHMS Shaft 
20000 1 1/4 & 1/8 L9 
25000 3/8 & 1/8 S 

40000 1/8 LO 
60000 1/4 & 1/8 S 
50000 1/8.1.11 
100000 1/2 
150000 2 I/8 
200000 1/8 LS 
250000 1/O LS, /16 

300000 1/8 9 
(2 terme.) 

1 Meg. 1/8 8 & 1/0 L9 

CHOKES 
5 Hen 2 amps 14 Hen .13 amps 

2.6 Hen .80 amps 15 Hen .50 amps 
7 Hen .57 amps Thord'n T60650 
R Hen .52 amps Thord'n T19C45 

12 Hen .10 amps Specially Priced 

BATHTUB CONDS. 
Mid Volts Price Mfd Volts Price 
.01-.01 600 5.25 .25 600 .41 
.02-.02 600 .25 .25 1000 .48 
.04-.04 600 .25 .3 400 .15 
.05 600 .20 .5 400 .37 
.05-.05 600 .25 .5 600 .47 

.08-.08 600 .251 .5 1000 .52 

.1 600 .39 2x.5 

.1 1200 

.1-.1 400 

.1-.1 600 
1-.1 1000 

3x.1 600 

.45 1 

.29 1 

.39 1 

.51 2 

.40 2 

1000 .21) 1 

.25 300 .19 S5 e. athtube 0101 

.25 400 30 It 

CHANNEL CONDS. 
Mid Volts Price Mfd Volta Price 
2x.05 800 .30 .4 600 .30 

.1 500 .28 

.1 600 .32 .5 400 .211 

.1 
2x.1 2.20 400 

500 
1.34 .5 500 .43 

2x.1 600 .40 .5-.1 600 .39 
3x.1 400 .40 .5 600 .49 

.25 600 .43 1 500 .58 
2x.25 600 .48 1 800 .63 

200 
300 
400 
600 
400 

100 

.25 

.45 

.59 60 

.91 

.40 

-SUPER SPECIALS- 
Freq. Meter BC 906.. $15.95 
RAK-7 Revr & Pwr. Sup 40.00 
BC -1080 Driver 50.00 
Record Player & Amp 10.00 
Blower, dual 230 V 3.00 
Tunger Rect. (Hvy Duty) . 12.00 
Choke 165 MA, 5H. 160 ohms .89 

.07 

.25 
75.00 

.20 

.12 

.12 

POWER SUPPLY 
#CJP-20ABX for ASB 7/7A/7B equip. 
800 cy. 115V. inp. 2.5/56.5/880/2000V. 
out. Contains 6ACT, 5T4 & 2X2. plus 
oil conds; chokes, resistors, connectors 
& switches. Parts alone, easily re- 
moved worth considerably more. Brand 
new. Individually boxed. Qua. 
discount $6.75 

WANTED 
Condensers of all types in any 
quantity. Also other standard 
components. Top prices. 

MONMOUTH RADIO LABORATORIES 
BOX 159 Long Itrancit 6-5192 OAKHURST, N. J. 

Somebody Somewhere, 

can use the equipment you want to sell ! 

Reach that buyer quickly and economically thru the 

"SEARCHLIGHT SECTION" 
The meeting place of Used Equipment Buyers and Seller.e 
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SEARCHLIGHT SECTION 

LIFE ELECTR 
THE ONLY COMPLETE SOURCE 

OF UHF CONNECTORS. 

UG CONNECTORS 

AN CONNECTORS 

PL -259A PL -259 
50-239 

FROM STOCK 

100 1000 

NO. JAN NO. DESCRIPTION 1-99 TO AND 
999 OVER 

S .40 
83 -IR SO 239 RECEPTACLE S .50 $ .45 

83-ISP PL 259 PLUG .55 .55 .50 

83-168 UG 176/U ADAPTER .15 .12 .11 

83-185 UG 175/U ADAPTER .15 .12 .11 

83-ISPN PL 259A PLUG .65 .60 .55 

83-776 UG 203/U PLUG .65 .60 .55 

83-IRTY RECEPTACLE .75 .65 .65 

83 -IH UG 106/U HOOD .15 .14 .13 

83-IHP HOOD .27 .24 .22 

83-765 UG 177/U HOOD .24 .24 .24 

83-IAC CAP & CHAIN .55 .50 .45 

83 -IBC CAP & CHAIN .35 .31 .30 

83 -IT M 358 T CONNECTOR 1.50 1.40 1.40 

83-IAP M 359 ADAPTER .35 .30 .28 

83-IAP M 359A ADAPTER .80 .75 .70 

83-IJ PL 258 JUNCTION .75 .70 .65 

83 -IF PL 274 FEED THRU 1.25 1.20 1.10 

83-22SP UG 102/U TWIN PLUG .90 .80 .75 

83-22R UG 103/U RECEPTACLE .90 .80 .75 

83-22AP UG 104/U ADAPTER 1.40 1.25 1.10 

83-22J UG 105/U JUNCTION 1.50 1.40 1.40 

83-22T UG 196/U T CONNECTOR 1.65 1.50 1.50 

83-22F PL 275 FEED THRU 2.00 1.80 1.75 

83-2SP PL 295 PLUG 2.25 2.15 2.00 

83-2R SO 265 RECEPTACLE 1.65 1.55 1.50 

Type Price 

UG 9/U S 1.95 
UG 10/U 2.75 
UG 11/U 2.25 
UG 12/U 1.55 
UG 

14%Ú 
2.25 
1.80 

UG 15/U 1.25 
UG 16/U 2.75 
UG 17/U 2.75 
UG 18;U 1.75 
UG 18 A/U 1.75 
UG 18 B/U 1.75 
UG 19/U 2.25 
UG 19 A/U 2.25 
UG 19 B/U 1.95 
UG 20/U 1.95 
UG 20 A/U 1.90 
UG 20 B/U 1.90 
UG 21/U 1.25 

21 A/U 1.95 ÚG 
G 21 B/U 1.45 

UG 21 C/U 1.75 
UG 21 D/U 1.95 
UG 22/U 1.65 
UG 22 A/U 1.60 
UG 22 B/U 1.50 
UG 22 C/U 1.95 
UG 23/U 1.65 
UG 23 A/U 1.95 
UG 23 B/U 1.75 
UG 23 C/U 1.95 
UG 27 A/U 3.75 
UG 27 B/U 3.75 
UG 27C/U 4.50 
UG 28/U 3.95 
UG 28 A/U 3.95 
UG 28 B/U 4.50 
UG 29/U 1.00 
UG 29 A/U 1.90 
UG 29 B/U 1.90 
UG 30/U 2.50 
UG 32/U 19.00 
UG 33/U 19.00 
UG 34 /U 19.00 
UG 35 A/U 19.00 
UG 36/U 19.00 
UG 37/U 19.00 
UG 37 A/U 19.00 
UG 38 A/U 22.00 
UG 39/U 1.75 
UG 40/U 1.95 
UG 45/U 5.00 
UG 46/U 5.00 
UG 49/U 20.00 
UG 50/U 20.00 

Type Price Type Price 

UG 57/U 
UG 57 B/U 
UG 58/U 
UG 58 A/U 
UG 59/U 
UG 59 A/U 
UG 59B/U 
UG 60/U 
UG 60 A/U 
UG 61/U 
UG 61 A/U 
UG 83/U 
UG 85/U 
UG 86/U 
UG 87/U 
UG 88/U 
UG 88 B/U 
UG 89/U 
UG 90/U 
UG 91/U 
UG 91 A/U 
UG 92/U 
UG 92 A/U 
UG 93/U 
UG 93 A/U 
UG 94/U 
UG 94 A/U 
UG 95/U 
UG 95 A/U 
UG 96/U 
UG 96 A/U 
UG 97/U 
UG 97 A/U 
UG 98/U 
UG 98 A/U 
UG 100/1.I 
UG 100 A/U 
UG 101/U 
UG 101 A/U 
UG 107 A/U 
UG 107 B/U 
UG 108/U 
UG 108 A/U 
UG 109/U 
UG 109 A/U 
UG 110/U 
UG 114/U 
UG 115/U 
UG 119 U/P 
CW 123 A/U 
UG 131/U 
UG 146/U 
UG 148 A/U 
UG 149 A/U 
UG 154/U 

S 2.30 CW 155/U S .63 
1.85 UG 155/U 9.50 

.80 UG 156/U 8.50 
1.25 UG 157/U 8.50 
2.45 UG 158/U 47.50 
2.15 CW 159/U 1.95 
2.75 UG 159 A/U 2.20 
2.40 UG 160 A/U 2.20 
2.25 UG 160 B/U 2.50 
2.55 UG 166/U 47.50 
2.40 UG 167/U 5.75 
1.95 UG 167 A/U 5.75 
2.00 UG 173/U .38 
2.80 UG 174; U 20.00 
1.60 UG 180 A/U 10.00 
1.10 UG 181 A/U 10.00 
1.95 UG 182 A/U 10.00 
1.35 UG 185/U 1.35 
1.60 UG 188/U 1.30 
1.95 MX 195/U 1.00 
1.70 UG 197/U 4.95 
1.80 UG 201/U 2.75 
2.25 UG 202/U 3.95 
1.95 UG 204 A/U 3.50 
2.25 UG 206/U 2.00 
2.25 UG 207/U 25.00 
1.60 UG 208/U 22. 0 
1.95 UG 212 A/U 3.50 
2.00 UG 213 A/U 4.10 
2.10 UG 215/U 5.50 
1.95 UG 216/U 14.00 
4.25 UG 217/U 7.50 
3.95 UG 218/U 10.00 
2.50 UG 219/U 7.50 
2.70 UG 220/U 10.00 
2.95 UG 222/U 43.75 
3.75 UG 223/U 6.50 
4.45 UG 224/U 1.20 
4.55 UG 231/U 2.70 

18.50 4.50 UG 233/U 
4.50 UG 234/U 18.50 
2.90 UG 235/U 35.50 
3.25 UG 236/U 12.00 
2.30 UG 237/U 25.00 
2.90 UG 241/U 3.45 

15.00 UG 242/U 3.95 
2.15 UG 243/U 4.50 
2.25 UG 244/U 4.00 
7.50 UG 245/U 2.50 

.55 UG 246/U 3.10 
10.00 UG 249/U 18.50 
2.95 UG 250/U 18.50 
7.85 UG 251/U 18.50 
5.25 UG 252/U 7.50 
9.50 UG 253/U 5.50 

Type Price Type Price 

UG 254 A/U S 3.50 UG 496/U S 3.50 
UG 455/U 2.85 UG 499/U 1.50 
UG 256/U 15.50 UG 503/U 50.00 
UG 257/U 15.50 MX 504 .45 
UG 459/U 6.50 UG 505 /U 50.0050.00 

UG 260/U 1.20 UG 506;'U 
UG 260 A/U 1.40 UG 507/U 50.00 
UG 261/U 1.20 UG 526/U 3.75 
UG 262/U 1.20 UG 530/U 4.50 
UG 266/U 4.50 UG 531 'U 5.15 
UG 269/U 3.75 UG 532-U 6.95 
UG 270/U 10.00 UG 533/U 10.00 
UG 271/U 10.00 UG 535/U 4.95 
UG º74/U 25.00 UG 536/U 2.45 
UG 273/U 2.55 UG 541/U 3.95 
UG 274/U 3.95 MX 554/U 2.25 
UG 275/U 7.50 UG 557/U 5.50 
UG 476/U 7.50 MX 564/U .55 
UG 279/U 3.95 UG 564/U 3.95 
UG 286/U 4.95 UG 565/U 3.95 
UG 487/U 7.75 UG 566/U 7.95 
UG 290/U 1.20 UG 567/U 6.95 
UG 291/U 1.25 UG 568'U 4.95 
UG 294/U 2.20 UG 569/U 2.95 
UG 299/U 7.75 UG 570/U 2.95 
UG 306iU 2.95 UG 571 /U 6.95 
UG 309/U 3.75 UG 572/U 5.95 
UG 332/U 3.50 UG 573/U 7.25 
UG 333/U 5.50 UG 602/U 3.00 
UG 334/U 6.50 UG 603/U 3.00 
UG 335; U 3.75 UG 645 /U 1.70 
UG 347/U 2.50 UG 627/U 7.25 
UG 348/U 1.50 UG 628/U 7.25 
UG 349/U 3.50 UG 634/U 4.95 
UG 352,U 7.50 MX 913/U .65 
UG 352A/U 9.00 UG 931 /U 3.00 
MT 412 .95 UG 932 /U 3.00 
UG 414/U 
UG 419/U 
UG 441 ; U 
UG 422/U 

2.95 
1.95 
3.25 
3.25 

Miniature 
Connector 

UG 423; U 
UG 447/U 
UG 478/U 
UG 479/U 
UG 482/U 
UG 483i U 
UG 484/U 
UG 486/U 
UG 487.'U 
UG 491 /U 
UG 492 /U 
UG 493; U 
UG 494/U 
UG 495,U 

5.80 
1.50 

50.00 
33.80 
33.80 
4.65 
5.80 
2.30 
6.50 
2.25 
5.00 
7.25 
4.75 
7.50 

MC 10 
MC 20 
MC 30 
MC 40 
MC 50 
MC 60 
MC 70 
MC 80 
MC 100 
MC 110 
MC 120 
MC 150 
MC 250 

.36 
.46 
.82 
.86 
.36 
.46 
.82 
.86 

1.20 
1.12 
.36 
.75 

1.50 

SEND FOR OUR COMPLETE AN CONNECTOR CATALOG #AN -9 

LIFE ELECTRONIC SALES 
345 BROADWAY NEW YORK 13, N.Y. 

Dlgby 9-4154 
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SEARCHLIGHT SECTION 

QUARTZ C RYSTA LS 
NEW LISTING 

Made from the finest Brazilian Quartz. Will provide o high degree of activity and frequency stability. All tested and marked by the manufacturer to a very close tolerance. In the frequencies outlined below the crystals itemized under the heading "From & To" are mostly in progressive frequencies between the limits shown (as for example: "From 3300 to 3377," are as follows: 3300KC, 3301 KC, 3302KC-, 3377KC.) are of limited quantities in each frequency. Those listed singly are in quantities of 50 or more. 

FROM 
1915 
2030 
2320 

1320 
2420 
2604 

05 
20 

2940 
3110 
3215 
3652 
3729 
3803 
4014 
4104 
4244 
4300 
430y 
4400 
4600 
4735 
4900 
4913 
5004 
5100 
5200 
5300 
5320 
5630 
5633 3 
5655 5 
5677 7 
5700 
5706 6 
5900 
8900 
6000 n 

FT243 

Prong centers 1/2", Prong dia. 3/32" 

Price $1.15 ea. (25 for $25.00) 
TO 

1995 
2065 
2155 

2390 
2490 

3689 
3799 
3823 
4100 
4150 
4290 

4397 
4480 
4690 
4799 
4898 
4941 
5092 
5195 
5296 

5397.5 

5775 
5892 
5975 
6075 

FROM 
6100 
6200 
6250 
6275 
6206 
6300 
6400 
6500 
6506.6 
6700 
6800 
6815 
6830 
6900 
6978 75 
7228 
7325 
7458 75 
7425 
7500 
7606 
7625 
7650 
7675 
7700 
7725 
7728 8 
7750 
7751 25 
7773 75 
7775 
7716 
7800 
7825 
7850 
7875 
7900 
7925 
7950 
7925 
7906 
8000 

TO 
6173.3 

6292 
6375 
6498 

6675 
6775 
6075 

6976 

7281 
7375 

7475 
7597 

7673.3 

784 

7968 

FROM 
8025 
8050 
8075 
8100 
8200 
8300 
8385 
8400 
8500 
8600 
8786 25 
8808 75 
8876 25 
8921 25 
9135 0 
92U 
9342 
9405 
9500 
9516 
9608 
10075 
12608 
12700 
12800 
12902 
13004 
13010 
13100 
13213 
13302 
13400 
13500 
13636 
13702 
13837 
13903 
14038 
14110 
14201 

TO 

8175 
8275 
8375 

8475 
8575 
8650 

9284 
9399 
9499 

9589 
9668 

12698 
12783 
12890 
12998 
13009 
13099 
13196 
13299 
13361 
13496 
13554 
13684 
13799 
13897 
13996 
14092 
14198 
14391 

2853 
3988 
4188 
4285 
4300 
4640 
4788 
5020 
5100 
5120 
5200 
5250 
5300 
5410 
5470 
5500 
5648 
5740 
5810 
5891 
5910 
5923 
6011 
6130 
6203 
6270 
6300 
6370 
6400 
6490 
6500 
6600 
6744 
6815 
6905 
7270 
7330 
7440 
7460 
7600 
7560 
7600 
7620 
7625 

CR 1A/AR or FT241 
Prong spacing 1/2", Prong dia 1/3" 

Price 794 ea. 12 for $9.00 
FROM TO FROM TO 

(Fr 
I00000 n MC) 

199 (Frin 
I(C) 

149 

7650 
7738 
7740 
7750 

4374 7760 
7770 
7775 

5090 7778 
7780 

5180 7790 
5295 7800 

7810 
5396 7825 

7030 
7850 
7851 7880 
7900 

5780 7910 
7925 
7930 
7940 

5960 7950 
6080 7970 
6195 7975 
6275 7990 

8000 
6375 8001 

8002 
6499 8008 8010 

8007 
6590 8012 
6685 8010 0092 

8205 0298 
6877 8308 
6980 8300 8370 

8407 
8412 
8405 8490 
8506 8561 
8645 
8630 8660 
8985 
11677 

XL5 Dual 
3 prongs 11" X 
1 19/32" prong 

dia. 

Price $1.95 ea. 

2520 a 2698 
2731 a 2891 
2436 a 2276 
3128 a 3153 
2605 a 3153 

XL5 Single 
3 prongs 1/2" X 
1 19/32" prong 

dia. 

Price $1.35 ea. 

TO 
2200 
FROM 

2210 
2300 2384 
2410 2450 
2561 
2600 2698 
2704 2787 
2802 2891 
2916 
3117 3171 
3154 
3325 3371 
3439 
3857 

EDLIE ELECTRONICS, Inc. 

FT241A 
SPECIAL TYPE WE. 

Prong spacing 1" CTS. 
Prong Size 3/32" dia. 

These are in successive steps of .1 

MC variation from 20.0 MC to 
38MC. 

Suitable for low frequency purposes 
(1/72 of Stated Values) 

Price $1.15 ea. 

UNASSEMBLED CRYSTALS 
consists of quartz crystal plates 
made for FT243 holders. Furnished 
complete with holders, electrodes, 
springs and all hardware. 

Price .29 ea. 
Crystal plates available in the fol- 

lowing frequencies: - 
7533 7750 7873 0475 
7541 
7550 7775 

7950 
8275 

8753 

7640 
7650 

7800 
7825 

8325 
8450 

7700 7850 

154 Greenwich Street, 
New York, N. Y. 

Telephone Dlgby 9-3143 

"NEW" TRANSMITTER -RECEIVER AN/FRC-1 

An extremely versatile transmitter -receiv- 
er with a very desirable frequency range 
from 1.5 me to 12.5 me (200-24 meters) 
Ideal for Airport Traffic Control. 

Power Output 150-250 watts 
Transmission... .....Phone, CW, MCW 
Power Input 90-120, 200-230v 50/60 

COMPONENTS 
1. TRANSMITTER 
2. RECEIVER 
3. MODULATOR 
4. POWER SUPPLY 

5. DELUXE CABINET 
6. REMOTE CONTROL 
7. CABLES 
8. KEY AND MICROPHONE 

Export Packed for Immediate Shipment. 
Write for Specs. and Price. 

Dealers in Electronic and Radar Supplies 

FRENCH -VAN BREEMS, INC. 
375 Fairfield Avenue Tel. 48-9231 Stamford, Connecticut 

WHOLESALE ONLY 
ELECTRONIC COMPONENTS 
AIRCRART EQUIPMENT 
HYDRAULICS 
RADIO 8 ELECTRONIC SURPLUS 

13933-9 Brush St. Detroit 3, Mich 
Pia nn l ()unbend 9.544 

GLASS TUBING 
PYREX - NONEX - URANIUM 

BULBS 8 CYLINDERS 
WRITE FOR 7 REE MONTHLY LIST 

HOUDE SUPPLY COMPANY 
PHONE KEYPORT 7-1286 

v1. R. S1 Bo+ ö6X Keyport, N. J. 

BRIDGES 
Leeds and Northrup -Test set #5430-A 
for both Varley and Murray loop. Used 
but in excellent working condition. 
Price $92 50 each 

SYNCHRONOUS MOTORS 
G.E. Type 5H 110 V. 60 cycle 1 PH 1/40 
HP 1800 RPM, double end shaft, com- 
pletely overhauled Price $35.00 
Other Synchronous Motors in stock. Send 
us your inquiries. 

THREE SPEED MOTORS 
3600-5000-10,003 RPM No Load. Gov- 
ernor controlled. i'.4ade by EMC 115 Volt 
.8 amp. AC and DC. Overall size 6" x 
324, shaft 1/4x13/4 long Price $7.50 

GRAIN OF WHEAT BULBS 
Miniature Lamp T11,á, 3 volt, .19 amp. 
Airplane Indicator Amb. Ctd..Price 10 
for $1.00 103 for $8.50 

DRIERITE 
The Versatile Indicating Desicant size #8 
mesh in 6 oz. bott'es, 24 bottles to a 
case. In case lots $4.80 per case. Mini- 
mum order 6 bottles for $1.50 

SEND FOR FREE BULLETIN 
Digby 9-2188-9 

A. COTTONE & COMPANY 
340 Canal St. New York 13, N. Y. 

ALL PRICES F.O.B. N. Y. CITY 

TOP BRAND - NEW 
3AP1A....6.75 

WAY BELOW MANUFACTURER'S COST 

TUBES & SURPLUS Z SOLO 
Send for Your FREE LIST - Ani _:r6 Suys 

MARK electronics Box 
New I York a72.a1N. Y. 

Phone: TYrene 3-51,11 
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SEARCHLIGHT SECTION 

WIIEE-CABLE 
CORDAGE 

CO -122 3 conductor each #22 AWG neoprene 
jacket 550' lengths 

CO -127 single #14 AWG braided and tinned 
copper braid shield 

MULTI -CONDUCTOR 
2 conductor AWG 12 7 conductor AWG 16 
7 conductor AWG 14 19 conductor AWG 16 

14 conductor AWG 18 6 conductor AWG 20 
11 conductor shielded 10 conductor AWG 16 

AWG 20 22 conductor AWG 16 
2 conductor AWG 18 

2 conductor shielded AWG 10 

ARMOUR 
DRIA-23 DHFA-100 FRIA -4 

SINGLE CONDUCTOR AWG 10 
shielded cable with terminal lug each end 

100' and 150' lengths 
WIRE 

AWG 18 copperweld 
AWG 29 tinned copper 
Resistance wire AWG 32 
AWG 22 with nylon core plastic insulation 

LINEAR WIRE WOUND 
POTENTIOMETERS 

10 Ohm 25 Watt 5.90 15000 Ohm 25 Watt $1.70 
15 25 .95 20000 25 2.00 
20 25 .95 6 50 1.60 
25 25 .95 150 /switch 50 2.15 
50 25 .95 200 w/switch 50 2.15 
100 25 .95 101100 50 2.95 
200 25 1.20 15 75 2.95 
350 25 1.20 5 Meg I' shaft AB "J" 1.45 
500 25 1.20 200.000 1/8 SD AB "J" 1.49 
1000 25 1.38 200 1/8 SD AB "J" 1.40 

SPECIALS 
80-86 Crystal in Holder $2.50 
Balloon with Hydrogen Generator $2.50 
300 Feet Aerial Wire $2.00 
Box Kite 17" x 17" x 36" $2.25 

SWITCHES - BATHTUB - OIL 

TUBES 
MICROWAVE TEST EQUIPMENT 

10 CM echo box CABV 14ABA-1 of OBU-3, 
frequency range 2890 MC - 3170 MCS. 
Direct reading micrometer head. Ring 
prediction scale plus 9% to minus 9% 
Type "N" input. Resonance indicator 
meter. With accessories, spares -and IO 
CM directional coupler. Brand New 

TUBES 
2C34 $0.55 803 $3.75 CEQ-72... $1.15 
2X2/879... .60 826 .95 CE -70.... 4.25 
31324 5.00 864 .40 CRP -72... 1.15 
3024 1.75 931A 4.45 E1148 .35 
7C4/1203Á .75 955 .40 RY-615... .20 
10Y .45 957 .40 RKR-72... 1.15 
155 .70 CK1005... .SO RK -73.... .60 
SO Spacial .45 CK1007... .90 5BP4..... 4.95 
39/44 .30 1626 .40 5FP7 1.95 
45 Special. .35 1629 .35 1J6G .70 
WE 203A.. 8.00 2051 1.15 I R3GT.... .89 
316Á .65 7193 .50 3A4 .65 
WL -531... 5.50 8011 1.50 5U4G .57 
7l3Á .95 9006 .40 6K6GT... .65 
BOIA .40 C5B 8.50 12A6 .65 

HI VOLTAGE FILTER CHOKES 
.4 HY 4.5 Amp DC 3 ohms 1230 RISS to 

ground. New. 
25 HY 4 Amp .5 ohm 20,000 Test. New. 

1 HY 3.2 Amp DC 3.5 ohm GE69G459. 
New, 

1.7-3 HY 2 Amp DC 34,000 VDC GE Y346A. 
New. 

NAVY ENTERING TYPE INSULATOR 
Porcelain flanged bowl with brass rod, fit- 
tings and aluminum shield. Dimensions 
4%" high, 6-5/16" OD at base. Brand new 
$4.50 

10 CM ROTATING ANTENNA 
24" Parabola in turret 360° span at 12 RPM 
DC, motor control and reversing switch New 

PARTS 
TIME DELAY SWITCHES 

1 Minute 115 VAC 60 cycle Enc. in Water- 
proof Metal Case New $5,25 

3 Micro Switches Contact at 40-41-42 Second 
Time Delay 110 VAC Motor New $4.50 

Thermo Switch 50' to 300° F 115 VAC ®6A 
230 VAC @5A 

Breaks Contact with Increase in Tempera- 
ture New $1,35 

CONTACTORS 
DPST 115 VAC 60 cycle 15 Amp De -Ion Line 

Starter Westinghouse $6.95 
DPST 115 VAC "AB" #700 $5.95 

RELAYS 
12 VDC DPST Allied Control Box 32. -31.25 
24 VDC DPDT Allied Control BJ6D38.. $1.45 
24 VDC 3PDT 8 Amp 
110 VAC DPST 1 Amp Contacts Struthers6 

Dunn CKA 1970 
115 VAC DPST Struthers Dunn CRA 2997 $3.85 
220 VDC DPDT Struthers Dunn CK 2122 34.50 
230 V 50 cycle DP3I'9 G.E. 12HGAI1A2 54.00 

ROLLER INDUCTANCE COIL 0-15 
MH WITH VERNIER ADJUSTMENT 

Coil is wound on ceramic form Ws" long. 
Right angle drive gear with fie" shaft. 
Three position switch for vernier operation 

New -Meissner -C-625 
METERS 

Portable 0-25 Amps AC Weston #433 Brand 
New $37.50 
Switch Board Panel 0-100 Amps DC Weston 

#269 with 100 Amp Shunt Brand New 
$24.95 

EQUIPMENT 
Walkie-Talkies 2.3-4.6 MC 
MN -26Y Bendix Compass Receiver 
BC -733 Glide Path Receiver 
DAB -3 -Direction Finder 
RDF Receiver Equipment 200-550 EC Fixed 

Tuned 
FILLED MICA CONDENSERS POTENTIOMETERS. SEND FOR CATALOG 

COMET ELECTRONIC SALES CO. 
22 Washington St. Tel. BEacon 2-7863 Brighton 35, Mass. 

TERMS: Minimum order $5.00 - Mall 
orders promptly tilled -All preSO F.0 B. 
Boston, Mass. Send M.O. Of cheek. 
Shipping charges sent C.O.D. 25% de- 
posit required with all C.O.D. Orden. 

i 

MOVED 
TO A BIGGER & BETTER 

WAREHOUSE 
PILED HIGH WITH 

HARD -TO -FIND 
PARTS & EQUIPT. 

Just a partial list of our 
present stock: 

BC -348 BC -342 ART -13 
ARC -3 APN-9 LM 
BC -221 BC -611 
VARIOUS TEST EQUIPMENT 

NEW EXPORT DIVISION 
FOR ALL FOREIGN ORDERS 

Prompt attention to all 
inquiries -all languages! 

Attn: Schools, Labs, Hams! 

WE PAY MORE 
FOR RADIO PARTS & EQUIPMENT 
Cash in on your surplus equipment - 
or we'll trade for something you really 
need. Write today! 

NEW ADDRESS: 

CANDEE-AIRCO 
Dept. E-5 

4109 BURBANK BLVD. 
BURBANK, CALIFORNIA 

CHarleston 0-1486 ROckwell 9-1070 

NEW -GUARANTEED METERS 
R.F. AMMETERS 

1.5 GENERAL ELECTRIC DW-52, 234" rd 
metal case, black scale @ $3.50 

2 WESTINGHOUSE RT -35, 3" square M 6.95 
2.5 WESTINGHOUSE NT -35, 3W round, 

S.C. type IS -111, Stock # 3F311 @ 7.50 
3 WESTON 425, 334" rd. with external 

couple and leads @ 9.50 
4 GENERAL ELECTRIC DW-52, 234" 

rd. @ 4.95 
6 GENERAL ELECTRIC DW-44, 234' rd.. 

black scale, S.C. type IS -182, Stock 
# 3F382 @ 5.50 

10 WESTON 425. 3sf." rd @ 10.50 

D.C. AMMETERS 
0-1 WESTINGHOUSE NX-35, 31/2" rd. 

AWS type MR34WOO1DCAA @ 
0-3 SIMPSON 25. 3/" rd. @ 
0-10 SIMPSON 25, 334" rd. @ 
0-15 SIMPSON 25, 31/2" rd. @ 
0.25 SIMPSON 25, 334" rd. @ 
0-30 GENERAL ELECTRIC DW-51, 234" rd. 

metal case @ 

$6.00 
8.70 
8.70 
8.70 
8.70 

4.50 
D.C. VOLTMETERS 

0-3 SIMPSON 25, 31/2" rd. M $8.85 
0-15 SIMPSON 25, 334" rd. @ 8.85 
0-15 GRUEN, 234" rd. @ 4.50 
0-30 WESTON 301, 31/2" rd @ 9.50 
0-50 WESTINGHOUSE NX-35, 334" rd @ 6.95 
0-75 GENERAL 1 T,FCTRIC DO -41. 3%"rd. 

5.50 
0-150 HOYT 17-L, 3/" rd. metal case @ 4.50 
0-300 SIMPSON 25, 334" rd @ 8.85 

D.C. MILLIAMMETERS 
0-1 DEJUR 310, 31" rd. 4 KV scale @ $4.95 
5-0-5 WESTERN ELECTRIC, 334" rd., con- 

centric style @ $4.00 
0-15 SIMPSON 24 334" rd., AWS type 

1ÍR35\\'015DC31.1 i' 6.00 

A.C. AMMETERS 
100 ISAAC, WESTON 476, 334' rd i $77s.50 

5 AMP, SIMPSON 55. 3rh"r rrd 5 1.10 
10 AMP, BURLINGTON 142, 4" surf. 

mtd. 4.95 
50 AMP, SIMPSON 55, 3%" rd 0 9.30 

150 AMP. WESTINGHOUSE NA -35, Sli°' rd.. 
5 amp mvt., use with external Cement 
Transformer @ 6.00 

CURRENT TRANSFORMER, 150/5, for 
above Cd 7,50 

A.C. VOLTMETERS 
3 SIMPSON 55, 31/2" rd. ® $8.18 

10 SIMPSON 55, 31/2" rd. @ 8.10 
15 WESTINGHOUSE NA -35. 31í6' rd. 

AWS type M1135WOI5ACV V 8.50 
50 SIMPSON 55, 334" rd. 8.10 

150 SIMPSON 55, 334" rd. 9.60 
300 SIMPSON 55, 334" rd. 0 9.60 
300 TRIPLETT 232C. 254" rd. metal <0 6.00 
500 SIMPSON 55, 334" rd., with external 

resistor 6ñ 13.50 

D.C. MICROAMMETERS 
0-50 SIMPSON 25, 31/2" r,l. @ $11.85 
0-50 SIMPSON 20. 4" . 434" 0 13.05 
0-100 SIMPSON 25, 3W' rd C,4 11.25 
0-100 WESTON 643, 4%' rd. surf mid. 

case a 21.00 

SPECIAL METERS 
RUNNING TIME METER. totals to 9.990.9 boars 

and repeats, R. W. Cramer type RT -211, 3%" 
round flush bakelite case, 115 volt, 00 

VOLTAGE RELAY. 140 volts, 200 MADC al max. 
Roller Smith type CMR-2. adjustable from minus 
20 to plus 20% of rated voltage. complete with 
external relater lros i4 S7 r0 

FREQUENCY METER, 35 to 02 cycle. Electrodgnam- 

This only a partial list- 
ing, We also stock a wide 
variety of shunts, trans- 
formers and multipliers. 
338 Canal Street 

MARITIME SWITCHBOARD 
INSTRUMENTS -ACCESSORIES 

WOrth 4-8217 
New 

All items are new in 
original centon, aa/ are 
fully guaranteed. All 
prices are net. S.O.B. 
New York 

N York 13, New York 

TUBE REBUILDING 
Large Transmitting and Power types 

Economical Guaranteed 
FREELAND PRODUCTS CO. 
700 DRYADES ST., N. O., LA. 

SHEET METAL MACHINERY 
NEW 4 USED 

Bo: Brakes, Press 
Punches, Rolls, Spot 

Whitney 

B.D. BROOKS, 
Boston, Mass. 

-COMPLETE LINE OF 

Brakes, Notchers, Shears, 
Welders - Di -Acro, Peste, 

Equipment, etc. 

INC. 310 Atlantic Are. 
Tel. HAncock 6-5200 
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SEARCHLIGHT SECTION 

REMEMBER WHEN 
The time when you scoured the country and looked into 
every cranny for a TS -125, and still couldn't find one? 
Weston Laboratories are pleased to make available 
newly manufactured TS -125 Power Meters made to the 
original Government specifications. This prec'sion in- 
strument provides for immediate visual measurement of 
"S" band power, either modulated or pulsed, ranging 
from 0-2MW to more than four watts, contains a tempera- 
ture compensated thermistor in a 1/4 wave matching stub. 

Besides this unit we are presently making the TS -117. 
the TSX-4SE, TAA-16EA, TS -89, TS-102A/AP, TS -189, 

SG -8U, TS -268, AN-UPM-13, etc. Other equipment avail- 
able from Weston Laboratories is partially listed below: 

c TS-1ARR TS-51/AP 
TS-3/1/AP TS-52/AP 
TS -8A AI TS-63/AP 
TS-10A/APN-1 TS-76/APM-3 
TS -11 -'AP TS-37'AP 
*T5-12 TS-89/AP 
*TS -13 Ti-95/rP5-1 
T5-14 TS-93/AP 
TS-158/AP TS-100/AP 
TS-16/APN TS-101/AP 
TS -18 TS-102/AP 

S-19 TS-103/AP 
TS-23/AP TS-110'AP 
TS-25'rSM TS-111'CP 
TS-27/TSM *TS-117/GP 
TS-324/TRC-1 TS -116/4P 
TS-33/AP *TS-125/AP 
TS -345P TS -127/U 
TS -345'A TS-131/AP 
TS-35/AP TS-142/APG 
TS-36/AP TS-143/CPM-1 
TS-24/APM-3 TS-144/TRC-6 
TS-45/AP TS -144 
TS-47/APR *TS-147/UP 
TS -48 *TS-148/UP 
TS-Sl/APG-4 ' TS -153 
TS-55/AP TS -153(*) 
TS -60/U TS-170/APN-5 

'Of new manufacture. 

TS-173/UR 
TS -174/U 
TS -175/U 
TS -134 'AP 
T, -139/U 
TS-192/CPM-4 
TS-194/CPM-4 
T5-197/CPM-3 
T5-196.'CPM-3 
TS-203/AP 
TS-201/AP 
TS-295/AP 

TS-311/FSM-1 
TS -323 
TS -324/U 
TS -326 
TS -338 
TS -3594/U 
TS -363/U 
TS -375 
TS -377/U 
TS -389.'U 
TS -421/U 
TS -437 

1-147 
1-153A 
1-167A 
1-177 
1-178 
1-1954 
1-196A 
1-203/A 
1-212 
1-222/A 
1-2235 

, 1-225 

BC -1201/A 
BC -1203 
BC -1236!A 
BC -1255'A 
BC -1.237/A 
BC -1277 
BE -57 
L4) 
LAF 
LAG 
1...M.(*,T 
LU -2 

TS-213/MPM 1-56 1-233 LU -3 
T5-214'UP I-616 IE-21/A LZ 
TS-220'TSM I -83A i IE-36 Ot4-2 
T5 -223A 1-95/A IF -12/C 01 V 
TS -233,-2 1-98/A IS -135 P3E 
TS -239A 1-106/A IS -189 SG/SU 
TS -251 .I 1-114 AN-PNS-1 T44-1SEA 
TS -233 1-115 BC -221(*) TSS-4SE 
TS -238 1-122 BC -376 TSX-;SE 
TS-2704/UP 1-122-B BC -4;8 TSX-4SE 
TS-231/TRC-7 1-126 BC -439 TTS-48R 
TS -235 /GP I -130A BC -838 TTX-lORH 
TS -234/U 1-1343 BC -9 TUN-9HU 
TS -297/U 1-137A BC -949/A UPM-13 
TS -301/U 1-139A BC -1060/A 
TS-303A/G 1-145 BC-lOS6/A 

Before selling your idle test equipment, please get our offer 

Cable: WESLAB Tel: Boston: WE 5-4500 

FOR SALE 

PLATE TRANSFORMERS 
Several hundred new 10 K.W. Amertran 
oil cooled plate transformers 115 v. 60 cy., 
1 phase primary, 17,600 volts, .5 amp sec- 
ondary. Can be furnished center tapped 
or two wire 8800 volts, 1.0 amps. Priced 
$75.00 each f.o.b. Los Angeles. Special 
Quantity discounts available. 
Special Note: These transformers can be 
seriesed for 220 v. S.P. 2 or 3 wire @ 20 
KW with 8800-0-8800 v. sec. or 220 3 ph. 
@ 60 KW with same sec. voltage output as 
polarity is additive. 

SCR 545-A Radar 
New RA -38 15 KV Power Supplies and 
components 

Including 5 v. 10 a. 35 KV test filament 
transformers. $15.00 ea. and 100 amp, 115 
v. transtats $140.00 ea. 

E PCO 
1 527 E. 7th St., Los Angeles, 21, Calif. 

WESTINGHOUSE 

HIPERSIL CORES 
Strip Build Window Window 

Quantity Gauge Width Up Width Height 
11,365 .003 11/8 '/2 7/16 3 

3,741 .003 7/8 3/6 7/16 3 

Available for immediate delivery 

RAYTHEON MFG. CO. 
Surplus Sales Dept. Waltham, Mass. 

Tel. Waltham 5-5860-Ext. 2 

WE BUY AND SELL 
GOVERNMENT SURPLUS 
electronic components, units, wire, etc. 

Your Inquiries Invited 
LAPIROW BROS. 

1649 Hotf ner St. Cincinnati 23, Ohio 
Kirby 1285 

A-58 
APA-6 
APA-11 
AN/UPM-1 
APA-23 
BC -1016 
BC -1236 
Microvolter 

BC -391 -TI 
BC -906 
BC -221 
BC -438 
1-95 
1-83 
1-148 

NAVIGATION 
EQUIPMENT 

AN/APN-4 
AN/APN-9 
SCR -718-A, B, C 

AN/ARN-7 
PILS System 

(ARN-5, RC -103) 
AN/APN-1 
SCR -269 

RACKS 
MT-14A/APN-1 
MT-283/ART-13 
MT-284/ART-13 
MT-163/ART-13 
MT-164/ART-13 
MT -161 /ART -13 
FT-446/APN-4 
FT-447/APN-4 

NOW IN STOCK ! 

Write for Complete Information 

RECEIVERS MG SETS 
APR -1 BC -314 MG -153 PE -218 
APR -4 BC -348 MG -149F PE -115 

APR -5 RA -10 MG SET CONVERTED 
ARR-5 MN -26 

DC to AC, 230 V. DC 
input 7.5A 110 V. AC, 

BC -312 BC -342 6A, 60 -cycle output 

25 KW DIESEL PLANT 
3 -phase, 110 v., 60 cy. with spares 

COMMUNICATIONS EQUIPMENT 
ARC -1 34 Meg. FM BC -721A 
ARC -3 Set 6 V. Handie 
ARC -4 25 Watt FM Talkie 
ARC -5 SET 30-40 CU-92/APN 
SCR -274N Megs. 6V. ART -13 LFO 
SCR -522 AM BC -640 Relay K-104 
ID-6B/APN-4 BC -610 ART -13 
T-47/ART-13 AN/TRC-1 Keying 
F or 0-16/ART-13 Relay K-102 
T-47A/ART-13 CU-25/ART-13 IS -21 Vacuum 
TCS SA-22/ART-13 Switch for 
GO -9 RTA-1B ART -13 
SCR -509 DY -17 Hi- 
BC-684FM TA2J-24 Altitude 
BC-924FM TBS-4,5 Switch 

SPECIAL VALUES! 
Hayden Timing Motor1,'t RPM, 

New $1.49 
RC -348Q Antenna Cans 6.00 
BC -348 K, L or H 3rd I.F. Can. 3.75 
RELAY ADVANCE 974B DPDT 

10 amp. contact with auxiliary 
contact SPDT 2 amps Coil 
250 Ohms, 26.5V DC, new .79 

Available! 1100 miniature relays, 
C. P. Clare, A-22196, 120 
ohms. SPDT and 2 sets SPST 50C ea. 

TEST EQUIPMENT 
1-210 Espey 105 TS -56 
1-224 Tube Tester TS -67 
1-130 Aircraft TS -69 
1-203 Ther- TS -143 
1-106 mometer TS -170 
I-155 Tester TS -226 
LM TS -3 TS -323 
LS -1 TS -10 TS -419 
GR -583A TS -11 TN -1, 

output TS -12 2. 3 
e meter TS -13 TN -16 
Ferris 204-1 TS -16 TN -17 

I Microvolter TS -19 TN -I8 
Lavoie TS -45 TN -19 

105SM TS -51 TN -54 

TRAIN ING 
EQUIPMENT 

0-6i APN-T 
IE-52 LORAN 

RADAR 
EQUIPMENT 
APS-2 
APS-4 
APS-6 (Parts) 
APS-15 
APG-13 A 
AN/APN-2 
SCR -729 
SCR -717 and 

Spares 
AN'APS-13 
ABK 

JAMMING 
EQUIPT. 
APT -1 
APO -2 
APT -4 
SCR -596 

EXPORT INQUIRIES INVITED 
We carry an unusually large stock of Airline 
Equipment, Test Equipment, Radar Sets, etc. 
Write for our low prices and complete informa- 
tion. We furnish immediate answers to all 
inquiries. Write today! 

V 

Prompt Replies To All Inquiries 

R 

ELECTRONIC 
INDUSTRIES 

INC. 

2033 West Venice Blvd.-Dept. 
Los Angeles 6, California 
Phone: REpublic 3-1127 

E-15 
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PRI -115 V AC 
60 CY. TRANSFORMERS STANDARD BRANDA ALLNDS NEW 

A 

Type Speeificetiosns Figure 
C 

Mtg. 
_Centers 

1 Vs 'x2,4" 
Weight 

23% lbs. 
H. W. D. 

Stock 
No. 
7934 4, 

Your 
Cost 
$1.95 

20 MA. 400VCT. 6.3V/3M, 6.3/1A 25/i'x3' x234' 

50 MA. PR I. 110V./220V. 
SEC. 600V. CT 6.3V. 3A. A 23á' 23z lbs. 3%'x3' x234' 8006 I 2.00 S 

50 MA 480V. CT 6.3V. CT 2A. 
5.0V. 2A. Electrostatic Shield 

A 2'x234' 23' lbs. 234'x2Wx3' 239 1.80 

60 MA. 6.3 5A. 450V. CT A 2'x2M' 234 lbs. 234a'x234'x3' 60737 1.85 

550V. CT 6.3V. 3A. A 2Wx2,74' 
x 33%' 

23á'x2.74' 

5 lbs. 334'x234'x334' 61433 2.50 
90 MA. 

120 MA. PRI. 110-220V. 
SEC. 550V. CT, 6.3V. 4A. 

A 5 lbs. 4j'x334'x2%' 306836 2.95 

120 MA 750V 
125 4AMA, 

V 2A, 
6.3V. 
800V. CT 5.0V. 3A. 2.5V. 
3A.2.5 V.1.5A. 2.5 V.1.5 A. 

A 27.4" 7 lbs. 434"x3" x3%" /1196 3.85 

A 3'x3' 14 lbs. 53¡'x44'x3%.' 24526 3.95 
200 MA. 

250 MA. 750V. 6.3V. 9A. 5.0V. 3A. A 3,' 11 lbs. 33%'x434'x434' 8396 5.95 

305 MA. 
768V. CT 5.0V. 6A. 6.3V. 
6A. (Matched Pair) Plate & 
Filament 

A 

A 

F 

92) 
3% x4 %' 
(F) 3' 

10 lbs. 
5 lbs. 

5 a'x434'x334' 
334'x3%'x33á' 

3039 
5.75 
(per 
pail) 

3.25 1 

PLATE Sec. 768V/CT 305 MA. 334'x434' 

3" x4" 

10 lbs. 

15 lbs. 

5' x434'x331' 

434'x334'x53á' 

30056 

6141 9.95 STANCOR 
STEPDOWN 

500 WATTS 
220 to 11OV.-50-60 CY 

6.0V. 24 AMPS B 3' x334' 8 lbs. 43%'x33á'x5' 2546 5.95 

Line Trans. 

T. V. Vertical 
Output 

500 Ohm to Voice C 234' 34 lb. 134'x134'x134' 4096 .50 

10-1 Ratio C 2'/e' 1 lb. 2' x23á'x2' 1-116 1.50 

6L6 Output 
20 Watts P.P. 
To: 8 Ohms and 500 Ohms D 334' 2 lbs. 435'x4' x23.4' 36434 1.50 

6V6 Output 34"x%' C 2W" 34 lb. 134'x1Wx1%' 6003 .45 

6V6 Output 20 Watts P.P. D 3 5/16' 2 lbs. 2%'x2345'x4' 198G7 .80 

Auto -Vibrator 50 MA. C 2 7/16' L4 lb. 2' x234Z'x174' 8.415 .85 

Auto -Vibrator 80 MA. 1 
C 234' 2 lbs. 234'x3' x234' 7682 I 1.25 

Auto-Vibrator120 MA. E_ 2%2 lbs. 3-x2%4- xty4' 

56 WARREN ST. WARREN INDUSTRIAL CO. 
N.Y.C.-DI. 9-3164 

133 1.45 

Min. Order $5.00 

D 

F.O.B. 
N.Y.C. 

SEARCH 
RECEIVER -ARD -2 

Frequency range 80 to 3000 Mcs. * Measures RF signals from 80 to 3000 Mcs and 

* pulse rates from 50 to 8000 cycles. 
The ARD -2 can be used as a Direction Finder to 

locate signals, or as a frequency meter. by 

VISUAL and AURAL indicators, provide 
Originally designed and used by USN aircraft. 
Ideally suited for military, laboratory and 
general purpose use. 

Equipment consists of the following: 
Antenna Detector-CMD-66AFH - Has variable 

length antennae, diode detector and silver 
plated tuning stub with calibrated scale. 

. TMPLIF1ER CMD-50ADC-has three stage pulse 

* amplifier, a trigger circuit, a pulse rate counter 
circuit and audio amplifier, visual signal In- 
dicator, rectifier power supply which is opera- 
tive on 115 Volts AC 60 to 2400 cycles current, 
regulated. * Test OSCILLATOR-CMD-60ABG - Has cavity 
frequency of 400 cycles with selection of four 
pulse repetition rates. 

ALL CABLES AND FITTINGS, ACCESSORIES 
AND SHOCK MOUNTED RACK for immediate 

P.' 
installation, plus two Technical Manuals. 

SPARE PARTS -Steel chest includes spares for * components and two extra sets mare tubes. 
Guaranteed NEW * All the above in original export packed cases. 

Wt.: 113 -lbs * Price each $27500 

Other selected equipment for 
Radio Communications in our stocks 

* Communication Devices Co. * 2331 Twelfth Ave. NYC 27, N. Y. 

Cable: Communidev Tel: Ad 4-6174 ************* 

TELEPHONE 

RELAYS 
Large Stock of 

CLARE, TYPES C, D & E 

COOKE, AUTOMATIC -ELECTRIC 
ALL TYPES of COILS and PILE-UPS 

Send Us Your Specs. for Our Quote 

Clare Type G Half Size 
Sensitive Telephone Relays 

Coll Contacts Will Close At Price 
1) 3500 ohms 2A 5 MA 52.50 ea. 
2) 5800 ohms 3A 5 MA 2.50 ea. 
3) 5800 ohms 2B -1C 5 MA 2.50 sa 
4) 4850 ohms 1C 4 MA 2.50 ea 
5) 3600 ohms 1C 6 MA 2.00 ea. 
6: 4850 ohms 1A 5 MA 2.00 ea. 
7) 3300 ohms (None) ACTUATOR 1.50 ea. 

.111 above Relays may be used for continuous duty 
operation on 110V, D.C. 

Other Type G Telephone Relays 
1) 1300 ohms 1A -1C 24 or 48V. 2.50 ea. 
2) 700 ohms 2A -1C 241/. 2.50 sa. 

Legend (A) Normally open set of contacts. 
(B) Normally d set 

of f() Single pole 
cdouble 

throw set 
contacts. 

contacts. 
MA = Milliamps. 

Chase 
Electronic Supply Co. 

222 Fulton St. 
New York 7, N. Y. 

Dlgby 4-3088 
H011is 4-5033 

Somebody -Somewhere, 
needs your idle equipment! Reach that buyer quickly and economically thru the 

"SEARCHLIGHT SECTION" 
The meeting place of Used Equipment Buyers and Sellers 

1 RPM MOTOR 
115 volts. 60 cycle. Mfd. 
by Hayden. Excellent 
for timing devices, mod- 
els, displays, etc. New. 
built packed. 

Stock No. C-338 
Special $2.25 Each 

EN -2 Dynamotor and Spare Parts 
12 volts input, 150 and 3 

volts output. 10 ft. heavy 
duty cable. Complete fil- 
ter and spare parts. 
Brand new. 

Stock No. C-111 
Special $15.50 Euch 

Phase Shift Capacitor 
Western Electric 

#D-150734 
New, original boxes. 

Stock No. C-45 
Special $4.75 Each 

C1B Thyratron, 1 ampere $4.75 each 
Carbon Pile Voltage Regulator, 

24 volts 9.95 each 
Sweep Generator Capacitor 2.75 each 
BD -77 Dynamotor 15.95 each 

Our warehouses contain large quantities 
of Aircraft Instruments, Dynamotors, Ca- 
pacitors, Switches, Relays, Hydraulic 
Parts, Potentiometers, etc. 

SEND FOR A FREE CATALOGUE 
OR CALL AR MORY 4-5857 

INCORPORATED INCORPORATED 

247 BROADWAY PATERSON,N.J. 
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SEARCHLIGHT SECTION 

RELAYS ...WORLD'S 
LARGEST STOCK! 

Your requirements of 
large or small quanti- 
ties of relays can be 
quickly supplied from our huge stock. 

Wide variety of types, all made by 
leading manufacturers. Each relay is 
brand new, inspected and fully guar- 
anteed by Relay Sales. 

VSTANDARD TELEPHONE RELAYS 
VSHORT TELEPHONE RELAYS 
VDUAL TELEPHONE RELAYS VSLOW 
ACTING RELAYS VSEALED RELAYS 

VROTARY RELAYS VMIDGET RELAYS 

VKEYING RELAYS DIFFERENTIAL 
RELAYS PLATE CURRENT RELAYS 

VANTENNA SWITCHING RELAYS 
V"BK" SERIES STEPPERS & RATCHET 

RELAYS VLATCHING & INTERLOCKING 
RELAYS MECHANICAL ACTION RELAYS 

VOLTAGE REGULATORS VOVERLOAD 
& CIRCUIT BREAKERS VREVERSE 
CURRENT RELAYS VAIRCRAFT 
CONTACTORS VMOTOR & CONTROL 
DEVICES TIMERS VSOLENOIDS 

RELAY ASSEMBLIES 

Veto 
RELAY SALES 

CATALOG 

NOW READY 

WRITE FOR YOUR 

COPY TODAY 

833 W. CHICAGO AVE. 

DEPT. 4, CHICAGO 22, ILL 

POWER RHEOSTATS 

r W Ee.i r W Ea. r W Fe. .5 25 1.98 75 25 1.99 500 300 9.49 .5 50 2.81 75 75 3.90 585 150 6.59 .5 150 5.93 80 50 2.53 750 25 2.23 
1 50 2.91 80 500 12.46 750 150 5.46 
2 50 2.81 100 25 1.98 1000 25 2.53 
2 100 4.68 100 50 2.53 1000 50 2.66 2 300 8.42 100 100 4.39 1200 225 7.20 3 100 4.67 125 25 2.23 1200 300 8.40 
3 225 6.58 150 50 2.53 1250 50 2.66 4 225 6.60 175 25 2.23 1250 150 6.10 5 25 1.97 185 25 2.23 1500 25 2.53 
5 50 2.53 200 25 2.23 1500 50 2.66 5 100 4.68 200 100 4.40 1600 50 2.66 6 25 2.23 200 150 5.01 1800 150 6.19 
6 50 2.53 225 50 2.53 2000 25 2.53 6 75 3.90 250 25 2.23 2000 50 2.66 
7 25 1.98 250 50 2.53 2250 150 6.24 7.5 1.. 75 3.95 300 50 2.5.3 2500 50 2.66 8 50 2.53 300 75 3.90 2500 100 4.68 
10 25 2.23 300 100 4.40 2500 150 6.24 
10 50 2.53 300 150 5.04 3000 25 2.66 10 100 4.37 350 25 2.25 3000 100 4.95 12 25 2.23 350 100 4.40 5000 25 2.66 12 50 2.53 370 25 2.23 5000 50 2.90 15 25 1.98 378 150 6.59 7500 50 2.90 15 75 3.90 400 25 2.23 7500 100 5.32 
15 100 4.38 400 75 3.90 10000 50 2.99 20 50 2.53 500 25 2.23 10000 100 5.32 
22 50 2.53 500 50 2.53 10000 100 5.51 
25 
50 

25 
22-.51 

2.23 
1.98 

500 
500 

75 
100 

3.95 
4.50 

15000 25 . 3.25 
20000 150 

50 
8.75 

Specify Type Shaft -Required ,S" or "Knob" 
Special Prices to Quantity Users. 

LARGEST VARIETIES OF NEW 
SURPLUS AT LOWEST PRICES 

OIL CAPACITORS 
LARGE RECTANGULARS 
SMALL RECTANGULARS 
BATHTUBS; TUBULAR 

M NSM ICA TRIA. G-1-2-3-4 
ELECTROLYTIC FP CANS 
AMPHENOL-CANNON 
AN-UG-UHF CONNECTORS 

LORD SHOCK MOUNTS 
BIRTCHER Tube CLAMPS 
JONES PLUGS-CKETS 

RAPRIER STRIPS 

POWER RHEOSTATS 
SWITCHES TOGGLE. ROTARY 

MICRO, PUSH -MOM. 

POTENTIOMETERS J. 
11. 
111. 

OTHER WIPE WOUND POTS 
MOSSMAN 

SW TCEHR 

AIRCRAFT F NOIERS 

RESISTORS GI-M -ISIONLF 

FUSEHOLDERS-MOUNTS 
INSTRUMENT KNOBS 
MANY OTHER ITEMS 

HIGH POWER TRANS. MICA 

G-1 Type i G-2 Type I G-3 Type 1- G-4 Type 
.0001 6kv .0001 Inky 0001 20kv .00025 30k 
00015 5k .00015 inky .00015 20kv .0006 35k 
0002 6k. 0002 Inky .0004 20kv .0025 25k. .0008 6kv .00025 12k. .00045 15kv .003 20k. 
01 4k, onn3 10k, .00017 20ky 0039 20kv 
.032 2k 000375 Inky .0005 20kv .0075 15k 
.04 1k .0004 Sk .00095 5kv .01 121v 
.051 1.5v .0005 Ink .001 20k .03 8k 
.08 1.5k .00057 10k .0011 20kv .056 5kv 
.09 1.Skv .00065 l0kv .00124 15kv 

001 10ky .01 Skv 
.015 3k. 
.25 1.6kv 

C -D Type #56 
.000155 30kv 001 SOkv 
.0001 30k. .03356 2 Sky 
.000533 30kv .007/155v-705/300kc 

hull ratings and prices upon request. 
Specify your needs. 

A. MOGULL CO. 
50 West Broadway N. Y. 7, N. Y. 

Phone: WORTH 4-0865 

Quick ANSWERS 

to your business 

problems .. . 

H UNDREDS of business prob- 
lems can be quickly and 

easily solved through the use of 
the Searchlight Section of this or 
other McGraw-Hill publications. 

The Searchlight Section is classi- 
fied advertising; you can use it 
at small cost, to announce all 
kinds of business wants of inter- 
est to other men in the fields 
served by these publications. It is 

the accepted meeting place of 
men with business needs and the 
men who can fill those needs. 

When you want additional em- 
ployees or a position, want to 
buy or sell used or surplus equip- 
ment, want products to manufac- 
ture, seek new capital or have 
other business wants -advertise 
them in the Searchlight Section 
for quick, profitable results! 

The 
SEARCHLIGHT 
SECTIONS Classified 

Advertising 
OF MCGRAW-HILL 
PUBLICATIONS 

American Machinist 
Aviation Week 
Business Week 
Bus Transporation 
Chemical Engineering 
Chemical Week 
Coal Age 
Construction Methods & Equipment 
Electrical Construction & Maintenance 
Electrical Merchandising 
Electrical World 
Electronics 
Engineering and Mining Journal 
E. & M. J. Metal & Mineral Markets 
Engineering News -Record 
Factory Management and Maintenance 
Fleet Owner 
Food Engineering 
Nucleonics 
Power 
Product Engineering 
Textile World 
Welding Engineering 

Classified Advertising Division 

McGRAW-HILL PUBLISHING CO., Inc. 

330 West 42nd Street 

NEW YORK 36, N. Y. 
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SEARCHLIGHT SECTION 

SAVE ON 
1 

TUBES ( BRAND NEW TUBES 
OA3/VR75.. $1.00 2E25A 4.50 3C33 9.95 C6 /5528... 5.95 204A 49.50 
0B3/VR90. . 1.00 2E26 2.95 3C45 16.95 NS .65 205F 1.69 
0C3/VR105. 1.20 2E30 1.98 DPI 3.95 6A56....... 2.75 217C 4.95 
OD3/V R150. .90 212íA 7.95 
1822 2.25 2122 6.95 

3E29 1.95 
31 P7 

13.95 6BM6 Write 221A 
1.95 6C2í 19.50 RX233A. 3.50 

1823 8.95 2.126 14.95 GPI....... 3.95 6F4...... ... 5.50 250R 8.95 
1824 9.50 2327 14.95 1127 3.95 634 6.95 250TH 20.00 
1826 2.25 2331 27.50 4-125A 25.00 6114 4.50 2716..... 3.25 
1627.,..... 12.95 2.132 27.50 4024 6.95 65N7WGT.. 1.98 279A Write 
1832 3.10 2lí3 27.50 4C27/CV92.. 17.50 7023. ...... 59.50 304TH 8.95 
1B37 14.95 2134 27.50 4C28 25.00 í20P7 16.95 3047E 8.95 
1638 24.50 2.136 110.00 4C35 24.50 í2G27 25.00 307A/RK75.. 4.25 
1041 47.50 2137 12.70 4E27 í4.5p í5E.... ..... 1.98 327A 4.50 

1847 12.50 2340 27.50 4121 129.50 .69 331A 10.95 
1N21B. 2.75 21/8 27.50 
1N21C 19.95 2155 85.00 

4.122 129.50 
4.123 129.50, YOUR SURPLUS WANTED I 

1N22 1.25 2156 149.50 
1N23 1.25 2161 39.50 

4326 129.50' 
4327 129.50 We Pay Highest Prices! 

1N23A 2.25 2162 39.50 4328 129.50 1G í.9P 349A 8.50 1N23B 3.65 21(22 Write 4129 149.50 -i7 
T-20/1623... 3.95 'SOA 5.95 

7.50 21(23 29.50 4130 249.50 RX21 3.95 350B3.95 1N28.. ,. Write 21(28 32.00 4131 99.50 24G/í024... 1.50 3 .75 1N34....... .69 
1N38.. .... 1.50 1N40...... 8.50 

71(39 23.95 
71(39 99.50 
21(45 Write 

4J35 399.50 
4lí5 99.50 
4111 99.50 

FG -27A... 6.95 
FG -32 12.95 
T-40 3.50 

3748 3.95 
393A 9.95 
394A 3.95 IN54 .89 

1N55 2.75 
21154 Write 
71555 Write 

4X52 W5.00 
4B150Á 35.00 RK -47 4.95 

RK 2.25 
417A 8.50 
CL434A 19,95 1N56...,... .89 'X25 .. Write SCP1 4.50 -60/1641. 

HY69 4.50 446A 1.19 
1N58A. ... 1.25 7X2 .59 5023 I.0 757E 5.95 446B 3.50 
1N60 .60 7%2A 1.59 5D2í........ 19.95 FG 3.49 450TH 35.00 1N63........ 2.39 ?A4 .65 SFP7.. .... 6.`0 -ß1A 

FG -95/5560 22.50 GL451. 3.95 
2AP1. . . . . . . 8.95.4 
2C21/1642.., 

.AS .95 
8.95 

5FPI 16.50 
SGP1 4.50 83V 1.10 

VT98 British 19.95 
GL464 8.50 
469 13.95 2C22/7193... .29 

2C26A , s 
2C40 8.50 

7ÁP1 
3874 4.95 
3674W 7.50 
.026 3.50 

5121 17.50 
SJP2 17.50 
SJPS 17.50 

98R 5.95 
8.50 

yÚ111. 1.25 

.... 
471A 2.25 
527.. ... 9.95 
WL530 16.95 

2C43.... ... 24.50 ?B28 6.50 5J23 Write VT127A 3.75 WL531... 5.75 
2C44 1.19 ?BPI 4.95 5126 ........ 149.50 FG10d... 24.95 

.. 
WL532 2.25 

2C52 3.95 
2D21W 2.49 

7022 80.00 
?C23 9.95 
?C74/24G. 1.50 

5!29 11.95 
5J30 39.50 
5 R4GY 1.50 

... 
FG105. 19.00 551.... .... Write 
FG -172 29.50 559 .. Write 
201A 98.00 575A 13.95 2E24...,.... 4.65 3C27 2.75 574 1.98 201C 3.95 WL632 19.96 

Special: VACUUM CAPACITORS 
12 mmfd., 20,000 V. $7.50 

All Prices F.O.B. Los Angeles, subject to change 
without notice. Minimum order $3.00. 

J. S. H. SALES CO 
Dept. E-16, 7552 Melrose Ave. 

Los Angeles 46, California 

GUARANTEED I TUBES I 

1(0676 39.50 833A 34.95 1631...... 1.50 

700A/B/C.,. 16.50 836 3.45 1632 ...... .68 
701A 4.50 837 1.45 1644 .89 
702A 2.75 838 2.25 5528/C6L, . 5.95 
703A 4.95 845 4.25 5611...... . Write 

705A 1.50 851 39.95 5635...... 8.95 
7O6Á/BY/FY/ 852 19.95 5638.... . . 8.95 

GY 35.00 860 3.75 5645... . 8.95 
7O7Á 7.95 861 19.95 5646... 8.95 
7076........ 14.95 864. .39 5654.. 3.95 
708A 3.95 869B 53.00 5656... . 19.95 
714ÁY 872A 25 .7 5672... 2.00 

771155AB4.50 6.25 
8.95 

874 
876 

.49 

.59 

5676.. 
5694.. .. 

3.35 
2.60 
6.501.90. 715C 

71 
22.75 

.98 
881 
884 

1.6050 

1..50 

57025703._ 

. 

.. 

.. . 

719AA 24 889RÁ 139.50 5704....... 4.50 
720AY Write 905 3.25 5718...... .Writs 
720BY. Write 927 1.25 5726 2.95 
721A 1.95 930 1.25 5744/í4390X . 5.95 
722A 1.95 9í1A 6.50 5749...... . 3.95 
723A/B..... 16.95 9538 Write 5783.... - - 

6.00 
724B 2.75 9530 Write 5764.. 5.50 
725A 6.95 953E 15.00 5787... 6.00 

7260. 69.50 954 33 5814.. 4.50 

730A 25.00 955 .l9 5823... 3.95 

802 3.95 956 .49 5844..... . 3.95 
803.... 3.75 957 .49 5915._ 1.00 .. 
805. 3.25 958 .69 6005... 4.25 
507... 1.59 959 2.95 6653... 3.95 
808 2.95 977CX Write 8005.. . 4.95 
809.. 2.95 979P Write 8012. 1.95 

810 10.95 9800 Write 8013... 4.95 
811 2.90 991 .39 ß014A. ... Write 

812. 2.75 1005 .69 8020... .... 1.25 

813 9.95 1006 275 8025... ... 4.95 

014......... 2.95 1007 .89 9001.. ... 1.25 

815 2.90 1616. .90 9002.. ..... 98 

629 9.95 1624 1.45 9003.. .... 
1.50 

82913 
0859213194058. 

30B 
11.95 
2.75 

1625 
1626 

.39 

.39 
9004. .... 

9005.. 

69 
1.50 

032A........ 9.95 1630 .95 

PHOTOCON SALES 
417 N. Foothill Blvd. SY camore 2-4131 
Pasadena 8, Calif. RY an 1-6751 

FREE 24 PAGE 
SURPLUS SALES CATALOG 

WANTED new or clean used electronic surplus. 
Please state exact description of the condition and 
details of modification. Include lowest price in first 
letter. 

Audio Oscillator Hewlett-Packard 200 
BID 20-20,000 C.D.s. I'xc. $110.00 

LM & BC -221 Frequency Meter with 
cal. took, crystal. and tubes Exc. 99.50 

TS -352/V Weston Test Set Exc 150.00 
TS -173/Uß Frequency Mater 90-450 

mc. complete with crystal, eeL book, 
& 115 VAC. lower Supply....Like new 600.00 

TS-146/UP X -Band Signal Genera- 
tor Exc. PU E. 

Measurements Corp. Signal Generator 
Model 84 300-1000 mc Exc P U R 

TS-13/AP R -Rand Signal Generator PU R. 
TS-34/AP Portable Oscilloscope Exc. 350.00 
TS -12 Test Set for R -Rand Box 1 & 2 

complete Exc PUR' 
Measurements Corp. Model 02 Stand - 

and Signal, Generator 20cy.-50mc Exc. PUR' 
General Radio 651U Inü,edance 

Bridge Exc. PUR' 
Hewlett-Packard Mode] 410A High 

Frequency V.T.V.M. Like new PUR` 
Kay Electronic Mega -Sweep 1.00ke. to 

1000 mc. Exc P U R. 
Kay Electronic Mega-Pipper PU R. 
APR -9 Search Receiver PUR' 
Tuning Units for APR -4 Receiver PUR' 
BC -348, BC -312, BC -342 Receivers PU R" 
Communication, Receivers -made by 

Hallicrafters, Nationals, & Ham- 
merlund. Many models....Prices start 79.50 

T-17 Hand Microphone with cord and 
PL -68 Exc 4.50 

Million Signatizer-Radio & TV. 
Like new PUR' 

Dumont 208 Scope Exc. PUR' 
HS -23 8000 ohm. Used $2.95 New 5.95 
HS -18 8000 ohm. Used 1.75 New 2.25 
HS -33 600 ohm. Used 3.10 New 6.95 
HS -38 600 ohm. Used 1.75 New 2.25 

`PUR -PRICE upon request. 
NOTE: One of the largest and most complete elec- 
tronic surplus stocks in the country. We has, 
thousands of tubes, capacitors, plugs, accessories, 
transmitters -receivers, test equipment, etc. Send us 
your requirements. 
TERMS: Prices F.O.B. Pasadena, California. 25' 
on all C.O.D. orders. Californians add 3% Sales 
Tax. Prices subject to change without notice. 

SEPTEMBER SPECIAL SALE 
931A-$3.95 Each 

Plus many other equal values 
Query us on any type Crystal Diodes and Jan 
type Tubes. 

ALLIED ELECTRONIC SALES 
136 Liberty Street, New York 6, N. Y. 

Tel. COrtlandt 7-4320 

Special: VACUUM CAPACITORS 
50 mmfd., 32,000 V. $12.50 

e 1000's of other types in stock. Send us your 
requirements. 

"AN" 
85.1 
105-2 
í05L-2 
105-655 
í06L-3 
1051.4 
125.1 
125-2 
1253 
1244 
125.5 

16S -I 
16S-3 
755-4 
a 65-5 
165-6 
165-8 
165-14 
165-15 
165-16 
165-17 
16-2 

18-9 
18-10 
18-1 t 
1P, i 2 
1, 13 
1n-14 
18-15 
-8-16 
18-17 
18-18 
18-20 

CONNECTORS 
20-4 
20.5 
20-6 
20-7 
20-8 
20 9 
20-11 
20.12 
20-13 
20-14 
20-15 

20-32 
20 854 
22-1 
22 2 
22-3 
22-4 
22-5 
22-6 
22-7 
22-8 

! 22.9 

22-23 
22 24 
22-25 
22-26 
22-27 
22-28 
22.29 
22.30 
22-32 
22-34 
22-35 

74-15 
24-16 
24-17 
24-18 
24.19 
24-20 
24-21 
24-24 
24-25 
24-26 
24-28 

28-13 
28-14 
28-15 

I 28-16 
2817 
28-18 
28-19 
28-20 
28-21 
28-22 
32-1 

145-1 16-7 18-22 20-16 22-10 22.37 , 24-768 32-2 
145-2 
145-4 

16-9 
16-10 

18 23 
18 24 

20-17 
20-18 

22-11 
22-12 

24-1 
24-2 

24-835 
28-1 

32.3 
32-4 

145-5 
145-6 

16.11 
16.12 

1825 
18-26 

20.19 
20-20 

22-13 
22-14 

24-3 
24-4 

28-2 
28-3 

32 5 
32-6 

145-7 
145-9 

16-13 
18-1 

18-27 
18-28 

20-21 
2022 

22.15 
22-16 

24-5 
24-6 

28-4 
28-5 

32-7 
8 

145-10 
145-11 

18-3 
18-4 

18-29 
18-30 

20-23 
20-24 

22-17 
22-18 

24-7 
24-9 

28-6 
28-7 

i 32-0 
2 30 

145.12 
145-13 

18-5 
- 18-6 

18 31 
20-1 

20 26 
20-27 

22-19 
22.20 

24-10 
24-11 

28.9 
28-10 

132-12 
32.13 

145-14 
14-3 

18.7 
18-8 

20-2 
20-3 

20-28 
20-29 

22 21 
2222 

24-12 
24-14 

28-11 
28-12 

32-16 
132-18 

Available for immediate delivery from stock. 
Write, wire, phone your requirements. Complete stock of UG Con- 
nectors. Send for our bulletins and listings of all components. 

32-19 
32-20 
31 Ut 
32-102 
36-1 
36-2 
36-3 
36-4 
36.5 
36-6 
36-8 
36.9 
26-10 
36-13 
36-14 
36-15 
36.16 
36-17 
3618 
36-21 
40-1 
40-2 
40.3 
40-4 
40 5 
40-6 

a 7 
40-9 
40-11 
40-13 
40-743 
4a-1 
44.2 
44-3 
44-4 
44-5 
44-6 
48-1 
48-2 
48-3 
48-4 
48-5 

ACORN ELECTRONICS CORP. 
76-E Vesey St. WOrth 4-3270 New York 7, N. Y. 

VOLUME 

DISCOUNTS! 

wRITE 

TUBE 

REOU RIMENT)! 

PORTER 
SALES FEATURE 

Famous 2" Sq. Weston Sermamo 

PANEL METERS 

FREE MONTHLY 

FIYERI 

0.20v DC 
-" 

0-.5 R.F. MA 
0.40v DC 0-5 MA 

0-100 MA (0-300 SCALE) 

LARGE QUANTITIES AVAILABLE 

$269 Any Type 

were $3.95 

MONEY 

BACK 

GUA RANTEEt 

PORTER RADIO SALES CO. 
132 Nassau Street, New York 38, N. Y. 

E 

X 

A 

M 
P 

L 

E 

SIX -POLE DOUBLE THROW ALLIED #13N -18D- 
39 has IO AMPERE CONTACTS 280n ohm coil 
operot''s on :UI roil], F)l' $6.95 

RADIO DEVELOPMENT & SALES CO. 
323 Atlantic Ave. Brooklyn 2. N. Y. Ulster 5-0488 
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SEARCHLIGHT SECTION 

7 
FOR ELECTRONIC COMPONENTS 
We offer immediate delivery from our vast 
stock of more than 25,000 items -all 
standard make, carefully inspected and 
fully guaranteed. Our prices are below 
market. 

Always Check Wells' Stock First! 
Quotations and quantities available will 
be given immediately upon request. 

ADEL CLAMPS 
ANTENNAS 

Insulators, Mast Sections 

P..'" 
BINDING POSTS 

BLOWERS \ÿ0/ CABLE ASSEMBLIES 
CHOKES 

COILS 
CONDENSERS 

Od Filled, Bathtub, Hearing Aid, Transmitting 
Micas, Silver Micas, Ceramic, Variable, Trimmer 

CRYSTALS 
DYNAMOTORS & BRUSHES 

FILTERS 
FUSES & MOUNTINGS 

GENERATORS 
GROUND RODS 

HEADSETS 
IF COILS 
JACKS 

JACK BOXES 
KEYS, Telegraph 

KNOBS 
LAMPS 

LORD MOUNT 
LUGS 

MOTORS & BRUSHES 
PLUGS 

RECTIFIERS 
Selenium, Copper Oxide, Meter, Diode 

RESISTORS -All Types 
SELSYNS 
SOCKETS 
SWITCHES 

Aircraft, Micro, Switchettes, Toggle 
TIMERS 

TUBING -Flexible 
TUNING SHAFTS 

TRANSFORMERS -All Types 
VIBRATORS 

WALKIE TALKIES 

Available Now! 
A complete signal corps stock number 
listing of items in our stock. \'rite for list- 
ing No. SG -200. (For government agencies 
and contractors only.) 
Manufacturers and distributors -write for 
Radio -Electronics Catalog No. H 501. 

Write, Wire, Phone Your Requirements 

all phones: SEeley 8-4143 

412;f1;1- 
833 W. CHICAGO AVE., DEPT. SL,CHICAGO 22, Ill. 

"PREMIER" 
(Established 1926) 

Prime Source for 

MANUFACTURERS 

JOBBERS and 
EXPORTERS 

TUBES 
Receiving, Special Purpose and Picture 

Tubes 

PARTS 
All Types - All Brands - Special Lots 

Critical tubes are always on hand and 
at the right prices . . . in quantity. 

Electronic components of all descrip- 
tions are available including condens- 
ers, resistors, transformers, speakers, 
coils, wire, antennas, I.F.'s, etc., and 
television picture tubes, television 
chassis and television cabinets. 

Look at these terrific 

TUBE BUYS ! 

1B3GT .57 6S4 41 

1 L4 .50 6S8GT 63 
1R5 48 6SD7GT .... .77 
1S5 
1T4 
1U4 

39 
.49 
48 

6SL7GT .... 
6SN7GT ... 

.53 

.47 

1U5 39 6T8 70 

3A4 54 6V6GT .40 

3Q4 54 6W4GT .40 
354 51 6X4 29 
3V4 .52 12AT6 32 
5U4G 36 12AT7 61 
5Y3GT .25 12AU6 37 
6AG5 .46 12AU7 47 
6aK5 86 12AV7 47 
6A L5 36 12AX4GT .. .54 
6AQ5 41 12AX7 53 
6AT6 32 12BA6 38 
6AU6 37 1213E6 40 
6AV6 37 12SN7GT .. .47 
6AX4GT . .54 19T8 70 
6BA6 38 25BQ6GT .. .77 
6BC5 46 25L6GT .... .43 
6806 .41 35B5 41 
6BE6 40 35C5 41 
6BG6G 1 21 35L6GT .... .45 
6B H6 50 35W4 26 
613.16 41 3SZ5GT .... .31 
6BQ6GT .77 50B5 .41 
6C4 32 5005 41 
6CB6 46 50L6GT .... .43 
6CD6G 1.58 117Z3 34 

We Will Be Pleased to Quote Special 
Prices for Large Quantity Purchases. 

Write -Wire -Phone TODAY! 

PREMIER 
RADIO TUBE DIVISION 

Continental Corporation 
547 W. Randolph St. Chicago 6, III. 

ANdover 3-1590 

NOW AVAILABLE! 
FOR NON -PRIORITY USERS 

GERMANIUM 

SEMI -CONDUCTORS 

TRIODES, DIODES, 

PHOTODIODES & RELAYS 

HERE IS A POPULAR EXAMPLE 
OF A TRIODE 

s) 
ACTUAL SIZE DCT-7 

Operating power gain (db) 17 
Power output (milliwatts) 25 
Input imp. (ohms) 800 
Output imp. (ohms) 24,000 
Max collector (V.D.C.) -45 
Max emitter signal (V.D.C.) +4 
D. C. emitter current (ma) 0.4 
Max collector current (ma D.C.) 2 

$295 SHIPPED POSTPAID 
ANYWHERE IN 

U.S.A. 
PLUS FREE DATA SHEETS ON 

35 OTHER TYPES 

SPECIAL DISCOUNTS TO MFG'S 
& PART JOBBERS 

BARGAINS IN 

OIL -FILLED CAPACITORS 
CAP. VOLTS ;1er El NO. PRICE 

9 mFd 90 vac 
3 Phase 400 cy 25E679 $1.49 

1 mfd 600 vdc 16010 .79 
1-1 mfd 600 vdc 630MT .89 
2 mfd 600 vdc TiL-6020 .89 
2 mfd 600 vdc 605 .89 
12.75 mfd 330 vac XX3127A 2.95 

600 vdc 
1 mfd 1000 vdc 
10 mfd 1500 vdc 
14 mfd 1500 vdc 
0.5 mFd 2000 vdc 
15 mfd 2000 vdc 
5 mfd 2000 vdc 
6 mFd 2000 vde 
10 mfd 2000 vdc 
2 mFd 2500 vdc 
4 mfd 2500 vdc 
10 mFd 2500 vdc 
1 mfd 3000 vdc 
0.1 mfd 4000 vdc 
0.5 mFd 4000 vdc 
2 mfd 4000 vdc 
4 mfd 4000 vdc 
0.02 mfd 5000 vdc 
0.5 mfd 5000 vdc 
1 mFd 5000 vdc 
0.1 mfd 6000 vdc 
1 mfd 6000 vdc 
0.01 mfd 7500 vde 
0.03 mfd 7500 vdc 
0.1 mfd 7500 vdc 
1 x 1 mfd 7500 vdc 
0.02 mfd 8000 vdc 
1 mfd 10,000 vdc 
0.65 mfd 12,500 vdc 
3 mfd 12,500 vdc 
0.25 mfd 15,000 vdc 
0.03 mfd 16,000 vdc 
0.25 mfd 20,000 vdc 
1 mfd 25,000 vdc 

43F10 
T1U-15100 
15SAU1400 
TJU-20050 
TJH-15150 
TJU-20050 
TJU-40060 
TJU-40100 
25SAU200 
2509 
TJU-45100A 
TJU-30010 
TJU-40001 
TJU-40005 
4009 
TJ-40040GB 
MV -843 
26E405 
43F49 
6012 
TJ-600010A 
7512 
7512 
7512 
7520 
10233 
14F104 
TK140065-1 
258043 
15020 
26E380 
14F64 
1166899 

.99 
4.75 
4.95 
1.45 
6.95 
4.95 
4.95 
6.95 
3.39 
5.95 
7.95 
3.50 
2.50 
3.45 
5.69 

11.95 
1.98 
3.95 
4.95 
2.75 
6.95 
1.65 
1.85 
2.95 

27.50 
1.95 

27.50 
19.50 
49.50 
17.50 
4.95 

27.50 
49.50 

ORDER DIRECT FROM THIS ADV. 
SEND CHECK OR M.O. - NO C.O.D.'S PLEASE 

G. L. ELECTRONICS 
905 S. VERMONT AVE. 

LOS ANGELES 6, CALIF. 
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SEARCHLIGHT SECTION 

FOR SALE! 

39 UNITS BC957A RADAR INDICATOR 
UNUSED 

Manufactured for the 
U. S. Army Signal Corps 
by Western Electric. Units 
contain a 5" scope tube in 
addition to 33 various elec- 
tronics tubes. Dimensions: 
171/4x35"x101/a" deep. 

WRITE -WIRE -PHONE 

IDEAL FOR 

RADAR LAB USE! 

Available for inspection 

COMMERCIAL SURPLUS SALES CO. 
4101 Curtis Avenue, Baltimore 26, Maryland 

Telephone Curtis 3300 

TUBE SPECIALS 
0A2 50.95 211VT4 .59 837 1.25 
082 1.30 304TL 8.75 838 6.45 
1N218 3.00 304TH 8.75 860 3.50 
1N23A 1.90 307A 3.95 864 .25 
1N23B 3.00 313C W.E. 8.95 865 1.95 
1N34 .60 34711 W.E. 8.95 868 3.00 
2C40 10.50 3506 4.95 872A 3.45 
2D21 1.45 367A W.E. 874 .65 
2E25 4.95 14.50 931A 4.45 
2J50 19.50 394A 8.95 958A .35 
11(25/ 401A W.E. 4.95 CK1005 .59 

723AB 27.50 403B W.E. 4.95 CK1007 1.79 
21441 125.00 421A/5998 1611 1.50 
2X2 .45 W.E. 19.95 1613 .79 
3A4 .65 422A W.E. 1616 .69 
3B24 5.25 14.50 1621 1.35 
3BP1 5.50 446A .95 1622 2.25 
3D21A 5.95 4468 3.25 1624 1.40 
3E29 14.95 507AX 2.50 1626 .30 
5D21 21.95 702A 2.95 1630 .75 
6AJ5 1.95 703A 4.50 1633 1.25 
6AS6 2.85 705A 1.55 1634 .69 
6AS7G 4.25 713A .80 1655 1.40 
6J4 , 6.75 715A 5.95 1851 1.40 
6R6 1.95 7158 7.95 2050 1.55 
6SU7GT 2.20 721A 2.25 2051 1.10 
12A6 .49 723AB 17.50 5654 3.95 
T20 2.75 724A 2.95 6090 1.40 
TUF20 4.95 724B 2.95 7193 .95 
TZ20 2.75 725A 9.95 8020 1.20 
TZ40 3.75 801A .45 8025 4.50 
CK70 4.95 803 6.95 9001 1.25 
CRP72 1.05 807 1.40 9002 .85 
RKR73 1.25 808 2.50 9003 1.35 
VR75 1.00 809 2.25 9004 .35 
89Y .75 813 8.95 9005 1.25 
VR90 1.00 829B 11.95 9006 .30 
VR105 1.10 832 6.95 
VR150 .90 832A 8.95 
203A 7.95 836 3.95 

All tubes are subject to prior sale. 20% deposit 
required, balance sent COD plus postage. We buy 

anything in electronics. 

Nat Adelman 
168 Washington St. New York 6, N. Y. 

CO 7-6091 

OZ4 
1U4 
3S4 
5V4G 
6AB4 
6AC7 
6AH6 
6AS7G 

ATTENTION 
BUYERS OF 

ELECTRONIC 
EQUIPMENT 
Here is Your One 

Complete Dependable 
Source for All of Your 

Electronics Needs 
RECEIVING TUBES 

6AU6 6SC7 7F7 12SK7GT 
12SQ7GT 
25L6GT 
35W4 
35Z5GT 
6085 
50L6GT 
75 

6BA6 6SN7GT 7Y4 
6BE6 6T8 12AT7 
6CB6 6W4GT 12AV7 
6BK7 7A4/XXL 12BA7 
6F6 7A6 12BF6 
6J6 7B6 12H6 
6L6G 7C6 12SH7 

TRANSMITTING 
PURPOSE 

3C45 304TH 
5R4GY 723A/B 
6AN5 8C7 
00TH 813 

211 829B 

AND SPECIAL 
TUBES 

832A 2051 
845 5829 
954 8020 
957 9002 
658 9003 

BRAND NEW COAXIAL CABLE 
Meeting Jan -C -17A Specifications 

RG- 8/U $110.00 per M Feet 
RG -11/U 107.90 per M Feet 
RG -59/U 59.60 per M Feet 

300 OHM Lead Wire 70 Mil Webbing 
$19 00 per M Feet 
JK26 Jacks -396 ea. 500 MMFD Volt DCW 

TV High Voltage Condensers -360 ea. 
Centralab TV1-501--One end threaded, other 

end plain stud 32f 
Centralab TV3-501-One end threaded, other 

end screw terminal 32C 

LET US KNOW ALL YOUR 
ELECTRONIC NEEDS 

Write - Wire - Phone For Prices 

lec#nvnú Idit.en4 
Dept. EE, 225 N. Wabash Avenue 

Chicago 1, Illinois 
Cable Address "ELEXPEDITE" TWX CG1510 

ATR-13 TRANSCEIVER 
Dynamotor powered, either 14 or 28 V. Shock 
mounted, remotely controlled transceiver. Tunable 
receiver, range 108-160 M.C., 4 -channel crystal 
controlled VHF transmitter, built-in provisions for 
Omni. Weight, complete with plugs, less cable, 
19 lbs. Less crystal, $245.00 

PORTABLE RADAR 
Model SQ. 12 cm. Used on small ships. Has PPI 
Indicator. Maximum range 20 miles. 1 Kw, out- 
put. Operates from 110 VAC, 60 cps. Price On 
Request. 

new 

NEW HEADSETS & HANDSETS 
HS -23 1-1S-38 TS -10-G TS -13...0 
HS -33 RS -83 T5-26 HS -18 

RADAR 
ÁP8-4 Complete Radar RC-184IFF 
APS-6 Complete Mark 16 RC -214 
APT -1 MD4/APS2 RC -224 
APT -2 MD5/APS3 RC -266 
APT -3 MD22/UPN2 RT34/APS13 
APT -4 MD38 APQ13 T-85/APT-5 

TEST EQUIPMENT Complete Line! 
DuMont 224-A Oscilloscope 
1-77 Hickok Tube Checker 
1-208 FM Signal Generator 
RPC Model 644 Multlmeter 
Ferris'Microvolter Mod. 18-C 
Hewlett Packard 11200-C 
1-198 , TS24A/ARR-2 TS159 
BC -630 TS27/TSM TS170/ARN 
BC -125: TS34/AP Tß175/UP 
IE-361 TS36/AP TS182/UP 
I-122 TS-45A/APM-3 TS184A/AP 
I-139 TS61/AP TS204/AP 
I-145 Tß62/AP T8251 
I-212 TS89 TS311A/UP 
I-222 ` TS92 Tß323/UP 
Tß3/APM TSI00/AP Range Calibrator 
TS10A/APN TS111/CP 1-146 
TS12/AP T8126 TS -268/U 
TS16/APN T8127/U 
TS19/APQ TSI31 

TS-159/TPX 
COMBINATION SIGNAL GENERATOR AND 
FREQUENCY METER. Freq. range: 150-200 MC., 
crystal calibrated. Has separate 30 MC signal out- 
put, crystal cal; 3 -stage, AF amplifier. Power 
measurements by built-in VTVM circuit. 0-1 MA. 
meter as 2 -range voltmeter. Built -In 400 cps. 
voltage regulated power supply. New $69.95 

POWER SUPPLY 
110 V. 60 cps., 4 tubes voltage regulated. Power 
output 200 VDC @ 50 MA. and 6.3 VAC @ 7 
amps. Used to supply necessary power for radar 
transmitter G-23200. New $39.95 

RADAR TRANSMITTER 
Model G-23200. 15 tubes. Ilas 4 independent oscil- 
lators, each adjustable in frequency between 509- 
521 MC. by means of knobs on front panel. Has 4 
independent variable pulse shaping modulators. 
complete with tubes. Requires above separate 
POWER SUPPLY. New $89.95 

Part d 
564916 
565027 
K7890443 
564605 

AN/ART-13 PARTS 
Item 

Barometric Switch 
4 -Plie Ceramic, Variable Cap. 
6 -Pile Ceramic. Variable Cap. 
4 Centralab-Type 843-003 Cap 

Assembly 

RA -38 RECTIFIER 
High voltage power supply. Used with ground radar 
set. New. Price on re` nest. 

FLUX METER 
For measuring flux density between magnet Doles. 
Has two meters in series with a potentiometer and 
battery for power supply. Range: 500-4000 Gauss 
in 3 scales. Requires 1 battery which mounts in 
rase. NEW. Price On Request. 

RECEIVERS -TRANSMITTERS 
APR -4 ID-6/APN-4 R89 
APR -51 MP -10G RTA/1B 
ARC -1 PE-I25AX SCR -522 
ARC -3 R-9/APN-4 TAM -24 
R-4/ARR-2 340-580 MC. New 733-D 

complete 

RA -52 RECTIFIER 
Transtat controlled to produce high voltage DC 
from 110 VAC 60 cycle source. Up to 11,500 VDC 

50 W. Metered high voltage (0-15 KV) and 
current (0-20 MA). NEW $74.50 

MISCELLANEOUS 
MINE DETECTOR: SCR -825 for prospecting, mill- 
ing, etc. NEW $59.50 
LP -21 LOOPS: Mod. LM, AM, A. Excel. cond. 

NOTE: WE HAVE ONE OF THE LARGEST, 
MOST COMPLETE INVENTORIES OF MILI- 
TARY ELF.CTRONTCS IN THE U. S. CALL 
OR WRITE TODAY. SEND FOR FREE 
CATALOGUE. 

ARROW SALES, INC. 
7460 VARNA AVE. 

N. HOLLYWOOD, CALIF. 
SUnset 3-7319 STanley 7-6005 

Cable address: ARROWSALES 
(See Arrow Sales Inc. ad Page 455) 
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SEARCHLIGHT SECTION 

- TELEMARINE - 
We believe that we have the largest and finest 
stock of Surplus End -Equipment in the country. 
This material is in our warehouses, available 
for immediate delivery. Listing below indi- 
cates material in quantity, mostly NEW or 
excellent -condition equipment. Hundreds of 
other units, not listed, also available. All 
Material Guaranteed and Checked Out. 
AM-2/FRC Amplifier 
AN -101 ISCIR-5541 Antenna 
AN-AMQ-I Radiosonde Trans. 
AN-FMQ-1 Itadlosonde Steyr. etc. APN-4 Loran Eqpt- 
AS-69/APT 
ASB-5 Aircraft Radar 
AT-49/APR-4 Aircraft Radar Antenna 
ATD Aircraft trans. 
BEACH MASTER 250W. Sound System 
BC -197-D Itcvr. 
BC -221 Freq. Meter 
BC -224 Rcvr. 
BC -322 Transceiver 
BC -443 Receiver 
BC -604 FM Trans. 
BC -611 Handy -Talky 
BC -620 FM Trans-ltevr. 
BC -654 Trans -Rev'. 
BC -659 FM Trans-Revr. 
BC -684 FM Trans. 
BC -689 Transmitter 
BC -701A Receiver 
BC -733A Receiver 
BC 745 Trans -nevi.. 
BC -969 -TI Receiver 
BC -974-T2 Receiver 
BC -797A VHF Trans. 
BC -793B DF Rcvr.. w/loop. 
BC -1062A Range Unit 
BC- I066A Receiver 
BC -1068A VHF Rcvr. 
BC -1149A Transmitter 
BC -1236A Sig. Generator 
BD -72 Switchboard 
CRY -46136 Receiver 
CRV-60028 Freq. Meter 
CTZ-66AF1 Ant. Assembly 
CW-60013 Teat Oscillator 
DM -28 Dynamotor 
DM -32 Dynamotor 
DM -35 Dynamotor 
DZ -2 Aircraft DF. 15 to 1750 KC: excellent for Supersonics testing. 
FT -154H Mounting 
FT -349 Mounting 
FT -498 Mounting 
GE -BF -IA 1 KW FM RF Amplifier 
GE -BF -2A 3 KW FM RF Amplifier 
GE -BF -3A IO KW FM RF Amplifier 
GO -9 Transmitter 
GP -7 Transmitter 
HLAS 599W. Sound System 
I -148A Test Set 
I -222A Sig. Generator 
JEFF. TRAVIS 1RW. Radiotelephone 1-70-A Junction Box 
KY-3/APN-7 Coding Unit LINK 1498 VHF Trans -Steyr. LRN-IA Loran Eqpt. 
MACKAY I04B Receiver 
MACKAY 117B.Iterelver 
MACKAY 136A Transmitter 
MACKAY I49A Transmitter 
MACKAY 150AY Transmitter MACKAY 151AY Transmitter 
M -I Radio Range Training Eqpt. MD-1/FRC Modulator 
MP -22A Mast Rase Insulator NAA Underwater Beacon Eqpt. 
QBG Driver-Revr. 
QBE Underwater Sonic Eqpt. 
QBF Rcvr. & Driver Osc. R-8/ARN-8 Receiver 
RBM Receiver 
RBS Receiver 
RC -163 Beacon Eqpt. 
RM -I4 Remote Control Unit RMCA 8003 Emery Transmitter 
RMCA 8010 Ship Transmitter 
RMCA 8021 25W. Radiotelephone 
RMCA 8707 D.F. Eqpt. RMCA 4U Ship Equipment 
RT-3/ARN-I Altimeter Eqpt. RT-21/APN-7 Radar 
SB-I4GY Console Switchhoard 
SB-23/GTA Power Supply above 
SCR -206 DF Intercept Eqpt. 
SCR -211 Freq. Meter 
SCR -284 Trans-Itcvr Eqpt. 
SCR -508/528 FM Trans-Rcvr Eqpt. SCR -509/510 FM Trans-Revr Eqpt. SCR -511 Trans-Rcvr Eqpt. 
SCR -608/628 FM Trans-Revr Eqpt. SCR -609/610 F3f Trans-Revr Eqpt. 
SCR -624 VHF Trans-Revr Eqpt. TBK Ship Transmitter 
TCO 25W. Radiotelephone 
TCS Trans-Revr Eqpt 
TDE Ship Transmitter 
TDQ VHF Transmitter 
TE -54 & 55 Cable Vulcanizer Eqpt. TS- 143/CPM-1 Synchroscope 
TS-48AP Echo Box 
TU -5 to 9 Tuning Units 
TU -56 39 to 95 nie 'tuning Unit TU -57 300 to Linn me Tuning Unit T-4/FRC Transmitter 
T-9/APQ-2 Radar Jammer 
T-34/ART-7 Jamming Transmitter T-42/UPT-TI Transmitter 
WILCOX 96-200A 2KW RF Unit WILCOX 36A Rectifier for Above 
WILCOX 50A Modulator for Above 
Y1-1 IFF Eqpt. 
ZB -3 Aircraft Homing Adapter 

WRITE FOR PRICES. 
ALL MATERIAL SUBJECT TO PRIOR SALE. - TELEMARINE - 
COMMUNICATIONS COMPANY 

540 West 27th Street, New York 1, N. Y. 
Cable Address: Telemarine. N. Y. 

10 Sec. to 24 Min. Timer 
A hand wound electric TIMING SWITCH 
Pointer moves back to ZERO and shuts off 
RADIO -TV -Electric Mixer -Photographic 
Devices -Time Delay etc. Furnished 
with Calibration Chart and Pointer $1 ,25 
Knob. Biggest bargain we ever had. 1 

HAYDON SYNCHRONOUS 
TIMING MOTOR 

110 v. 60 cycle 30RPM $2.60 
110 y. so cycle 1/l0 RPM $2.35 
Ibo o. so cyme 1RPM $2.85 

ISOLATION TRANSFORMER 
Step -Up 

Or 
Step -Down 

41/2 lbs... $2.85 

230 volts to 115 volts 
115 volts to 230 volts 
115 volts to 57 volts 

1LUCKY 0tT.. 
PUFCHLSE 

(BABLES US TO (!..c..:at',(,'r 
OrER You r1656 

MAGNETSI 

REDMOND Powerful 5' Blower or 
Ventilator 115 volts AC 80 cycles 18 
watts. For Kitchen - Laboratory. 
Heat or Cold or Chemicals....$7.50 

Genuine TELECHRON Motors 

Westinghouse 
ELAPSED 

TIME 
METERS 

$1 5.50 

2 ILP\1 

3 RPM 

$2.00 
3.90 

3.6 11PM ... 3.15 
1 urn' .... 3.95 
60 RPM ... 4.30 

One of each 

$15.00 

ALL BRAND NEW 

General 
Electric 

Round Case 
Smaller 

Numerals 

$14,.50 

1800 itt'nt Sy"5('IIIIOSOUS Motor; 115 Q4 50 volt. AC, 18 watts 1 y, lll.: 2"33".32"....PP 

DID YOU tVER WISH FORA it HAND 

I e A FOOT SWITCH 
MADE OF NE W 4`_ r/ SURPLUS MATERIAL 

ll. w#4sSKIT$s'-s O COMPLETE 

( us ea, r"A IS AMP. MICRO .. SWITCH 

EST. 
1923 

ALL PRICES F.O.B. N. Y. 

BLAN EST. 
1923 

64 Dey St. New York 7, N. Y. 

TIME DELAY 
RELAY 115v 60cv adjustable 6 sec. to 2 minutes Cramer TI)2-1200. Also TD6OS 6 to 60 sec..$12.95 RELAY 3PDT 24vdr 200 ohm Clare Tyne K... S1.95 BLOWER MOTOR 400-I800ey 115v F.AD J31C.$9.95 SYNCHRO MOTOR IF Special 115/OOv400cy..$11.95 FIL XFRMR 6.3 tai 1.3A (other sizes '1 Ovall.,.. S o RELAY 4 PDT 12 dc 70 ohm Mini tel type..51.75 CHOKE 4H 70ma..69e; 2H 70ma 110 ohm....5.49 BIRTCHER CLAMPS 926A, 926B. 926C $ 25 3.1 SMMF valable No. HF...49e; MC -100-S....5.99 ISOLATION XFORMER 35 watts prim 115V sec. 115 135v & 6.3 tap 2a2t/203" 52.45 SUBMINIATURE tube sorket 5 pin. 100 for...510.00 POWER XFRMR 760VCT a I70ma5 a 3.8.3 (à 4.54.25 SILV TRMR TS2A. 1.5.7, 7-45 a 35r; MICA 3.311.5.04 AN3106.1O5-2S. Pt. -fia. Pt. -259A. 03.1H. 55. 31(335 CONDENSERS: BATHTUB, MICA. AIR, OIL, HV CSR. JPOTS. RELAYS, MIKES, 3AG&MDL fuses. SWITCHES 
SPARES for: BC -1296A, MK11 Radar, AN, TPN-2 21, .1102 Silver Stirs C5130: many other items. 

EMPIRE ELECTRONICS COMPANY 
409 Avenue L BrooR a39 N. 

2Y0CLoverdale 
2.2411 

LET US BE YOUR CAPACITOR SOURCE 
OILS MICAS MOLDED PAPER TYPES 

KNOWN FOR QUALITY SERVICE 
SENSIBLE PRICES 

FALL SPECIALS 
l mid/600 CDC JAN -C-25 type CP70E1EF4057(. .. 1L85 
10 mid/ 600 VDC W/sl 5 elderlugpe terrnmin.i. 

.05X 2.755 

600 volt Bathtub a Channel Types (other soft. asap.) Most Item. Available In Accordance W/JAN-C-29 
Single Cap. Units .05 .1 .25 5 1.0 2.0m1BATHTUB Cased.. 35c 40e 45c SOc 050 1.35 YAB-WAR Types... 45 45 SO SO 65 
Dual Cap. Units .05 1 .25 S 1.0 mf YAB-wA8 Types.., 40c 40e 60e 65c 2.15 BATHTUB Cased.. 45 SO 65 75 

Specify Top -Side -Bottom Terminals when Ordering Triple -Capacitance Units Available 
MICA TRANSMITTING CAPACITORS 

TYPES CM -45 CM -SO CM -S5 CM -56 CM -70 ETC. 600VDCw .00005 .0001 .00025 .0005 5.25 600VDCW .002 ,003 .0035 .004 5.10 600VDCW .005 .006 008 S.35 .01 .02 .03 5.40 1200VDCW .0015 .003 .004 5.35 .01 8.50 

Molded Paper Types (Domino) Some Per Jan -C-91 
200-400 002 005 006 01 02 05 .3 25 5 VDCW 10v IOe 12, 150 ISc 10v 2es 25v 25a 

MISCELLANEOUS COMPONENT BUYS 
A. E. tree 13 stepper relay 8-12013C 3 deck 25 po- sition 360 S8.95 Portable Eltron Power Supply, 6V/300ma input 9OV/15ma output, use w/3 D cells... _ 2.95 New Antenna Sections, MS -49 to MS -56 .45 Antenna Base, MP -22, New 5.95 M ...... ments /788 Signal Generator- like new 165.00 W.E. Th.rmister, /17-168391 
ID-6/APN-4 Indicator, clean condition 1.75 
Replacement 400 Cycle Transformers for the above andany other Equipment items, send for list. 
DRY CHARGED PLASTIC CASE STORAGE BATTERIES 
2V/20A 51.65 4V/40A...S3.95 6V/40A 54.95 
100 ua Meter, 4I4 sq. case W/scale to your spec...312.60 
50 Meter, 385 sq. case W/ le to your cent 12.25 recision Quarte C , 27,255mc Citizen Band.. 3.75 

Special Crystals to Order, 7 Doy Delivery 
INVESTIGATE 

AN Connectors 60% off JAN Approved VG 
24 Hour Connectors 

Delivery Service Immediate Delivery 

For Fast Intelligent Friendly Service 
"CALL ON ESSCO" 

Electronic Specialty Supply Co. 
56 Lispenard St. Barclay 7-2684 NYC 13, N. Y. 

PANEL METERS 
LAB AND PORTABLE STANDARDS 

TEST EQUIPMENT AND SHUNTS 

Weston Simpson 
Sensitive Research, Etc. 

Ledco stocks a complete line of precision 
portable and switchboard shunts as well 
as a variety of factory reconditioned lab 
test equipment of the General Radio, 
Leeds and Northrup, Rubicon and Weston 
caliber. 

Ledcó s new, modern, U. S. Air Force ap- 
proved standard laboratory with its highly 
skilled personnel has complete facilities 
for designing, calibrating, scaling and 
repairing panel meters, lab standards and 
special test equipment to your most exact- 
ing requirements. 

Stock panel meters converted and re - 
scaled to your specifications. 

Let Us Know Your Requirements 

Send for brochure of facilities on 
your company letterhead. 

LEDCO, INC. 
380 Great Neck Road 

Great Neck, L. I., N. Y. 
Phones: Great Neck 2-0081, 0082 
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NOTES!! ALL PURCHASING AGENTS 
for export, industrial or military elec- 
tronics! We have A -to -Z inventory of 
EVERYTHING IN RADIO. Wiite or con- 
tact us - especially for hard -to -get 
items. Remember: WE WILL NOT BE 
UN D. RSOLD! 

BC -639 VHF RECEIVER & 
RA -40 POWER SUPPLY 

Variable freq. range of 100-156 MC. AM. 110 V. 
60 ups. input. Checked out. Set of both Items. 

$325.00 

RADAR EQUIPMENT 
ANTI?NNA AS-54-A/Al'Q-17. New P U R 
RT-3P/APQ-5 TRANSMITTER-RECEIVER.P.U.R. 
APR -1, APR -4, APR -5 P U.R. ID-ll2/.U'O-l:t P If R. 
APS-4, ATS -13, RC -184 IFF. Complete.... P.U.R. 

HEADSETS & HANDSETS - 
Checked Out 

1113-30. Used $1.95 TS -13. New 09.95 
HS -23. New 4.95 HS -30. New 3.7n 
HS -33. Used 3.95 HS -33. New 5.95 
T-17. Used 5.00 TS -9. New ....... 9.95 
TS -1. Used 7.95 

SPECIAL OF TILE MONTH: 
T-17. New, boxed: $7.50 

AIRCRAFT EQUIPMENT 
ARN-7 RADIO COMPASS. Complete $150.00 
MN -26C RADIO COMPASS. Complete 89.50 
SCR -522 VHF TRANSMITTER -RECEIVER. 

24 V. Complete 150.00 
SCR -27.1N or ACR-5 /Medium or VHF fre- 

quenrpl Comrtrte installation available P.U.R. 
LORAN APN-4 Complete 150."0 
APR -I ALTIMETER. complete. 49.50 
ARC -1 SCR -269-G TA -2124 
ARC -3 BC -348 TA -6 
RTA-16 BC -733-D TA -12 
ART -18 R-89/ARN-5 ARR-5 
APT -9 BC -375 ARR-7 

SCR -625 MINE DETECTOR 
NEW mind. ....$59.50 USED emn1. 9 -. 

TEST EQUIPMENT 
11C-895 TS -10 TS -121 
I-36 TS -10 TS -127 
1-1310 TS -34A TS -170 
I-222 TS -46.\l' TS -215/A1' 
LM TS-4TAI31 
BC l.2.5 Pre. Meter $150.00 

IF YOU NEED IT -WE GOT IT! 
WE STOCK COMPLETE LINE: inverters, Motors, 
SI,4rrs. Uynauurtor,, POWer Supplies. Also SCR - 
VAL Bc-7:12. It(' -:542. llalierafter RC -610 Trans- 
mitter. 4051 Watts. BD -71 & BD -72 Switchboard. 
Prices open Request. 

REMEMBER: WE ALSO BUY NEW .AND USED 
RADIO OMAft. WE PAY TOI' DOLLAR ANI) 
WILL BEAT ANY COMPETITIVE PRICEI 
WRITH PIS TO SELL ANYTHING IN RADIO. 

COLUMBIA ELECTRONICS SALES 
522 South San Pedro St. 

Los Angeles 13, Calif. 

FOR SALE: 
Frequency Measuring Components: 
Berkley 554A Electronic Counter 
Western Elech is D175730 Primary IOOKC Stand- 

ard 
General Radio 1109A Comparison Scope 
General Radio 1103A Synchronometer 
General Radio 692R, 1SSC and II (C Dividers 

W. E. SCRIPPS, II 
11738 Lake Avenen, Lakewood 7, Ohio 

POLY ROD AND TUBE 
POLYSTYRENE ROD l- 4" DIAMETER X 
4 13/32". TUBING 2" OD X 13/4" I.D. X 
31/2". ROD FITS TUBE. ALSO CAST LU- 
CITE ROD 13/4" X 48". FRACTION OF 
MANUFACTURERS COST. LARGE 
QUANTITY. CONDITION PERFECT. 

[MUSE BEAUTIFUL PLASTICS 

DEPT. E9-742 W. 79TH 
CHICAGO, 20 

PULSE TRANSFORMERS 
Tube base plug in type 

Here are precision made, high quality compact pulse transformers wound on hypersill cores. They are built 
in octal hakclite tube bases and can se adapted to many uses. Kindly distribute this data to key personnel 
in your Electrical Engineering Department, to your Technical Library, to your Electronic Equipment 
Buyers and to any person who should have knowledge of this item. 

TYPE Vx 7350 
face con.- 5o-71364 

11611, oc RES. 06145 

I e e 4.0211 067. 4.54211 
1 6 4 2.35111 
6 9 6 2.1056 

OTHER DATA 

TOP VIEW 

1+-1.087 iPQ-+-t 
SIDE VIEW 
TUBE BASE 

*-Completely Impregnated and sealed. 
*-Physically small, measuring only 1.377" dia. x 1.087 high. 
*-Convenient to use -merely plug into an octal socket -simplifies production. 
*-Schematic of winding sequence and connection pressed into disc covering top of tube base. Schematic 

designates socket connections. 
*-The coils are wound on high-grade tested hypersil cores. 
*-Used in some of the Navy's modern and highly accurate Radar and Direction Finding Equipment. 
*-Standard types -Manufactured by Raytheon Manufacturing Company. * Quantities available -immediate delivery. 

SUGGESTED USES 
*-Blocking Oscillator, Multivibrator and Scope Circuits. 
*-Wherever Accurate Timing and Triggering are necessary. 
*-Unexcelled in circuit applications for generating low power and low voltage pulses. *-Can be used in circuits utilizing repetition rates from 0 to well over I MC and pulse widths ranging 

from .05 Microsecond up. 

PRICE $4.50 EACH -Immediate Delivery 

MIL? and 40Ú11G 
THE 1 N ELECTRONICS F C i R O N 1 C S H E I N ELECTRONIC S 

811 Royston Street 
Boston 16, Mass. CO 7-4700 

CARRIER EQUIPMENT 
Western Electric CF -IA 4 -channel carrier telephone 

terminals. 
EE -101-A 2 -channel 10°0/20 cycle carrier ringers. 
CFD-B 4 -channel car...: pilot regal .tcd telephone 

terminals complete with tu..r channels 1000/20 
cycle ringing. 

CF D-3 4 -channel pilot regulated telephone re- 
peaters. 

C -42-A V. F. telegraph in from 2- to 12 -channel 
terminals. 

F MC I or 2 channels carrier telephone terminals, 
automatic regulation, duplex signaling each 
channel. Carrier frequencies above 35 KC. Ideal 
for adding channels above type "C". 

Complote engineering and installation services 
offered. 

RAILWAY COMMUNICATIONS, INC. 
Raytown. Missouri 

Telephone: FLeming 2121 

Portable Instruments 
Molded Bakelite case 7" x 41/2" x 3" 

D.C. MICROAMMETERS 
5..10..50 microamperes 

THERMOCOUPLE MILLIAMMETERS 
1, 5..5..10 milliamperes 

THERMOCOUPLE VOLTMETERS 
5 to 500 volts 

Available in multiple range 
combinations 

Precision Electrical Instrument Co. 
146 Grand Street New York 13, N. Y. 

DEPENDABILITY IN ELECTRONICS 
Attn: Industrial Purchasing Agents . . , 

Our new Radio Master Catalogue is available to you at no charge upon receipt 
of your request on your letterhead. We are National Distributors of General Electric, 
Sylvania, Ohmite, Amphenol, Sprague. Acrovox, Sangamo. Stancor. Merit. A. H. 6 H.. 
Simpson and many others. All telegrams, cablegrams, and inquiries acknowledged 

t p.mnfly rtnawered. 

AJORMAN 
94.29 MERRICK 

ADIO 
BOULEVARD 

ISTRIBUTORS INC. 
IAMACIA, N.Y.- REpublit 9- 14651 
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ANIAPR-4 LABORATORY RECEIVERS 
Complete with al'. five Tuning Units, covering the range 38 to 4,000 Mc.; wideband discone and 
other antennas, wavetraps, mobile accessories, 100 page technical manual, etc. Versatile, accu- 
rate, compact -the aristocrat of lab receivers in this range. Write for data sheet and quotations. 

For the limited budget, we can supply AN/APR-1 Receivers (a predecessor to the APR -4), or 
even the earlier SCR -587; or individual Tuning Units covering the desired frequencies, for use as a 
converter feeding your own 30Mc. L. F. strip or receiver tuned to 30 Mc. 

SOME SPECIAL ITEMS IN OUR STOCK: 723Á/B Tubes, $12.00 postpaid . GL -446A Tubes (interchangeable with 2C40), $.75 
each in lots of ten, postpaid . . . APR -5A Receivers (1,000-6,230Mc.) APA-10 Panadapters , .. G -R 804, Ferris 16C, Measure- 
ments 788, etc. Signal Generators ... BC -433 ADF Receivers, new ... ARR-5, ARR-7, BC -348 etc. Receivers ... BC -221, TS -323, etc. 
Frequency Meters ... BC -1016 Code Recorders ... BC -303B A -N Beacon Transmitters ... RBL-3 Receivers (16-630Kc.) ... TS -13, 
TS -14, etc. Microwave Units . .. APS-2 R -F Heads (new) . .. Northern Radio Oscillator -RF Bridge -Detector Equipment . Sonar 
Generator & 60 -cycle Power Supply (17-27Kc, 600 Watts) ... G -R 815-50 Cycle Standard Fork set ... ARN-7, APN-1, ARR-1 Spares 

. ARC -1, ARC -3, ART -13, etc.. , , 

Buy from us with confidence -Army -Navy Standards are 
rigidly maintained. When any irregularities exist, you will 
be advised in detail. Write for quotations and data on your 
needs; place your name on our mailing list. We also have 
production line items -Power Supplies to 800 Amps at 12 to 
28 volts DC, and 0-15,000 VDC 530MA, from 60 cycle line, etc. 

We will buy any Electronic Material at top prices. 
SCHOOLS -We will obtain anything you 

can use cnd exchange for your useless surplus. 

ENGINEERING ASSOCIATES 
434 E. Patterson Road Dayton 9, Ohio 

R.C.A. Model MI -8167 

TRANSMITTERS 
Point-to-point communications 

Freq. Range: 21100 to 20,0011 1(cs. 

Output: 350 Watts C.W. 250 Watts Radio telephone 
Input: 190 to 250 Volts AC 50/60 cps. 
Size: 60" high, 17" wide, 27" deep. 
Tubes: 807s, 813s, 805s, 866s. 
Crystal Oscillator unit built-in, fully shielded and 
stable. All sell contained including antenna net- 
work. Master Oscillator unit (available) fits In 
place of Xtal unit. Speech amplifier is only ex- 
ternal unit and has 110/220 v. AC input, four 
stages, high gain. Total net weight, 625 lbs. 

Complete! New! From Stock! Quantities! 
Prices on Request. 

COMMUNICATION DEVICES CO. 
INCORPORATED 

2331 Twelfth Ave. N. Y. 27, N. Y. 

WANTED 
(Additional Wanted Ads on page 411 

WANTED TO PURCHASE 

USED GE X-RAY MACHINE 
For Use In Quartz Crystal Orientation. Call 
Lexington 2-5194 or Write 

ELECTRONICS CRYSTAL CORP. 
1134 BROADWAY N. Y. 10, N. Y. 

WE BUY 
All kinds of surplus electronic 
equipment and components. 

ELECTRONICRAFT, Inc. 
27 Milburn St. Bronxville 8, N.Y. 

BRonxville 2-0044 

WANTED 
BO110 Telephone Switchboards, BD 100 Telegraph 
Switchboards, BD90 Power Boards, EE101 V -F 
Ringers, BE72 Cabinets, FM19 Frames, RA43. 
REC30, KS5988, RA87, RA37, RA91 Rectifiers. 
BDIOI Test Boards, SB6 Switchboards. Type 
CFIA, CF3A, CF 2B Carrier Equipments. Any 
condition and quantity. 

W-4212. Electronics 
3.30 W. 42 St., New York 36, N. Y. 

WANTED 
AN/TRC-1 Equipments. 
T14 Transmitters. 
R19 Receivers. 
TS32 Test Oscillators. 

Any condition or quantity 
W-3858, Electronics 

330 W. 42nd St., New York 36, N. Y. 

ELECTRONIC EQUIPMENT WANTED! 

Sell to 
-+ SALES INC. 

We want to buy all types of new and used surplus electronics equipment. Use coupon 
to tell us what you have. We are the largest purchasers of such equipment. 

WRITE TODAY! 

Use following numbers to indicate conditions: N-1, brand new; N-2, used, like new; N-3, used. 

ITEM CONDITION PRICE WANTED 

To: ARROW SALES, INC., 7460 Varna Ave., N. Hollywood, Calif. 

Name 

Address 
SEE ARROW SALES, INC. AD ON PAGE 451 
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IMMEDIATE DELIVERY- FRESH STOCK 
MFD. VOLTAGE TYPE PRICE 

.Ol............ 1000 DC 24F174 .49 .01............ 4000 AC 26F789 2.95 

.02 1000 DC 27F285 1.25 

.02 400 DC 23F274 .39 

.02 10 KVDC 24714 .... 9.50 

.045 16 KVDC D-4495 9.95 .05....... .... 600 DC S. T .29 .05....... ... 1000 DC 23F325 .49 

.05-.05. _... 600 DC S. T .49 

.05-.05 600 DC 22F797........... .69 

.06 25 KVDC 26F585 17.50 

.1 40o DC 481379 .45 

.1.... ........ 500 DC 147876543 .49 

.1 600 DC 22F415. .59 

.1 ... ........ 1000 DC 27F287 .. .65 
.1 .. 1500 DC P70B1E11104K.... .69 
.1 3500 DC K5204513 2.96 
.1 7500 DC 25F405 3.95 
.1 10 KVDC 23F430 9.95 
.1 12 KVDC 26F68 .. . .. .. .. .. 9.95 
.1-.1 230 AC Z11860........... .49 
.1- 1 600 DC 22F805 .05 
.1-.1. ... 600 D C 27F291 .85 

400 DC NCP9193 .79 
.1-.1-.1. .... 400 DC C A-255 .79 

600 DC 61116 ........... .85 
.1-1-.1 ..... 600 DC 371425........... .85 
.15 440 AC 5213288... .... .70 
.15 4000 DC 400015... ..._ 2.95 
.15-.15..., 6000 DC 26F435.... ....._-.5.25 
.15 8000 DC Ldg. Wm 6.95 
.19 .. ........ 2500 DC 28F201. .. 2.35 
.2 440 AC Ldg. MIg .69 
.2 1000 OC 23F316 .72 
.2. 10 KVDC 26F433 10.95 
.2-.2 2 4000 DC 10345 . 4.95 
.25 250 AC 26F822. .69 .25............ 330 AC 9CE1A167 .72 .25............ 400 DC DA4025 .49 
.25....-....... 460 AC 26F876 .79 
.35 600 DC 22F611 .69 
.25.... . 

' 

000 DC 6261FG254K .89 
.25.. ....... 000 DC 27F255 .85 
.25. 1000 DC 26F467 .85 
.25 1000 AC 481129 1.45 
.75 . 2000 DC T.111200025 1.45 
.25 ......... 3000 DC 5511P 3.45 
.25 3500 DC 25F637.. 4.95 
.25 4000 DC 26F767........... 5.95 
.25.. 6000 DC 25F659 7.95 
.25-.25 400 DC 22F640 .79 
.25-.25 600 DC 6022G .79 
.25-.25 600 DC 5104FF2541- .99 
.25-.25 600 DC 147102019P1 .79 
.3 ......... 2000 DC 25F932 1.45 
.3-.3 ..... ..... 1000 AC 21F560 1.95 
.31 2000 AC 21F480 2.50 
.36-.36 . . . ... ..........000 AC 25F008 1.65 
.366-.127-.0SS.. 330 AC 25F683.... .95 
.37S 250 AC 26F937........... .79 
.38-.38 800 AC 21F707 1.65 
.4. . .... 500 AC 21F720 .79 
.4-.4 ...... ... 800 AC 21F588 1.70 ./ 1400 AC 25F934 1.75 
.42.... ...... 800 AC 21F331 .85 
.4d -.l6 ..... ... SAO AC 21F484 1.70 
./5.. 120 DC Ldo. Mfg .65 
.45-.45 800 AC 21F569 1.95 
.46 ... ...... 1750 AC 21F573 1.95 
.5. 200 OC Ldo. Mfg .62 
.5 .. ... 330 AC 25F572 .79 
.5 400 DC C59589 .69 
.5 . 400 DC Ldg. Mfg .69 

22F612 .79 
.5 600 DC Ldo. Mfg.. . .79 
.5 600 DC Ldg. Mfg. .79 
.5 600 DC 6513144593K .95 
.5 . 1000 DC 23F331 .89 
.5 . 1000 DC 10050G .. .89 
.5 1500 0C 01294 .95 
.5 1500 DC 21F628.. .95 

5 2000 DC 26F698 1.95 
.5 ......... 3000 DC 30003 3.95 .5..... 4000 DC 28F128 6.95 
.5 5000 DC 50005 7.95 
.5- 1 400 DC 481769 .70 
.5 .5 300 DC 23F280 .82 
.5- 5 400 DC Top Term .89 
.5-.5 600 DC 23F498........... .92 
.5-.5 600 DC 23F487........... .92 
.5-.5 3000 DC 25F536........... 4.95 
.5-.5-.6 600 DC 22F437 1.25 
.58............ 1000 AC 21F476 1.65 
.6 200 AC 28F120 .95 .6-.6-.6........ 100 AC 27F7142... . 1.25 
.635 1300 AC 71F396.. .. .. 1.65 
.656 900 A C 75FA91.... 1.65 .666...... . 800 AC 21F333. .. 1.35 .':]......... 120 AC 269663. .. .95 
.7 .... . . 1300 AC 21F'^5. .. 1.50 

800 AC 21F3?1. 1.95 
.7- 7 ROO AC 11F718 1.95 

330 AC 9CF.1A1'.8.. a 
.75 400 DC 2ßF168...... .... .19 
.9 120 AC 21F603.,. .. .. .89 
.95... 660 AC 23F336. _. .95 
1.0 .. 100 DC 5461EB105K 1.25 1.0............ 500 DC 23F303.... .95 1.0............ 500 DC 9CD6A4 .95 
1.0 ..... 440 AC 9CE1A320 1.05 
1.0 . 600 DC 6281BF305K 1.15 
1.0 600 DC Bathtub .89 
1.0 600 DC Ld9. Mfg...... . 1.05 
1.0 1000 DC Ldg. Mfg... 1.15 
1.0 1150 AC 21F641.. .., 1.75 

VOLTAGE TYPE PRICE 
1500 DC 15010.. .. ... 1.85 

1.0 ... 2000 DC 23F70... .. 2.95 
1.0.. 4000 DC 40010.. . 8.95 
1.0-1.0 600 DC Bathtub. . 1.25 
1.0-1.0 600 DC 23F569.. ... 1.65 
1-1-3-5 ... .. 150 DC Ldg. Mfg.. _. .95 
1.05 800 AC 21F592... 1.25 
1.1 200 AC 25F450...... .... 1.25 
1.1 440 AC 26F853... ... ... 1.30 
1.1 720 AC 21F477 1.65 
1.25 125 AC 26F594 1.45 
1.25........ .. 125 AC 28F192...... 1.45 
1.25 . . . . . . . . . 660 AC 21F713 . . . . 1.65 
1.26........ I40 AC 21F338... 1.45 
1.26-.25 1000 AC 21F850 .... .95 
1.26-3.0....... 1000 AC 21F714 .95 
1.35. .. .. .. .. .. 125 AC 28F238.. . . . 1.49 
1.45 750 AC Ldg. Mfg 1.55 
1.45-2.8 850 AC Ldg. MI9........ 1.55 
1.5.. 330 AC 25F4113 1.55 
1.5 . 660 AC 21F651 1.75 
1.58-0.3 800 AC 21F671... . ... .95 
1.66. 850 AC 21F697... ... 1.75 
1.75 150 AC 28F159.. . .. 1.55 
1.75 330 AC 21F174... .. 1.75 
1.75 660 AC 21F631.. .. 1.95 

... 120 A C 1A931 ... 1.45 
2.0.. 220 AC 21F169. 1.65 
2.0 330 AC Ldg. Mfg. . 1.70 
2.0 . 400 DC óathtub. . . 1.45 
2.0.. . 600 DC Ldg. Mfg 1.70 
2.0. 600 DC 22F999 1.70 
2.0... . 250 AC 25F150 1.68 
2.0 660 AC 25F993........... 1.85 
2.0 800 AC 21F835 1.90 
2.0 1000 DC LdY. Mfg 2.95 
2.0 1500 DC Ldo. Mfg 3.95 
2.0 2000 DC 20020 5.50 
2.0 2500 DC Lilo. Mfg 6.45 
2.0 3000 DC Ldo. Mfg 7.95 
2.0............ 4000 DC 22F985 14.95 
2.0 . 5000 DC 23F50.... 15.95 
2.0 6000 DC 60020 27.50 
2.0-.5-.3 200 DC 355 .95 
2.2 750 AC 21F563 '-1.75 
2.25 330 AC 21F479 1.85 
2.25 600 DC Ldg. Mfg 1.85 
2.25. ....... 1600 AC 21F667 4.50 
2.5.... ...... 330 AC Ldg. Mfg 2.35 
2.6 440 AC 21F744.. . 2.35 
2.6-0.4 440 AC 21F676 1.75 
2.7 130 AC Ldg. Mfg 2.45 2.75........... 330 AC 25F983.... 2.50 
2.75 . . 385 AC 49F16... 2.60 
3.0 330 AC Ldg. Mfg 2.75 3.0............ 600 DC F6030. ... 2.25 
3.0 1000 DC Ldg. Mfg. . . 2.75 
3.0-.05 600 DC 22F632... 1.65 
3.25 330 AC 25F378. 3.15 
3.26 230 AC 21^S96. 2.75 
3.5 330 AC 21F597 3.45 
3.5 660 AC 25F971. 3.95 
3.7 230 AC 49F9 . .. 3.45 
3.7 230 AC 21F705 .. 3.45 
3.75 330 AC Ldg. Mfg. ... 3.50 
3.75 ' 1000 DC 6037.. ... 3.75 
3.9 230 DC Ldg. Mfg. .. .. 3.50 
4.0 100 DC 23F548 ... 1.95 
4.0. 330 AC Ldg. Mfg. .. 3.65 
4.0.. ....... 400 DC 0I1 Filled . 2.50 

DC Oil Filled .. 2.65 
4.0 600 DC 26F106 . .. 2.75 
4.0. .. 600 DC 7061FF405V 3.45 
4.0 600 OC 01249... .. 2.75 
4.0 660 AC 21F665.. . . 3.95 
4.0 . 1000 DC Oil Filled ... 3.75 
4.0 2000 DC 22F195 . ... 15.95 
4.0 4000 DC 70E1EM405K .... 27.50 
4.0-4.0 1000 DC 4223 . ... 4.50 
4.5 230 AC 21F703... 3.95 
4.5 330 AC 21F691 4.25 
4.65 230 AC 21F365 3.95 
5.0 220 AC 21F134.. ........ 4.35 
5.0 330 AC 9CE1A306........ 4.35 
5.5......... 230 AC 21F702... 4.40 
5.75 .. 330 AC 26F100... .... 4.50 
5.0 . 440 AC 21F420 4.75 
6.0 330 AC 3060 4.85 
6.0 600 DC 5060 4.85 
6.5 330 AC Ldg. Mfg 4.95 
7.0 . 230 AC 21F300 4.95 
7.5 . 330 AC 9CE3A309 4.95 
8.0. . 660 AC 6080 5.25 
8.0. .. 1000 DC Oil Filled.... 4.95 
9.5 330 AC 26F273....... 4.95 
10.0 50 AC 26F412.. 2.75 
10.0 330 AC Oil Filled 5.95 
10.f .. 440 AC 25F501. 5.95 
10.0 600 rC Ldg. Mfg.. 1.95 
10.0 . 1000 r3 C. 10100G 7.95 
10.0 .. 1500 DC 23F152 P.95 
10.0 . 1500 DC 7001FH10614. 6.95 
12.0 ... .. 750 AC 25F268.... . 8.95 
12.0 1000 AC 25F234...... _ 8.95 
14.5 . 275 AC 25F500... 7.50 
15.0. . .. .. 330 AC Ltl9- MIg.. . . 9.50 
20.0....... . 220 AC 21F299. 9.50 
25.0 25 DC Bathtub .95 
25.0 50 DC Bathtub 1.45 
30.0 90 AC Ldg. Mf9..... .. 2.65 
30.0 400 DC 26F702 9.95 
42.0. ..... 600 DC 25F673... . 17.50 
46.2 330 AC 26F413 . ... 24.50 
59.0 330 AC K58545. 27.50 
20-:0-51 .... 90 AC MK4 M0132.. 29.95 

MFD. 

HIGH VOLTAGE CAPACITORS 
18F268 rated dual 00 Mid 0. 3000 VDC 565.00 

e PFD -402440 Paper rated 7.0 Mid ® 9000 VDC 542.10 /19F210 rated 0.1 Mid ® 6000 VDC. 
Óil, r 

204. 537.50 
1. Mid 7500 VDC 527.50 A70160 g 

Al4F338 rated 4.5 Mid (g 7500 VDC 579.50 
92C-21 Ill Paper rated Dual 0.6 Mid ® 9000 VDC 032.50 ],,arisen type FL rated 1.0 Mid (dl 10.000 VDC 537.50 

26F60 rated 0.1 Mfd ® 12,000 VDC S9 95 #A7548, oil fined. rated Dual 0.25 Mfd 
@ 6000 v DC......... .514.50 

f y1{120086-1 Paper rated 0.65 Mid 412;500 VDC .519.95 
/15020. rated 0.25 Mfd 15.000 VDC 519.50 
?20020 rated 0.25 Mfd g 20.000 VDC 527.50 

#TK20002.2 Paper rated 0.26 Mfd ® 20.000 VDC. 52730 
1##TK20006 Paper rated 

®0.5 
Mfd ® 20.000 VDC 545.00 

/20020 ruled 
1.0 

Mfd (id 
200000 

VDC 5129.50 
/14F103 rated 0.5 Mfd ® 25.000 VDC 557.50 
#1 1425080 Paper rated 0.5 Mfd ® 25.000 VDC 557.50 

t.eo type FP cased 111,9 Mid C5 26 000 VDC 557.50 
/14180 rated 0.76 Mfd IS 26.000 VDC 572.50 

14150 rated 1.0 Mfd 0 26.000 VDC. ..... 582.50 
46734 rated 1.0 Mfd ® 25,000 VDC 582.50 
140112 rated 0.001 Mfd ® 60.000 VDC 542.00 
14998 rated 0.026/0.026 Mid ® 50.000 VDC 059.50 
14F127 rated 0.026 Mfd ® 60,000 VDC 545.00 
14F97 rated 0.25 Mfd. ® 50.000 "DC. 579.50 

All capacitors fully guaranteed standard brands only. We carry a complete line of paper and oil filled, 
transmitting types, channel, bathtub etc. Let us quote you on any of your capacitor requirements. All 
prices FOB BOSTON 

EL E CT R 44, cornpdny t. 
110 PEARL ST. BOSTON 10, MASS. Phone LIBERTY, 2=1890 
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ELECTRONIC SURPLUS 
RELAYS 

Auto Elec, R4511, 650U Ohm. 2MA. SPST. NO $l.45 
Auto Elec. 1145, 6500 Ohm, 2MA, SPST, NC. & 
SPST, NO Siunll $1.95 
Guardian G39327, 6VAC, SPDT & SPST NO 

Shod. $1.95 
Struthers -Dunn ADBT8, 6VAC, DPST, 30A.-52.95 
Edison Theheal 184808, 6V AC -DC, SPST-NC $1.95 
Allied FX-31A, 6VDC, S1'DT, 2A $2.25 
Allied PDX-R6, 6VDC, 4PDT. 15A $4.95 
RUM #591184712, 6VDC, SPST-NO. 5A $1.95 
1111M #5608-10, 6VDC, SPST, double break. -$1.45 
Allied BO9D29. 6VDC. 3PDT. 15A $3.95 
G.M. #12700. 6VDC. SPST-NO. 200MA $1.95 
Struthers -Dunn 8XAX100; 18VAC, SPDT, 8A $2.95 
Auto Elee, R45P, 24VAC, SPST-NC & SPST-NO 

$1.95 
Auto Elec, R-30, 20-30VDC, SPST-NO & DPDT $2.95 
Clare #35EC, 12-24VDC, DPST-NO&SPST-NC $1.75 
G.E. C112791 -ß108C20, 12-24VDC, DPDT, 10A.$1.75 
G.M. #13020, 18-24VDC. DPST-NO & SPST- 
NC $1.75 
Leach 1O54ARW, 22-30VDC, DPDT & SPST-NO. 
15A $2.25 
Henry #1010 Min., 24VDC, SPST-NC $1.35 
Allied BO13D35, 24VDC, SPST-NO, double break. 

Allied ES691526, Min. 24VDC, DPDT, 3A $1.35 
Allied 432-11272. 24VDC, SPDT, 3A $1.65 
G.E. C162791-G10F2, 24VDC, DPDT, 5A 
C.E. 55936. 24VDC, DPST, BA. Min $1.95 
G.M. #13013. 24VDC, SPDT, double break, 15A $1.95 
G.E. 3GTR72F4, 24VDC, SPST, double break, 300.t 

$4.95 
G.E. Cß2791-D101F3, 24VDC, DPDT, 10A $2.25 
Allied BO14D35, 24VDC, SPST-NC, double br2.95 I5Aeak. 

G.E. E55837, 24VDC. SPST-NO, double break. 2A 
$1.95 

Sperry E1A20248, 24VDC, DPST-NO, 2A $1.75 
Leach 1222DED, 24VDC, SPDT, RA $1.95 
G.E. CR2791-11100F3, 24VDC, DPDT, 15A $2.25 
G.E. 4255251, 24VDC, SPST-NO. 6A, Min $1.75 
Leach #1074, 24VDC, DPST-NO, 15A, Ceramic $3.25 
Allied 130151)35, 24VDC, SPDT, double break, 15A 

$2.95 
Allied B06D35, 24VDC, DPDT, 10A $2.25 
Allied BNIRD33, 24VDC, 6PDT, 10A t5 25 
Allen Bradley X95545, Type B6B, 24VDC, SPST-NO 
double break. 200A 52.95 
Allen-Bradley X99309, Type B6B, 24VDC, SPST-NO 
double make/break, 200A $3.95 
Allied 110X48. 24VDC, SPST, double break 52.95 
Price Bros. #311, 28-32VDC, DPDT, rotary -52.95 
Square D. Class 8990, ARO -30, 110VAC 80 cc. 3 PST, 
double make NO double break, 15A $9.95 
Cramer Type Tee. Adjustable timer, 115VAC, 0-5 

50 
W -L Type N83, 115VAC, 60cy.. 3PST-NO & 4 'ST - 
NC, 15A $9.95 
Westinghouse #1162956, 115V, 60cy, DPDT, IOA $9.95 
Struthers -Dunn 1BXX54, 115VAC, 60cy, DPST-NO. 
6A $3.95 
W -L #4586297, 115VAC 60cy, DPST-NO. 25A $7.50 
Allied BOHX-P4, 115VAC 60cy, DPDT, 10A 65.25 

5 
dÀipscon Type 501, 115VAC-DC, SPST-NO, Thermal. 

5 
Edison Type 501, 115VAC-DC, SPST-NO, Thermal, 
45 sec. $1.95 
Struthers -Dunn TD974A, Thermal. 115V, 60cy, SPDT, 
30 . $2 95 
Struthers -Dunn Thermal, PVA3, 115V, 60cy, SPST- 
NO, 1 min $2.95 

PULSE NETWORKS AND 
TRANSFORMERS 

Sprague #7.5 -E4 -16-60-67-I', 7.5V. "E" Circuit, 4 
sections, 16 Microsec. 60 PPS, 67 Ohms Imped.$7.95 
Sprague #7.5 -E3 -3-200-67-P, 7.5KV, "E" Circuit, 
3 Microsec. 200 PPS, 67 Ohms Imped, 3 sec- 
tions $6.70 
Sprague #R -E5 -1-1000-50P. SKY, "E" Circuit. I 
Microsec. 1000 PPS, 50 Ohms Imped. 5 sec- 
tions $22.50 
Sprague #10 -E3 -0.5-2000-50P. 10KV, "E" Circuit. 
3 sections. 0.5 Microsec. 2000 PPS. 50 Ohms 
Toped $29.95 
Sprague #15 -A -1-400-50P. 15KV, "A" Circuit, 1 sec- 
tion, 1 Microsec. 400 PPS. 50 Ohms Imned 537.50 
Sprague #15 -E4 -0.91-400-50P. 15KV, "E" Circuit, 4 
sections, 0.91 Microsec. 400 PPS, 50 Ohms Impel 

$19.95 
Fast #15-E5-1.33-700-50P2T, 15KV "E" Circuit, 5 
sections, 1.33 Microsec. 700 PPS, 50 Ohms Ironed. 

$29.50 
W.E. #13-163330 Network Assy, 3 retard coils & 3 
coed in oil filled rect. case, 330 Ohms, 1 Micro - 
sec. $22.' 
Raytheon Pulse Trans. Type WX-5137. Pri: 4KV, 1 

Mu. See., Sec: 16KV 16A $9.75 
Raytheon Pulse Inversion Trans. Type UX-5442 
-45V +40V $6.75 

ELAPSED TIME METERS 
Mfd. by R. W. Cramer Co. Type RT -2H, 0-10.000 
hobrs by tenths. 115 Volts 60 ey $11.50 
Mfd. by G.E. Model 81(TYD33, 0-10.000 hrs. by 
tenths. 115V., 60 cy, 3" sq $14.95 
Mfd. by G.E. Model 8KT8Y60. 0-10.000 hrs. by 
tenths. 115V., 60 cy 514.50 

MINE DETECTOR SCR 625 
Detect, metallic objects (ferrous or non- 
ferrous) to a depth of approx. 6 ft. Find 
outboard motors on the bottom of lakes, lo- 

cate underground piping, treasure, me- 
tallic fragments in lumber, etc. New 
complete with inst. book, $65.00. Used 
but like new $45.00 

INSULATED TUBING 
Size I.D. Color 

.0156" Greent 

.0156 Black 
20 .034 Black 
20 .034 Yellow 
20 .034 Brown 
14 .072 Black 
12 .089 Block 
12 .089 Orange 
12 .089 Orange 
12 .089 Black 
11 .101 Black 
ll 101 Black 
11 .101 Black 
11 .101 Yellow 
11 .101 Yellow 
10 .112 Black 
9 .124 Black 
8 .141 Black 
8 .141 Black 
8 .141 Clear 
8 .141 Yellow 
7 .158 Black 
6 .178 Black 
6 .178 Clear 
6 .178 Orange 
6 .178 White 
6 .178 Black 
5 .198 Black 
S .198 Black 
5 .198 White 
4 .224 Clear 
4 .224 Black 
3 .249 Black 
3 .249 Black 
3 .249 White 
3 .249 Black 
2 .278 Clear 
2 .278 Black 

5/16" .3125 Clear 
5/16" .3125 Black 

O .347 Yellow 
o .347 Black 
3/8' .375 Black 
3/8" .375 Black 
3/8" .375 Yellow 
3/8' .375 Black 
3/8' .375 Black 
7/16' .438 Black 
7/16' .438 White 
15/32" .469 Clear 
1/2' .500 Black Extr, Plea. 
5/3 .625 Clear Extr. Plas. 
11/16' .688 Black Extr. Plas. 
3/4' .750 Clear Extr. Plea. 
13/16' .813 Clear Extr. Plea. 
7/8' .875 Black Extr. Plea. 
7/8' .875 Clear Extr. Plan. 
1' 1.000 Clear Extr. Plan. l' 1.000 Black Extr. Plan. 
1-1/8" 1 .125 Black Extr. Plan. 
1-1/8' 1.125 Clear Extr. Plan. 
1-1/4' 1 .250 Black Extr. Plan. 

Type Per 100' 
Var. Cam. 51.75 
Extr. Plas. .75 
Var. Can. 1.75 
Tri. Sat. Glass 3.75 
Tri. Sat. Glass 3.75 
Var. Cam. 2.10 
Sat. Glass 1.10 
Este. Glass 4.75 
Var. Cam. 2.20 
Var. Cam. 2.20 
Este. Plas. 1.10 
Var, Cam. 2.55 
Sat. Glass 5.00 
Sat. Glee 5.00 
Dbl. Sat. Glass 7.50 
Var, Cam. 2.75 
Var. Cam, 3.00 
Var. Cam. 3.15 
Este. Plan. 1.40 
Extr. Plan. 1.40 
Cel. Extr. 3.15 
Var. Cam- 3.45 
Sat. Glans 6.15 
Este. Plis. 1.65 
Var. Cam. 3.80 
Extr. Plea. 1.65 
Ve, Cam. 3.80 
Var. Cam. 4.10 
Extr. Plan. 1.85 
Extr. Plan. 1.85 
Extr. Plan. 2.00 
Sat. Glass 7.00 
Extr, Plan. 2.25 
Tri. Sat. V.C. 5.25 
Extr. Pies. 2.25 
Sat. Glass 6.55 
Extr. Plan. 2.65 
Var. Cam. 5.15 
Extr. Pies. 3.00 
Extr. Plea. 3,10 

Neo. Hose 10.00 
Var. Cam. 6.60 
Var. Can. 6.60 
Dbl. Sat. V.C. 8.90 
Extr. Plan. 3.60 
Var. Cam. 8.00 
Sat. Glee 8.90 
Var. Cam. 3.60 
Extr. Plas. 4.00 
Extr. Piss. 4.00 
Extr. Plas. 4.50 

5.00 
6.85 
8.75 
9.50 

10.00 
12.50 
12.50 
15.00 
15.00 
17.50 
17.50 
20.00 

Per M' 
511.00 

5.40 
13.50 
32.50 
32.50 
17.50 

7.00 
42.50 
18.00 
18.00 

7.00 
21.50 
46.ßd 
46.00 
60.00 
23.50 
26.00 
27.50 
10.00 
10.00 
27.50 
30.50 
57.50 
12.50 
34.00 
12.50 
34.00 
37.00 
14.50 
14.50 
16.00 
64.00 
18.50 
48.50 
18.50 
61.50 
22.50 
47.50 
26.00 
27.08 

62.00 
62.00 
81.00 
32.00 
76.00 
85.00 
32.00 
36.00 
36.00 
41.00 
46.00 
64.00 

dQ 

a, 'c 

GP -7 Radio Xmtr, Complete w/6 Timing Units & 

all accessories. Freq. Range: 350-9050 Kea. Tutee 
Complement: (1) 803, (11 ROI, 1I) 843, (115Z3. 
(21 1816 and a full set of spares. 100W output. 
Brand Nest export boxed. Cross Wt. 450 1,hs.$149.50 

HEAVY DUTY TRANSFORMERS 
Moloney Elec. it It EId0393. Pri: I L5í230 V, 50/6Ocy: 
Sec: 21000 Volts # 200MA. Oil Filled. 161/2"W. 
16'D, 20-',6"R exc. of Ins $225.00 
G. E. Cat. #79G365. Pri: 202.5V: Sec: 6.5VCT G< 

250A, 50/60cy, 2.46KVA. Wt: 130 lbs. 9'4"x7;4" 
x9 -six" $39.50 
G. E. Cat. #7479972. Pri: 230/200V, 50/60cy: Sec: 
2450/2320/2210V @ 1.162/1.222/1.29A, 2.85KVA 

49.50 
G. E. Cat. #7471997. Pri: 215/430V, 50/60ey Sec: 
5VCT @ 30A, RKV ins $22.50 
G. E. Cat. #7470971. Pri: 230/200V, 50/60ey: See: 
1365/1300/1235V @ 0.539/0.555/0.595A. 0.735KVA 

$29.50 
G. E. Cat. #7479965. Pri: 230V, 50/60cy, 3 ph: Sec: 
16.4/8.2V @ 60A 1KVA $27.50 
G. E. Cat. #7475695. Pri: 115V. 50/60cy: Sec: 
3530/3720/3910V 1.31KV.A, 2.5KV Ins $47.50 

CIRCUIT BREAKERS 
G.E. Type AF I. 12.5V AC 60ey. 15 Ampere- 
SPST $4.95 
Adams Electric Thermag, 120VAC 60cy. 15 Ampere'. 
SPST $4.95 
Adams Electric Thermag, 120VAC 60cy, 20 Ampere.. 
SPST $5.25 
Westinghouse #4127F, 125VAC 60cy, 20 Amperes. 
SPST (LN) $4.05 
Adams Electric Thermag, 120VAC 60cy, 25 Ampere, 
SPST $5.55 
Heineman #0322, 230VAC 60cy, 25 Amperes Carne 
A, DPST $8.75 
Heineman #0111, 115VAC 60cy, 30 Amperes c,,,,, 
2. SPST $7.75 
G.E. Type AF -1. 230VAC 60cy, 35 Amperes DPST 

$9.95 
G.E. Type AF -1, 230VAC 60cy, 50 Amperes Dl'S'C 

$12.53 
Heineman #0322. 115VAC BOey, 50 Amperes Curve 

Amertran "TRANSTATS" 
lipVoltage Regulator 
1.5 KVA 50/60 cy. Cow 

:uutator range 0-115 V. Max. 
Amps. 100. Reconnection dia - 

gram available for 230 V. to 
A operation $225.00 

E L E CT RO,ra& e. 
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SELENIUM 
Current 

(Con- 
tinuous) 

Full -Wave 
18/14 
Volts 

RECTIFIERS 
Bridge 
36/18 
Volts 

Types 
54/42 130/100 
Volts Volts 

1 Amp. 
2 Amps- 

Amps, 
4 Amps- 
5 Amps, 
6 Amps. 

10 Amps. 
12 Amps. 
20 Amps, 
24 Amps. 
30 Amps, 
36 Amps, 

$1.25 
2.20 

3.75 
4.95 
5.50 
6.75 
8.50 

13.25 
16.00 
18.50 
25.50 

$2.20 
3.60 

6.75 
7.95 
9.00 

12.00 
16.00 
24.00 
31.11 
36.00 
45.00 

$3.60 58.95 
6.50 10.50 

13.00 
8.75 

12.95 27.00 
14.00 36.00 
20.00 45.00 
29.59 52.5, 
36.00 90.00 
39.54 98.00 

New, Selenium Rectifier Transformers 
P1II: 115 V., 60 cycles ln. 4 ,nuns $ 8.75 
sEC: 9, 12, 18, 24, and 36 12 Amps 16.75 
volts 24 Amps 35.75 

Made to our specs. for continuous, heavy-duty use 
II5V. PRI -36V. 50 amp second XFMR $39.95 
115V. PRI -5V. @ 190 Amp. SEC $59.95 
115/230 V. 60 cy. PRI. SEC.: 1.5, 30.5, 33.5, 
and 36.5V @ 4 AMPS. Herrn. Sealed.... @ $6.50 

New Selenium Rectifier Chokes 
4 Amps. .07 hy.-.06 ohm $7.95 

12 Amps. -.0l hy. .1 ohm $14.95 
24 Amps. -.004 hy.-.025 ohm $29.95 

We manufacture standard as well as special types of 
selenium rectifiers, rect. supplies and XFMRS. Low 
prices . . . Write. You will like our quick service, 
low prices, and good workmanship. 

Top Dollar Paid for SURPLUS TUBES 
& EQUIPMENT -Send List With Details 

TUBES 
We guarantee all tubes. We endeavor to give 
you low, low prices, consistent with quality mer- 
chandise and service. Stock Up Now. 
0A2 S .98 64K5 .75 371-B .95 
0B2 1.10 6AK6 .90 373-A(WE) . 5.00 
OZ4 ....... .59 BANS 1.75 374-A(WE) . 4.00 
14E4 1.10 6138 .65 387-A(WE) . 2.50 
1B3GT .836ßG6 -G.... 1.60 400-A(WE). 2.50 
1822 2.00 6C4 .45 401-A(WE) . 3.50 
1623 8.00 6F6 -M .88 403-B(WEI . 7.50 
1L4 .69 6F8 -G .88 407-A(WE), 5.00 
1L21 4.00 6G6 -G .95 408-A(WE) . 2.75 
1N21 -B 3.45 6J5 .49 GL -559 1.00 
1N23 -A 2.45 6J6 .59 KU -676....25.00 
1P123 -B,.,.. 3.70 6J7 .75 715-C 20.00 
1N31 5.50 6K7 .70 717-A .98 
1N34 .64 6L5 -G .49 803........ 3.50 
1N34-4 .85 6L6 -G 1.19 805 2.50 
1N44/400 -B. 1.21 6L7 .98 807 1.59 
1N45/400 -C. 1.39 667 .98 829 9.95 
1H54 .89 6SD7 .79 832........ 6.95 
2C39 29.95 6SG7 .88 837 1.45 
2C43(G.E.) .15.95 65K7 -GT... .60 838 2.25 
2C52 5.50 6SL7-GT... .60 860 3.95 
2021 1.35 65N7 -GT... .65 861. ...... 22.50 
2E24 2.75 6V6 -GT.... .60 866-A 1.55 
2E30 2.15 6X5 -GT.... .45 872-A(G.E.) 3.50 
2K45 85.00 6Y6 -G..... .95 1616 .74 
3628 7.50 7C30 85.00 1619 .30 
3829 12.00 7H7 .80 1622 (6L699i 1.95 
3BP1 5.75 12A6 .65 1625 .40 
3 B P11 10.00 12C8 .79 1629 .30 
3C27 7.50 124H7 -GT.. 1.10 1631 1.50 3C33...... , 9.95 124U7 .69 1632 .70 
3E29. 10.95 12SF5 .70 2050 1.45 
3Q5 .99 12SG7 .87 2051.. .... 1.19 
4C35 26.50 12SH7 .65 5516 5.95 4X1504....37.50 12SJ7 .65 5608-A 3.95 
5BP1.. .... 3.50 12SR7 .70 5654 2.00 
5BP4 4.00 FG -105.....19.50 5910 .75 
5CP1 3.00 211... .70 8020 .98 
5FP7 1.95 274-A(WE) . 3.50 9001 1.35 
5U4 -G .59 274-B(WE) . 2.25 9002....... .80 
5X4 -G .85 276-F and G15.00 9003 1.10 
5Y3 -GT.... .45 304 -TH .... 7.75 9004 .39 
SZ3 .85 304 -TL 8.00 9006 .39 
6A67 .95 310-A(WE) . 5.95 C6L/5528...15.00 
64C7 .98 311-A(WE). 6.50 F -123-A.... 6.95 
6AG7 1.45 350-B(WE) . 4.95 RK -72 .75 
64J5 1.90 359-A(WE) . 4.00 RK -73 .75 

WRITE ON TYPES NOT LISTED 
ºn® 

32 I(V. VACUUM CAPACITORS. EIMAC BOXED 
6MMF. $8.50- 12 MMF $10.95 

50 MMF $13.50 
Bliley -Type SMCI00- Crystal Standards. 
New -I00 I(C. and 1,000 KC Bar $8.50 
In Stock -3 New NC -183-D Receivers in sealed 
cartons. Special price on these National sets 

5 lb. spools of finest rosin -core solder only $3.75 

ART-1-DeLuxe 75 Meter AM Mobile XMTR- 
New-Complete Only $19.95 
AR.11-Complete Station for 20, 40, 80. Superhet 
Row -50 Watts CW w/built in AC Pwr Supply. 
New -in compact suitcase (orig. cost over $500) 
Special Only $99.50 
Weston Meters. 0-100 micro amps. 21/4" Diam. (Blank Scale) New Boxed. VERY Special..55.95 

Terms: FOB -NYC -25% Deposit with order -or 
send full remittance to save COD charges -Rated Firms (D.&B.) Net 10 days - All merchandise guaranteed. 

A R R 
ELE[TROf1I(5 CORP 

136 LIBERTY STREET NEW YORK 6. N. Y. 
Phone: REctor 2-2562 

Cable: Barrylect, N. Y. 

Relay K-101 SPDT-24v DC5. $ 4.95 
83.1 SP CosxConnectore for Above 1.35 

KC Crystal BT cut 3.95 
Vacuum Switch 6.95 
Plate Relay 8000 ohm SPDT 2.49 

Coaxial Cable -75 ohm 
roll. 511.95. 300, roll. 22.50 

I/8 -.AV /I 
Coaxial 
Set or 
1000 
VS -2 
41ó11a 
15059/U 

150' 
3" Scope Shield. 1.29 

THE SPECIALS OF MONTH 15 HY 421 800 MA Choke 6.95 
2 mrd 3000 V Condenser. 4.25 

TUBES!! BRAND NEW ! STANDARD BRANDS ! TUBES!! 
We are clearing our tremendous tube stock at the lowest prices ever. Take ad- 
vantage of this opportunity to stock up. Transmitting -Cathode Ray -Mag- 
netrons -Photo Electric -Klystrons -Special Purpose -Receiving. 

0A3/VR75 .91.04 5JP4 .924.45 809 51.69 FG105 .517.95 5Y4G .. .50.67 7117 51.10 0133/7R90 . 1.19 
0C3/V5105 1.19 5323 

5429 
..12.25 ..12.25 810 9.95 

811 2.85 
FG146 ... 8.95 
FG172 ...33.50 5Z3 

5Z4 
.85 
.85 

7L7 .85 
7N7 .85 003/VR150 .85 

1622 .. 2.15 5430 
5J32 

..49.50 ..99.50 812 2.75 
813 7.75 

F0451 ... 4.95 
FG582 ...97.50 6A3 

8441.4 
.95 

. .95 
707 .75 
707 .85 

11323 
1B24 

.. .. 9.78 
9.73 

5LP1 
5NP1 

..22.50 . 5.50 
814 2.69 
815 2.35 

0L4344 ..29.95 
GL5024 .. 1.79 

648 
6A7 

.82 

.89 
7S7 .95 
7V7 .89 1B26 

1B27 
.. .. 2.35 

14.95 BAN5 
6A56 

.. 3.75 

.. 2.75 818 1.05 
828 .69 

0E100 
HF300 

. 8.95 
.22.45 

6A8GT . 

6407 
. .95 

.98 
7W7 .95 
7X7 .99 1829 

1B32 
.. .. 2.45 

3.75 
6437 
8C21 

-. 4.45 
..22.25 828 9.95 

829 10.95 1111140 
HY115 

.. .69 .. .69 
6AC5GT 
6AC7 

. 1.05 
.95 

7Y4 .59 
7Z4 .65 1B36 

11338 
.. .. 19.95 

28.75 
6F4 
634 

6.25 
7.55 8296 

830E 
.. .. 12.95 

2.75 
HY813 
KC4 

.19 
37.50 

8AD7GT 
8AE8G . 

. 1.29 

. .79 
124 .59 
12A6 .. .65 1642 

1N21 xtal 
4.75 

.75 
7BP7 
7DP4 

. 6.55 ..14.50 832 
832A .. 8.95 

9.45 KU830 
ML101 

. 6.75 
..47.50 6AF8G . 

6AG5 . 

. .85 

. .82 
1247 
12A8GT 

.90 

.69 1N21Á 
I N2IB " 

1.59 
3.25 9GP7 

9.09. 
..13.75 
..13.75 833A 

8364 
.. .. 42.50 

3.49 REL21 
RK48A 

.. 1.95 .. 4.59 
6AG7 
64136 

. . 1.45 

. . 1.29 12AH70T 
12AL5 

1.19 
.85 

1N22 
1N23 
1N23A " 

1.19 
1.2$ 
2.39 

9LP1 
9LP7 
101304 

..14.95 .. 4.95 

..17.45 

837 
838 
841 

1.43 
2.23 
.45 

RK59 
RK60/1841 
RK65 . 

1.35 
2.25 

..26.50 

6A35 
6Á85 
8AK6 

. . 1.95 

. . 1.30 

. . 1.09 

12A76 
1 2AÚ8 

.55 
1.10 

.75 
1N2313 " 
1N26 " 

3.69 
6.95 

10Y 
12DP7 

.39 
..14.75 843 845 

.27 4.25 RK72 . 
RK73 . 

.. .48 .. .48 
6AL5 
13AQ5 

. - .59 

. . .57 12AÚ7 
32AV6 

.88 
1N27 ' 
11(34Á " 

1.59 
.97 

12GP7 
1214P7 

..14.75 

..14.75 
849ß 7.50 RX21A 

13X120 
.. 2.49 
..12.93 

64Q6 
6495 

. . .85 
. 1.25 

2046 
126E6 

.65 

.69 

.69 1P21 
11'23 

. .. 37.50 
3.95 

12LP4 
15E 

..20.95 
1.35 

852 27.50 TZ40 . 
V70D . 

. 3.75 
.. 6.95 

6AT6 
8A05 

. . .65 
. . 1.19 

12C8 
12F5GT 

.69 

.65 
1P24 
1036 

.. 

.. 
1.79 
2.69 

15R 
19T8 . 

.69VR78 
.. .99 

881 
884 

22.50800 
.27 v391 . 

.48 
.. .95 

BAUB 
BAVE 

.65 
. . .55 12J5GT .50 

1521 
2ÁP1 

.. 6.85 
10.95 

2304 . 

28D7 . 

.. .45 
2.25 

885 
8884 . 

.98 
1.35 

VR92 
VT127A 

.29 
.. 2.45 

604G 
697 

. . 1.25 
.95 

12J7GT 
12K7GT 

.75 

.65 2C21/RK33 .45 
2C22/7193 .29 

30 special .45 
35TG . 3.25 

888JR 
8139E .. 1.29 

35.00 
VT158 
VU29 . 

..13.95 .. 2.49 608G 
6648 

. . .73 

. . .65 32K8 . 

2C26A .18 45 special .32 872A .. 2.95 VU111 . 1.19 613C5 . . .75 128Á76T .79 2C34/RK34 .55 
2C39 ...32.50 53A 5.95 

75TL .. . 6.25 
874 
876 

1.19 
.27 

VX33 . 

1X41 . 

.. 3.95 .. 6.95 
66E8 
66E6 

. . .65 
.72 12SC7 . 

12SF5 . 
.85 
.75 2C40 

2C43 
... 8.49 
...14.95 

100R .. .89 
100TH ... 7.95WL530 87786 

1.751.59 
WL468 .19.95 

..12.75 
6BG6G 
813118 

. . 1.59 
.95 125E7 . .52 

2C44 ... 1.19 121A ... . 2.39 885 1.39 WL531 .. S.95 6BJ8 . . .95 123117GT .68 2C46 
2C51 

... 7.95 ... 6.95 
203A .... 8.45 
204A ....69.50 902A 

905 
.. 9.95 

3.23 
WL532 
WL578 

.. 2.45 .. 1.29 
61308 
8C4 

. . 1.25 
.55 32SJ7GT 

1251170T 
.65 " 

.80 2821 
2E22 

... 1.35 

... 1.92 
211 .69 
212E ....49.50 

908 1.95 WL616 
WL819 

..34.30 .18.95 8C5 
6C8 

.60 

.59 I2SL7GT 
12SN7GT 

.75 

.85 2E24 
2E26 

... 4.65 

.. 3.15 
215A .... .15 8.49Zß3200 217C8086 929 1.25 27.50 

.145.00 
8C8G . .85 

.72 12SQ7GT 
12SR7 

.72 
2E30 
2J21A 

... 2.15 ... 8.95 
2274/5C27 4.59 
249C . . .. 3.69 

923 
927 

.95 
1.10 042 

OA4G 
.03 .. 1.15 

608 
808 

.12 
85 1454 

.72 .. .89 2422 
2328 
2427 
2330 
2J31 

... 7.75 
..24.50 

...24.50 

...87.50 ...27.50 

25013 
250TH 
250T1. 
282B 
274A 

.. 9.45 
...21.95 ...17.95 . 3.95 ... 5.50 

931A 
955 
958 

.. 4.5Ó 

.35 

.3 5 

002 

1A3 
1Á4P 

1.39 

.70 
.. .75 

6E5 

6F8G 
6G60 

.79 

. . .87 

. . .95 

1466 
14ßB 
14F7 
14F8 

.. .75 .. .72 
.82 .. .85 

2432 
2333 

...27.50 ...27.50 274E 
278A 

.. 2.95 ... 9.75 
957 
958 

39 
.39 

1ASGT 
1A8 

.. .58 
.63 

6138 
6H6GT 

.65 
. . .65 

í413T 

2J34 
2J38 

...27.50 ..110.00 293A 
294A 

... 2.69 ... 3.95 991//NE18 .35 
1A7GT 
1ÁB5 

.. .85 
.89 

635 
6J5GT 

.75 
. . .55 1407 .. .75 

2337 
2338 

...11.95 

...11.95 
3006 
304TH 

.. 9.95 
... 8.95 1813 

4.95 
79 

1133/8018. 
1840 

.82 
. .79 

646 
637 

.95 

.95 
108G60 . 

251.80T 
1.65 

.65 2J39 
2440 

...44.50 

...39.500 
304TL . 8.95 
3054 34.95 1818 

.. 
2:64 1135/254 

1B7GT 
. .82 

.. .85 
6J7G 
6K6GT 

.60 
. . .65 

. 

25ZBGT. 68 
2446 
2448 
2149 

...39.50 ...24.50 307Á/13K75 4.45 
310A ... 5.95 
3384 .65 

1622 
1825 

, 2.4527 
1.35 

1C5GT 
308 

.. .75 
.69 

6117 
ßK8 
61.6 

.79 

.85 
28 .47 

.30 
2J50 
_.1546 
2.155 

...34.50 ...21.50 ...32.50 ...97.50 

... 
323Á/B 23.95 
327A/5C37 4.75 
3284 .. 8.95 

1825 
1629 
]639 

255 

3050 
10700 
1080 10T 

.. .65 .. .65 .. .65 
.65 

ßL8 
6L86 
61.70Á 

.25 
2.25 

. . 1.50 
1.50 

3 
31 
32 
33L701 

.25 
.55 
.47 
.57 2.161 

2.162 
...47.50 ...47.50 3514 

3506 
..11.93 .. 3.93, 1630 

18313 
.. .1F4G ,75 

1,75.72 

1E5E7GT .95 .. .95 
81.7 
ßL76 

.85 

.85 
33 .57 

21(25/ 
783Aß .38.50 

21128 ....32.50 

350E 
371AS 
3734 

.. 3.95 .. 7.50 

.. .95 
1839 
1836 

. .. 
.75 

1F4 
1F5G 
1G4 

.65 
.. .65 

6N7GT . 

6147GT 
897 

. .85 
.79 

35/51 
3585 

.. .60 
68 

21129 ... 21.75 
2K33Á ..310.00 
IAP1 9.95 
3623/ELIO 2.59 
31323/141122 4.69 
9B24 ... 5.25 

371B 
388A 
3934 
394A 
417A 
434A 

.. .69 

.. 1.45 .. 7.95 

.. 3.95 .. 8.75 

1638 
1ß41/R1160 
1844 1854 
1655 

,. .. 

2.45 
2.25 
.89 

2.89 
1.50 

1H4GT 
11150 
1HSGT 
138GT 
148 

.65 

.62 

.62 .. .72 .. .75 

.75 

898G 
8SAGT7G 
80C7GT 
8ßC7 
8SFSGT 
6SF5 

.89 

.85 

.92 
. .65 

.85 

.77 

3506 
38W4 
35 
35y41 
3524 

.. .67 

.. .65 .. .53 
. .65 .. .69 

.í1324W 
íB25 

... 7.95 
4.39 

4464 
4480 

..27.50 .. 1.15 
3.75 

1881 1.55 
1,65 

114 
1L4Á 

.85 
.. .85 

.. 
806S07GT 
ßS07 

.77 

.75 
3525 
3525 

.. .60 
.. .52 

'1B26 
11327 
828 

3 BPl 

... 

... 3.59 ... 3.75 

... 8.39 
5.95 

450TH 
45071. 
471A/1ß21 
527 

.. 

.38.75 
43.95 

2.45 
12.45 

19198051 
1981 
2050 
2051 

.. 
.. 

4.93 
1.45 
1.18 

11,138 

11,06 
1LC5 

11.0511.06 

.. .95 .. .75 .. .75 
.91 

.. 
8587 .. 
6537 .. 
6SD7 
6SK7GT 

. .75 
.. .65 
. .75 

.72 

S7 

41/44 

.64 

.59 
.. 

.529 

3C22 
3023 
3C24'24G 
3C27 

..124.50 
.10.95 
. 1.75 

. 7.95 

559 
562 
575A 
701A 

1.35 
97.50 

..13.45 
5.75 

80005 
8008 
8011 

.. 
6.75 
5.95 
1.59 

1LG51L 
1LH4 
1LN5 

.79 
.. .79 

.79 

.75 

6SL7GT 
BSQ7GT 
6SR7 
6SR7GT 

.75 
. .75 

.75 

.68 

41 
42 
43 

.69 

.65 

.65 

3031/C1ß 
3C45 
3CP1 

. 2.75 ...16.95 
. 1.95 

702A 
703A 
704A 

.. .. 3.25 .. 5.25 

.. .95 

8012 
8014 

.. .. 2.65 
28.75 

1N5GT 
105GT 
114407 

.75 

.75 

.68 
6SS76ST7 

65V7G.. 

.68 

.98 

.75 
2.75 

4523 
4825 

.6 
69 
.79 

3CP1S1 .. 1.95 
3001 .... 4.45 705A 

706BY 
.. 1.95 8020 

8025 
.. ,98 

5.45 1R4 
4 

.. .68 
.69 65V7 .. 

617G 
. 
. .88 

47 
48 

.79 
1.25 

3DP1A . 6.95 
3DP1-S2Á. 8.95 
3821A ... 1.65 
3E29 ....13.95 
3FP7 .... 1.65 
30Pí .... 4.39 

708CY 
70801 
70801 
707B 
708A 
709A 

..35.00 ..35.001 ..39.50 

..39.50 ..13.95 .. 4.45 
3.45 

9001 
9002 90035065 
9005 9005 9008.. 

.. 

.. 

. 

1.50 
.65 

1.65 
.45 

1.45 
.95 

1S4 
105 
íT4 
IT5GT 
1U4 
1V 

.65 

.69 

.65 

.65 .. .68 

.67 

.65 

.. 
BTS 
6Ú6C 
6U7GT . 
6U7G .. 
6V6 
61601 

.85 
1.05 

.88 
. .55 

.55 
1.39 

.65 

413 

5045 
5006 
501,601 5016... 

,73 
.. .89 

.67 
.. .65 

. .65 
41107 .... 3.45 710A/8011 .99 CIJA.. 9.95 1X2 .96 .85 563.55 .72 
4-62A ..29.95 
4-250A ..39.95 713 

714AY 
.95 .. 4.95 C5B 

C6A BA 
7.45 
7.45 

2A3 
2A4G 

1.10 .. X40 .. 6 
6X4 

.85 56 .55 
4-250A ..34.45 
4AP10 . 4.45 

7156 
7156 

.. 6.39 
8.75 CBJ 

CIOOD502 
6.39 2.49 2A6 

2A6 

.4585 
.45 
.45 

6X50116 . 

6Y7G 

.65 
. .65 57 

58 
.65 
.65 

4824/F.7.56í .95 
7.95 4B25/8CP 

715C 
717A1 

..22.90 .. .45 
CK503AX 
CK503AX 

2.49 
2.95 2A7 

217 
.45 
.05 

.. 
6 
6ZY5G 

. .75 
.75 

. .75 
79 
701,7011 

.35 
1.35 4625/200. 8.95 722A .. 2.45 CK505AX 2.25 213G .. 1.05 7A4/XX1 .75 754 .55 41328/2000 

4B32 
4B32 

8.95 ... 4.95 
9.69 

722A 
7234 
723Á/B 

.. 2.35 .. 9.95 

..19.25 
CK507AX CK5AX 
CK512AX7 

2.25 
2.25 
2.95 

2X2 
3A44 
3A4 

.595 .. 1.65 
7A5 
746 
7A7S 

.75 

.75 
75 
76 .82 

.SS 
4C3/079í 
4C35E 

22.95 
.27.50 

7256 
726A 

.. 6.75 .. 6.75 CR1005X 
CK10O6 

7.45 
.25 

3A5 
306/1299. 

.65 

.85 

.42 
7Aß 
7AG7 

.75 
,00 

1.75 
77 
80 

.75 

.75 
5AP 
5AP4 

..14.95 ... 3.45 
726A 
7306 

. 49.50 

..29.50 EK1 . 

E1148 
3.25 
.35 

306/1299LF4.. . .43 
3Q44 .... .89 

.. 
764 .75 
7B6 .75 

80 
82 

.85 

.85 
5ÁP4 ... 3.45 7504 ..89.50 .75 3Q4 .63 7B6 .75 83 1.10 
5BP4 
5BP4 

... 4.45 ... 4.45 
80071, 
800 

.89.50 
1.255 

F123 
F127A . 

7.75 
27.50 

3S5GT ... .79 
3S4 .74 

74 .75 
7C4 .75 

847 
85/6Z4 

.92 
.79 5CP17 

5C22 
5C221 

... 1.75 ...65.00 801A .25 
802 3.95 
803 3.75 

F606Á 
F606 . 

F6607 

. 

. 

89.50 
37.50 
47.50 

3V45R4 .74 
5T4GY 1.32 
5U4 1.32 

7C5 .80 
7C7 .80 85 89 .25 

.29 
5021 

...24.25 ...21.85 804 11.75 . FG7 - 

. 4.89 5U40 .69 
7C7 .75 
7E6 317145 1.29 

5FP7 
5301 

... 4.85 ... 4.85 
805 3.75 
808 24.95 FG27A 

F057 . 

4.95 
4.95 

.... 
5Ú4G .-.- .98 
5W4 .79 

.65 
7E6 .75 
7E7 .75 

11703 .. 1173 . . 

1.29 
1.29 

5302 ...22.50 807 1.59 FG . 14.95 5X36 .. .75 787 .75 117Z3 .. .65 
5.102P2 ...22.50 808 2.68 FG81A 3.49 5Y3GT ... .45 7137 .75 117Z6 .. .89 

SEE OUR EQUIPMENT AD OPPOSITE PAGE 

PHONE CABLE TELETYPE 
DIGBY 9-0347-8-9 HAMSHACK NEWYORK I NY1-771 

WRITE FOR QUANTITY PRICES. Pei es subject to change without notice. 20% deposit required. All merehan ise guaranteed. F.O.B. NYC minimum order 510.00. 

RADIO HAM SHACK Inc. 
189 GREENWICH STREET NEW YORK, N. Y. 
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SEARCHLIGHT SECTION 

WANTED WANTED 
Test Sets TS -12, 13, 14, 33, 35, 148, 147, 
174, etc. Radio Radar Equip. ARC -1, 8, 

ART -13, ATC, APS-10, 15, 83, 34, TPQ-2, 
BC -348, 842, BC -1018 Recorders, etc. 

WRITE! WIRE! CALL! 
ilia SPECIALS OF THE MONTH 

PANEL METERS 
2" SQUARE WESTON-SANGAMO 

0-20 Volts D.C... $2.95 n-5 Ma $2.95 
0-49 Volts D.C. .. 2.9:; 0-300 MicroamD 4.95 
0-.5 Amp IS.F.. . 2.95 
0-100 Ma (0-300 scale) $2.95 

RADAR COMMUNICATIONS AND TEST EQUIPMENT 

FLUXMETER 
I'ortable Gauss Meter with range of 500-4000 
Gauss. Used to test Magnetron and other mag- 
nets. Probe has a gap of 1W'. Complete. 

$32.50 
Brand 

New 

TS-34/AP SYNCROSCOPE AND OSCILLOSCOPE. 
Used to test and service airborne and ground radars. 
Complete in portable carrying case with all probes, 
cables and accessories. Input 110v 60-2600 eye. 
Excellent. 

TS -16 Altimeter Test Set. Used to check various 
altimeters or as an accurate waveme er. 

95 New 
TS-6I/AP S -band Echo Box. Using meter provided. 

it is possible to maximize the XMTB adjustment 
and determine relative power output. Complete 
with probe and cable. Very good condition..$140.00 

TS-I3/AP 
atmeter. Precision 

signalb 
microwave. Test set will 

provide either pulsed or CW output in Xe band. 
Input 115v 60-800 eye. 

TS-226/AP measure peak 
Ixmtter in the range o200-00mes Has provisiout 

of 
n 

for oscilloscopio signal observation and built in cali- 
bration. Part of AN/APM-29. 

TS-69/AP freq. meter covering range of 400-1000 mcs. 
complete with calibration charts, antenna & crank. 
In metal carrying case. Excellent $72.50 

TS-170/ARN-5 XTAL controlled test ocs. with the fol- 
lowing freq. ranges: 332.6, 333.8. 335.0 depending 
on XTAL in use. This set is used to align glide 
path receivers. Batteries and antenna are self con- 
tained. Excellent condition. 

TS-89/AP Voltage Divider. 1:10 and 1:100 ratios. 
Wide band for true pulse shape. Output to scope. 

TS-10/APN Altimeter Test Set. Good condition. Com- 
plete with cables and dummy antenna $35.00 

TS-12/AP V.S.W.R. Test Set for X -band. Complete 
with amplifier, slotted line, termination, adaptors, 
etc. In 2 carrying cases. Excellent. 

T mos. pulsed & CW output. Used 
8400-9600/APM-3 X -band signal generator. 

to check APS4 and 
similar sets. 

TS-36/AP X -band Power Meter. Consists of power 
measuring circuit. Horn antenna, co -ax to wave guide 
adaptor, connecting cable and probe. Will measure 
either absolute or relative power. Nominal band of 
usefulness is approx. 8.5-9.7 KMC. 

TS-3/AP S -band Frequency and Power Meter. Port- 
able. Battery operated. Complete with all cables. 

TS-33/AP X -band Frequency Meter. 8500-9600 mes. 
Contains crystal detector and indicating meter. Out- 
put to scope will indicate pulse wave shape. 

TS-62/AP X -band Echo Box. 8400-9600 mcs. tuned 
and untuned input. Will indicate resonance on meter. 
Complete with pick up antenna and cable. 

IE-19 TEST SET. V.H.F; portable equipment cover- 
ing 100-156 mcs. Used to test SCR -522. ARC -1, 
ARC -3, etc. Complete with signal generator, held 
strength meter and accessories. In carrying case. 
Excellent. 

BC -221 PRECISION FREQ. METER. Covers 150kc- 
20,000kc. Can be supplied with or without modula- 
tion. Portable. Complete with calibration book and 
crystal. Excellent. 

S -BAND SIGNAL GENERATOR. Laboratory test set 
using 707 Klystron in McNally Cavity. Has pre- 
cision attenuator and wave meter. Complete with 
cables. Mfg'r. Western Electric. Input 11 

0v 
0v 

60-2600 eye. 
CW-60/ABM WAVEMETER in portable carrying case 

with callb. charts and cables. New $97.50 

OTHER TEST SETS 
TS-278/AP TS -1S9/1.1 LM 
TS-102/AP TS-110/AP IE-36 
TS-47/APR TS-164/AR TS-59/APN 
TS-184/AP TS- 19/APQ-5 TS-23/APN 
TS-268/UP TS-98/AP TS-I8/AP 
1-130 TISN-311V Thermister Bridge 

AN/TPS-3 PORTABLE RADAR 
Lightweight Portable Search Radar for detection 
of aircraft, in the frequency range of 600 MCS. 
power input: 115v 400 cyc. 1330 watts, 28V DC 
100W. Complete installation. 

SO -13 S -BAND MARINE RADAR 
Compact Sea Search Radar for small vessels. 
P.P.I. indication is provided. Complete in original 
rases with complete sets of spares. Excellent 
eendition. 28V DC input. 

Wo maintain a completely equipped reconditioning 
shop and development laboratoy. All equipment is 
reconditioned and checked out to original specs. Our 
laboratory facilities, technical and production know- 
how and thirty thousand feet of space is available for 
electronic subcontracts. 

AN/APS-15A RADAR 
High resolution X -band Navigation and Blind 
Bombing Radar. Can be used for high or low 
altitude blind bombing, precision navigation and 
to home on X -band ground beacons. Can also 
be used for ground installations. Available with 
or without the flux gate gyro stabilizing system. 
Presentation is a 5" P.P.I. a 3" A scope and a 5" 
remote P.P.I. Power input is 28v and 110v 400 
eye. Weight is approx. 375 lbs. installed. Electri- 
cal characteristics are as follows: freq. X -band. 
power output approx. 40 KW, range 5, 30, 50 and 
100 mile search and beacon. Antenna beam width 
4°. Supplied from stock, reconditioned and 
checked out. 

SCR -718A. AM C HIGH ALTITUDE ALTIMETER. A 
complete equipment for installation in aircraft to de- 
termine height above terrain. The range of SCR -718A, 
AM is 0-5000 ft. SCR -718B. C is 0-50,000 ft. 
Power input 115v 400-2600 Cyc. 

MOBILE POWER PLANT 
(Gas Driven) 

Output: 220v-31iw-410 Cyc. One phase. Excel- 
lent condition, checked out. 

SCR -555 DIRECTION FINDER 
Freq. range 18-65 nics. Complete installations avail- 
able including the Quonset hut. Bearing indication is 
aural -null or left -right bearing on a meter type indi- 
cator. Power input is 12v. Weight of complete instal- 
lation, approx. 2500 lbs. 

1 

AN/UPN 1 & 2 PORTABLE 
RADAR BEACONS 

S -band beacons that can be interrogated by any 
S -band radar in a 45 mile range and will answer 
with a coded reply which can be changed as de- 
sired. The UPN-1 is battery operated. The 
UPN-2 is 110v 60-2800 eye. Weight is approx. 
65 lbs. complete. 

APR -1 MICROWAVE RECEIVER 
We can supply from stock AN/APR-1 receivers and 3 
tuning units to cover the freq. range of 38-1000 mos. 
These receivers are almost identical to the APR -4 
equipment and the tuning units are directly inter- 
changeable. These sets have outputs for a panadaptor 
and pulse analyzer which can be supplied at addi- 
tional cost. 

AN/APS-4 RADAR 
Airborne X -band search and attack radar house,' 
in a plastic bomb assembly that can be Jettisoned 
at will. Presentation is a 3" B -scope. Range 3-75 
miles. Freq. approx. 9375 MC. Supplied complete 
with all amplifiers, indicators, junction box; input 
11 .5v R00-2000 ('ye. and 20v DC. 

AN/APS-2 RADAR 
Airborne S -band search bombing and surveying 
radar using 5" PPI and 3" A scope. This equip- 
ment is an ideal low cost radar for commercial 
or military aircraft. Using UPN-1 or 2 S -band 
portable beacons, very accurate mileage measure- 
ments can be made to over 45 miles between the 
APS-2 and the beacon. Provides a very rabid 
surveying method. Charac. as follows: range 5, 
20, 50, 100 miles; 360° PPI sweep; freq. approx. 
2900 Mes.: power input 28v and 115v 400-2600 
('ye. Complete, checked out ready for installation. 

AN/APS-3 Airborne X -band Search and Homing radar. 
Complete. Contains RF head, modulator, synchronizer, 
control boxes, plug,a, antenna, etc. 115v 400 eye. 

SO 10 CM PORTABLE RADAR. This set is a very 
compact search radar. Complete installation 
available. New in carrying cases. Tech. data 
as follows: 
l'ower input: 90-130v Synch, output avail- 
cy eye..: pulse rate: able; accuracy - °: 
800 cyc.; range: 3, 15, power output 1 KW: 
45 miles; pulse width: beam width: 8° horic. 
1 microsec.; 300 yds. 15° vert.; presentation: 
min. range, all ranges: A, B, P.P.I. 
I. F. F. 

AN/ARC-1 TRANS/REC. 
Provides Radio -Telephone Communication between 
Aircraft or Air:raft and Ground. Complete with 
Shock Mount and Control Box. Input: 28V DC. 
Excellent condition. Available in either 10 or 20 
Crystal Controlled Channels 100-156 MCS. checked 
out. 

SCR -269/G Automatic Radio Compass. Freq. range 
200-1750KC. Complete with BC -433-G receiver, 
BC -434. LP -21, 1-81, 1-82, BK22, etc. Very good 
condition $129.95 

Marine Radio Telephone and Telegraph Emitting 
and Receiving Equipment. Freq. range 1500 
12000KC. Consists of xmitter, receiver, antenna 
loading coil, remote control box, power unit, cables. 
etc. Power input is 12 or 32v DC. We can supply an 
110v AC power supply for stationary use at addi- 
tional cost. Excellent condition. 

SCE -536 Xmitter-Receiver (handy talkie). Freq. range 
3885-5500KC. Complete with coils, tubes, crystals. 
Very good condition. Pair $185.00 

AN/APA-I0 Panoramic Adaptor for use with any re- 
ceiver with following IF's: 455KC, 5 mcs, 30 mcs. 
Unit will give panoramic presentation (1 mc wide 
for 455KC input) (100KC for 5MC input) (2MC 
for 30 mcs input). Power input 115v 400 eye. but 
can be changed with the addition of a proper power 
transformer. Excellent condition $175.00 

10 CM R.F. package, 2700 mes. Consists of BC -1007 
modulator and BC -1091 16F head. Power output 
approx. 40 KW. Complete with tubes $125.00 

AN/CRT-3 Victory Girl. Dual frequency emergency 
lifeboat xmitter. Complete with xmitter, kite hydro- 
gen generator, etc. New in knapsack. C.A.A. 
approved. 

AN/APR-5 Radar Search Receiver. Freq. range 
1900-3100 rgcs. Will detect signals up to 10,000 
mcs. with reduced sensitivity. Contains oscillator 
and mixer cavity, IF strip, power supply. Input 
60-2800 eye. 115v. Excellent condition. 

T-50 Radiotelegraph Transmitter complete with Dower 
supply and all accessories with spares. Portable. 
New in cases $075.00 

AN/APT-5 300-1500 mcs xmitter cavity oscillator 
using 3C22 lighthouse tube. Power output 30 watts. 
Noise modulated. Excellent condition. Complete$ó 
with all tubes 

PE -104 Vlbrapack for SCR -284. Overseas packed in 
original cartons with spare vibrator. Large quantity 
available. New. 

SCR -522 VHF Airborne Command Equipment. Freq. 
range 100-156 mcs. in 4 channels receiver and 
transmitter. Crystal controlled. Complete equip- 
ment. Consists of trans/ree control box BC -802, 
dynamotor PE -94, AN104A antenna, plugs, etc. 
Power input with PE -94 in 28v. We can supply 
PE -98 dynamotor for 12v input at additional cost. 

HEADSETS - MICROPHONES 
HS -I8 Headset 8000 ohm PL -59 Plug $2.95 
HS -23 Headset 8000 ohm PL -54 Plug 4.9 
HS -30 Headset 200 ohm 2.95 
HS -33 Headset 600 ohm PL -354 Plug 4.95 
HS -38 Headset 600 ohm PL -354 Plug 2.95 
T-30 Throat Microphone PL -291 Plug .95 
T-17 Throat Microphone PL -co Plug 175 

MISCELLANEOUS 
Sound powered chest and headsets MI -2454-1 

type O. mfg. RCA, Brand new. Pair 5 29.95 
R-57/ARN-5 receiver 29.50 
AS-32/APX-1 antenna 2.50 
AN -CRC -7 V.N.F. Handi-Talkies 112MC CRYS 

Controlled 165.00 RA -62 power supply for SCR -522 
RA -34 power supply for BC -375 250.00 
BC -1206 beacon rec. 200-400KC 28v in. exce 14.95 
MN/26-Y compass receiver. ExcellentBC-1016 

tape 
24.95 

BC -733D receiver wrecorder. 

Complete. New 29.95 
C-3 Navy snooperscope in carrying case. Uses 

flashlight batteries 425.00 
BC -1284 lighthouse tube preamplifier 69.95 
AN/CRC.-4 2 meter trans/roc 22.50 
AN/APA-17 radar direction finding antenna, back 

hark parabola; freq. range 300.1000 med. 
horizonally and vertically polarized 59.00 

BC -996 interphone amplifier 9.95 
RL -42 motor antenna r el 24 95 30 MC I.F.. strips using 6AK5 
50-7 APA-23 recorder for APR 135.00 
AS-27'ARN-5 antenna. Excellent 4.95 
ARA -500-1500 KC receiver 24.95 
ID-80/APA-17 indicator Excellent 129.95 
R-28/ARC-5 100-156 mc. receiver 34.95 
BC -639 receiver. New 17.95 RM -29 remote control. New 13.95 BC -455 6-9 me receiver 14.95 BC 454 3-6 mc receiver 39 B5 BC -800 xmitter/receiver 49.50 BC -950 100-156 mc xmitter 
RA -300 FM exciter (mfg. Tempest. New 32.50 FL -B filter 
FL -5 filter. Less cables. Fair......... 2.65 
3C -16-D GSAP gun gca a Fomenters with all 

19.95 l 

ATr2A /APN-2 nantenna. 
s 
Fair 4.95 

\Ve have a large stock of TS-34A/AP spares. 

SEE OUR TUBE AD OPPOSITE PAGE 

ICABLE: HAMSHACK NEWYORK I PHONE: DIGBY 9-0347-8-9 

WRITE FORQUANTITY PRICES 
Prices subject to change without notice 
F.O.B., NYC minimum order $10.00. 
20% d°posit required. All merchandise 
Guaranteed. 

New fall catalog now available 

RADIO HAM SHAC.K Inc. 
89 GREENWICH STREET . NEW YORK, N. Y. 
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SEARCHLIGHT SECTION 
NEW THRIFT -LITE 

LIFETIME 
PHOTO -FLASH 

Not kit. Intl l'wr Life gtd LOU,. Root, A p15' cord 1/1000 See flush y 
coder. See. True daylite our. Ueubl. 

Tl e 
rro 

C40.now 
115VAC /lite 

Complete Ouafi, F AC A Battery - 

539. 9 
opr. AC40 & BP25 portopak A all semenfor Kt/ lD.\K & COMPURe hatter...;.. , $53.98 

CoWrit for 
B ostereks. Eat" liter, U R F a for l Focal ocal plane Nutter. & soeeeeoriee. 
AD15 IntensHier, Double. Light Output of Beek Unit $16.69 AC -45F 115V/800 Flash Unit. Feature. Selec- tive Tim, Daley. Up to 30 MOlieecond Complete W/LUetime Flue, Bulb 549.40 TAB "SUN -FLASH" LAMPS Tab" VI -Sec. 

NU10 0. 
GE FTII4 ' 0100 $8.49 No. 1 AMGLO 5804X 100 9.98 238T GE FT 210 200 9.98 530T GE FT 403 500 15.98 VA SYLV. 4330 200 9.98 23MT FT 214 250 10.98 22ST FT 110 200 10.98 u 358GTQ FT 603 6000 54.98 

PHOTO FLASH PWR SUPP KIT 1000VDC/35MA. Usine Doubler Crkt. Trans former. Reotilier, Soeket, Condensere. Retieto,. Diagram. W/Flash Tube V4X4/X400. Rated 200-300 Watt See 531.98 

zx.aeíPlHOTOFLASHFD Total 72 
CAPACITOR 

Per Unit. 
S 

30 UnUniist 21.8 21.8 Ml FD/39 
FD 

001' DC3648 W See...57.96 95 SaDetails 
15MFD/3330Vn AC/IS,ovDC Intermirite ttentt.. .53.98 25MFD/330VAC/1500VDC Inter mu tent.... 6.49 I6MFD/600VAC/2806VDC Intermittent.,.. 6.95 16MFD/666VAC/3000VDC Intermittent.... 7.95 Suoßa.h Tubes Operatine Data Sheets .25 

T 
THAWS .A ' Suet 

UHF ANTENNA 
UHF ANTENNA 11'/30CM .ATS/ARRI Ueahle Citer A Ham Band Ine. Coax Term Silo PI Cont Ga.k A H'wara Mobile Mt,..,.. 39e: 4 for 51.00 PL259 for above.... .66 TV CONICAL ANTENNA Sturdy Prefab Intl. 8 elements A 100 ft. Copper Twine. Cross Bar & Hd ware. Brand New. $6.95 MICROWAVE ANT Á8i25/APR. 1000 to 34005íe w/UG58U Term In Built HIPaae Fltr Flange Mt` H'Ware... 5á.9B SECTIONAL 
MS 49-52. 124E Ft $2.49 MS 4 Ft 2.49 BASE. MP2222. 3.98: MP47, 3.751 MP48 3.98 

TUBE CLAMPS 
0288-5, 9289-18. 92811. 929-1 930-19, 9289-19. 9285-10.. Each 25eí 5 for 51.00 

"TABS" TUBE SPECIALS 
BROKEN KEYS- ELECTRICALLY 

PERFECT 
IB3GT BH8. 8580 1. 85N7UT 12SN7UT.... Each SOei S for 52.00 
8L860.Á 

0ä138(5T, 
Each779,:R3 o013 r 

1.00 

RHEOSTATS 

2 ohm 50W Model J $2.59 15 ohm 25W w/knob 1.96 60 ohm 50W w/knob. .. 2.69 200 ohm 25W Model D .............. . . 1.9E 250 ohm 25W .... ., ..ea. 1.39:4 fer 6.00 300 ohm 200W Model P 5.49 350. 500. 5000 ohm Slotted shaft 25 W .3 for 2.00 1000 ohm 25W Model J...... 2.19 

Infrared Snooperscope 
mage -Converter TubeH:Seneitivity 
mpllfis ien 2' die. Willrudte ereen-Rmolution up to 350 line/in. 

.omplete data & tube, ea. 
54.901 2 for 59.49 

JPERSCOPE PWR SUPPLY 
1800VDC/35MA, Using Doubler Crkt. Transformer. Reotihere. Soekete. Resis- 

tors, Cnpacitore and Diagram... .. 56.9.6 
DIODE PROBE TUBE 

Unexcelled for No -Loss VHF testing. Ultra- neitive mieletore-envelope. App I:44'. El 
eh 44 

ement d pr bt et tip. Low ewe. htr Brand New. w/data VR92 250' 5 fer 51. 

Selenium Power Supply 
or apply- 

2 V 
u/nn Aedp. n d rtabne 

pletely bunt -'net. 115o/80 ry. 
Usable L,1 it supply, filament 
D. 
model 

piecing. atte battery erq g. 
; 

and center 
voltage 

or 
fing a . Ideal fr tw, "HO" locomotive.. 010.95 

2 for 520.00 

SELENIUM RECTIFIERS 
We epeaiali,r in Rertifiere and Power initialling to your eperificati,ne. Immediate delivery Current 18114 28/18 38/28 54/40 130/100 
(pout.) Volta Volta Volte Volts Volt. 2AMP 2.20 3.60 6.50 10.50 4AMP 3.75 6.75 8.75 SAMP 4.95 7.95 12.95 27.00 10AMP 6.7S 9.98 12.00 20.00 45.00 12AMP 8.50 16.00 25.50 52.50 20AMP 13.25 16.20 24.00 36.00 90.00 KAMP 16.00 31.00 39.50 98.00 30AMP 18.50 24.30 36.00 

36AMP 25.50 45.00 
C. T. Reef 100 Amp 10-0-10V 544.95 
Full Wave Selen Rent A Trane- with Ageing Tape. 
in Kit form. All 115V/80m input 
up to 18 V I/ C at 12 amp, 023.98 
up to 281' DC at 12 amp, 31.98 
up to 181' DC at 48 amps 149.50 
up to 
This BJamp supply ha. 

0VDC at 8 stops 12.98 
no ageing taps. 

RECTIFIER XFMRS 
18.8- 19.2-20.4-21.4 Volts/12Amp $14.98 31-32-34-36 Volts/12Amp 2 Kilns.., 16.98 18- 12-9-CT-9-12-18V/4Amp 8.75 
18 -12 -9 -CT -9 12 18 V/í2A mp.... 16.75 
36VCT-_ 24V-18V/24Amp 35.75 
ONE YEAR GTD PICTURE TUBES 

10 inch Round 514.95 
12 inch Round 17.95 
14 inch Rectangular 20.95 
18 inch Round 22.95 
18 inch Rectangular 23.85 
17 inch Rectangular 24.85 
19 inch Round 28.50 
20 inch Rectangular., 29.95 
21 inch Rectangular 30.45 
24 inch Metal.. .. , 67.00 'Yourold plat. tube is th m write for trade -in -slip on RMA coded'a dated 

tuber with oner guarantee. Ship your de- fective tiring e tube: prepaid only. 
When ordering metal t,.he, defective metal tube is required. 

END EQUIPMENT BUYS SCR595 IFF, Lee, T,he., A. le 3.98 8C602 Cont Bo: for 522. Ae le........ , 1.29 BC605 An,p. Lees Tuber, As is 3.98 
29.95 

129.50 
79.50 

125.00 
69.95 

BC906 Freq. Mtr. era. coud 
1-222A Signal Generator 
1-222A Sie Gen Aa Is 
8C221 Sig Gen Esc. Cond 
SCR522A 1 see/Xtnle /Tuba 
ANTENNA Relay BC442-A, Meter, Thrml Couple 50 inmf toe Coder Compit 5.95 TGS Roter, New 55.98 R4/ARR2 Revr w/Tubas & Dyne 21.95 BC733D Rrvr Lem Tube. A. le 19.98 RM29 Control Unit BRAND NEW 12.98 
1-198 Sig. Gen. 

Calibrator. Metaln 
Tube 14.95 

"TAB" TESTED 
& GUARANTEED 

PRICES SUBJECT TO CHANGE 12aavot/35oMa, 1140vet/70 WRITE FOR COMPLETE TUBE LISTING Ma.. .,. 5 ,98 0A2 .. .98 3C46 ....... 17.98 65B7Y 1.19F127A.. .... 19.98 801A ,4 7í8V/200Ms, 230 V/I65f a. 0A3/VR75... 1.23 306/1299.... 69 6áC7 1.39 V7127Á..... 3.90 803 3.80 6V 2A. 4.95 OR2... .. ... 1.37 302íA 3.98 6á07G7..., .99 CV148.... .. 1.98 ß0S 3.90 B.3V 7A, 0.7V/.9A 8.8V/,3A.3.98 OB3/V1190.,. 1.09 3022........ 13.95 65FS .. .89 VT158 ...... 14.49 807..-,... - 1.65 8.8V/4.O5Á, 0.3V//.3A 3 49 OC3/V 8305 . 1.19 3023........ 1.90 6áF7 .89 F0166 ...... 49.00 808 2.98 e.S V/í.26A, 039/1.285 198 MIers Tell Ile OD3/VR150 .98 3E29 14.95 6507 1.39 F0í72 31.50 809. 2.43 O.a V/3A. áV/24. .. .. .. .. .. .2.98 Your Needs. 183/8016.... .81 4 -LISA 29.95 65117....... .99 250TH 22.25 810......... 9.95 8.3V/1A 81.95; 8.3Y/.8Á 1 49 Give Mfers 1821/471A... 2.85 4-250A 40.95 6áJ7 .89 2507E 16.50 811 2.90 FREED 5V/í0A............4.95 and Si Corps 1822 2.20 4-1000A 108.50 651170T, ... .89 304TH 8.90812.,....... 2.70 WEco 5V/4A 2 98 Stock 1023 9.90 4035....... 27.25 6SL7GT..... .89 304TL ...... 8.90 813 12.49 FREED 2.5vot/105 red.... 4.95 Numbers 1824 17.49 EL58HD.... 16.98 65N7GT.... .79 38tÁ........ .1.43 814 3.45 POWER TRANSFORMERS 1627 14.98 SC22. . .. 49.95 65O7GT T .. 2.79 417A/6042... 18.50 816/8661r, .. 1.07 
A 

' $08V for Crt 6.3 V/OA, 2.5V/1.75 sed Hvine 1632/532A... 3.90 5C30/C58... 3.95 6SR7 .69 0L434Á 29.95 826 ,95 4/ßC412 renlmnt 17.98 1835 10.98 5021.... ... 27.45 6557 1.12 4465 1.05 829 11.4': í320V&375VCT/110me, 5V/3A, 2.5V/3.25A; 1837 16.98 5023/RK65-. 36.50 6ST7 1.33 4468 3.89 8298 12.45 8.3V/2.75A Held Heins. ......... ...... 9.98 1838 29.95 5129 . .... 12.40 6SU7GTY... 3.37 450TH...... 44.00 832 1000VCT/200MÁ. 18V /.55A. 8.3V/b A, 6l'/ 1B40 4.95 5R4GY ..... 1.80 6V6 2.25 450TL 8'..00 832A OA ... ....6.98: 2 for 12-98 1841 49.95 SR4WGY-... 1.7S 6V6GT .. .. .57 450/HF200... 15.95 833A 1000VCT/45MÁ, 765vet/eo ma. 380vet/561a, 1842 18.00 6AG5 .79 6W4GT .57 WÚ68 13.95 834 3e5V/3A, 8.3000/1A. 8.3vct/.3A red Haim 1846........ 1.98 6ÁG7 1.99 í2A H7GT... 1.45 014715 2.69 836 ceo be need 2e rating Raytheon Hyrereil 1853 49.95 6Á965G 1.49 12ÁN5 1.98 CK501 X. .. 1.26 837....... . 1 IS Cora. .. 4.98 1856 38.50 GAH6....... 1.09 126K5W..., 2.98 CKSOIAX... 1.26 849......... 2?A5 900V/35MA 2425V/2A, .cent 18n0V'dblr 1858 350.006Aí5..,..... 1.4012AL5...... .83 GL502A 1.79860 1.90 two 2:2 fil. winds" held ..,...... 3,49 1860 69.75 6AK5 ...... .74 12AT6 .53 CK502AX-.- 1.79 861. .. .. 3.95 O4OVCT/110MA, 63ovrt/lima, 25áV/3A, 1863........ 60.00 6AK5W 2.98 12AT7 .72 CK503AX. .. 1.79 865 1.29 8.3vet/IA, 8.3vet/.35 4.98 í863A 75.00'6ÁN6 1.0512ÁV6 .72 CKSOSAX... 1.79 8666 1.50 77OVCT/85MÁ, 5/2A, 113V3.54. Throd.. .. 3.98 2C39 33.98 6ÁL5 .á112A147...... .57 C5506Á %... 1.79 869 36.95 750VCT/200MA, 8.3V/5A, 5V/4emp. 5.95 2C40 9.98 6AL7GT--.. 1.2912AV6 .53 R11507 9.98 072A...... 3.29 700VCT 120MÁ, 2:ß.3V/3A, 8.3V/lA 3.98 2C40 JAN... 19.90 6ÁN5....... 2.90 í2A V7 .9B 014896X... 1.26 460/HF2'O 15.15 60VC1/100MA, Tapped 350vct, 8.3V/3A, 2C43 26.75 6ÁQ5 .55 12AW6 1.79 CK512AX.,. 3.15 CK1005 .8S 2.50 3A Ieolra)on Winds 115V/45A 3.25 2C43/464Á.-. 9.49 6Á05W ..... 3.9812AX4GT... 1.20 CK522AX... 2.49 CK1027 . .. 3.35 550VC /150MADC 5V/34, 8.30í/5A 3.49 2C44.. 1.20 6ÁQ6 .01 í2A X7.... .. .79 C5á255 %... 3-15 CK3028 9.96 S0OVCT/60MÁ 8.3/45 Held 2.98 2C50 3.69 6AQ7GT,.-- 1.29 12AY7 2.95 CKS26AX... 3.95 CN1o69 2.98 450VCT/200M,ß, 6.3V/3A. 5V/3A.-,--,,.. 3.95 2C51........ 6,456ÁR5 .7912ÁZ7 1.49 CK528AX... 2.39 CK1090 .... 2.98 -- - 2C52 5.98 6ÁR6 2.90 128A6 .79 C11á295 X... 2.98 C5á672 2.29 FILAMENT TRANSFORMERS 2E31 ...... .. 1.49 6AS5 .79 128A7 222.0900 CCKK556572112 
2.29 2.90 128A6 

2.65 121306 

3: °COAL:3289AX. 

1.23 C14531DX. 1.98 5687 
2.45 

6.39et/IA 51.98; 6.39/.6A 
..... 2.19 6556 2 769 32áós 1.23 CK531DX,.. 21.98 5 87670 2.45 6.3ret/IA loud 8.5A) H'Sld 51V,,, 57.69 E4 2.39 6AS7G 4.35 128E6 .63 531 6.98 C5á702.. .. 7.45 

75 6.Sret/1A 51.99: 6.30/.65 1.96 2Eí3 1.39 6ÁT6....... .63 128F6. .... .85 C5á320 X... 1.98 C115703. ... .98 2.6725,....2 1e, 4.191 7.Svet/í2A 2021 2.39 6Á1450T.... 1.19 126117 1.29 WL532 3.98 Xtal Diodes Ne Se cod...... 1,98: 35KeIns 10.98 2,031 29.75 6AU6 .59 í28Y7 1.35 CK533AX... 1.39 1N21Á 1.55 2.Svet/10Arnp 24v/1.25 oed 1.98 2J31Á 79.95 6AV5GT, -., 1.29 126E7 .... 1.26 CK514AX... .69111218 3.00 5 Koine..-.... 3.59; 2:12V/2Á... .... 3.89 2J32 ..... .,. 59.95 6A6 .59 12507 1.05 CK536AX... .8910121C 21.50 SV/2A 6V/3A... 2.25: 6V/6A 2.95 2J33 39.39 6AW6 1.89 F017 3.95 CK537AX.,. 4.98 1822 1.25 6V/i0-.,,--...-13.96; 5V/115A.....-,..16.95 2.134 30.50684G 1.591978........ 1.09 CK538DX... .89 16123 1.35 2J36 120.00 6866 .63 19V0 1.62 CK539DX... 1.98 1N23Á 2.35 PLATE TRANSFORMERS 2J 37 12.70 66ÁT 1.27 RK206 8.95 CK541Dx 1.98 1N23B 3 35 750VCT/65OMA W/501' TOP Herold 59.95 2138 I100VCTT/212MÁ PRI. 115 230V Cad... 6.50 15900V AS V'dblr WE. SIG 3145629/7500V /35MA. 19.95 3000V/10MA Cad WE 181913 Hvine 9.95 5SOOVCT/650MÁ CON W'etaha Cid 69.95 

FILTER CHOKES 
Dual 30 Hy/Boma Cad... $ .98 18Hy/40me AC/DC eete.3 for .98 
12 H v: OOma/ 11'Sld/3 K Vine- .. 2.2S IOHv/126ma/UTC/Cod/ 
H'Bid/IKV a -.... 1.69 á0Hy/125rea/l".d/H'Sld... -. 2.89 Dual/12Hy/1á0m6/2KVine.,- 2.98 

12Hy/300ma/tK Vine 4.95 
2015 /300me or 151ír/40ome/12 KV'na 8.95 
1a-6Hy lA/17 KVie/R"ytheon 55.00 IOHY 200mo Hmeldd JeBereon .. .. .. .. .. 2.95 SHY 2251a Thordseoe 3.50 

CIRCUIT BREAKERS 
Heinmann Mann Bkra. Amps: 0 22. 2. 3. 5, 

7. 9, 12. 15, 20, 30. 36. 40, 00, 180 Each 51.69 
10 for 915.98 Bq. D & CH Toggle Sw Brkre. Amps: 5. 

10. 15, 20. 25 98e 10 for 58.98 /Clime Thermal Puah Button Brkre Amps: 
5, 10. 15. 20. 25. 30 89e........ 10 for $7.98 

STORAGE BATTCRIES 
36 Volt W-II.I-A RD \lini.BR:1 ND NEW; 5 Dee'ened Portable Equip Model.....9801 4 for $3 2V/20AH II' illord PLUS 2V. Vibrator 2.89 6V/6AH Wiled )íT8/B82I4U 1.98 6V/40AH 1t' illard 6.98 Battery Acid, (R -km) I Pt 59e; 2 pt .98 Hydrometer 1.08 to 1.24 Sp Gray 1.98 Sete Gray Ind & Mero. Thermom .98 

866A KIT AND XFORMER 
2 Tubee, Sokte. mar 115v 00cyc loot, onset 
e9.5vet, l0A/Hvieed 56.98 

e$ MICROWAVE 
Klystron Mt0 Assy 1723 AB) & Conyliag to 2 Type ' N" Co -As Fit Ong. $9.98 

1( 1 MI rad Delay LIne. v. Millen. .. ..... .. 52.95 Microwave Li As -ed y- P/O her RT39 A Tr 
" 1T' Cavities. pTy e N6 

p. 
Coupling. Clam 2C43. 2C40. 1827. Tunes 34-2700 

3e 
Ma TLoe, robes.... 529.95 Ot. Waveguldo 

R Thermal Comp & Par 'leas Theroeen 
tore Xtal Diode Deteetur bite & Cling 518.95 Lean Xtl Mtg. A Thermietor . ... , 513.95 3CM X -Band Ware Meter 9285-9465MC 529.95 

7.6 KV 
PULSEtri 

5(1.1(700 RR S Pulse, ohm imped. Permnlloy Core. WEru.... 514.98 Pulse Blocking Ose. 3 daar Video Interstate. I:1 ratio. 32 rh des. H'S1d, Hi1'ine. 0E..51.98 Pulse Blocking Osc. 8 w"dse. 1:1:1 ratio, I nth ode. GE li'Sld, HiVine.. . 52.98 Pulse Blocken Ose. Video intereteee 3 winds.. 1:1:1 ratio. 4.1 nth winde.. 0E. H'SI& HiVine. 1, Mirro Second rise time, 52.98 PULSE SHAPING Ximr Raytheon 1X12819. 
1 MU See. 2000 CY ........ .. .. 39.96 UTAH 9340 P/0 C P -6A/ %.1.815 

400 CYC XFMRS 
3140. 8030. 2920, 2810{/35 Mg. 54.98 ;TU B ES 

9.65 
39 IS 

-. 5.95 

17.75 66CS....... .63 24G/3C24. .. 1.90 CN542DX... .98 11125 4.98 2139 49.50 66C7....... 1.23 258Q6GT... 1.19 CK543DX... .98 10126 8.75 2142 250.00 6BDSGT.-., 1.65 25L6GT .69 CK54413X... .981N27 1.55 2148 28.50 6606 .83 2575........ .79 CK546DX.,, 1.98 11429 3.50 2349........ 39.45 68E6 .59 25Z6GT .99 CK547DX- 1.98 1N32 23.75 METER SPECIALS 2,000 27.50 69F5 .98 FG27A 8.70 CK571AX/ 1034 .64 

OIL CAPACITORS 
Mfd. Each Mfd, Each Mid. Each 

50 edc 1000wrde 32500w9de 
.4 .49 45 79 7 9500 

1S6wrdc 1 .90 1500owrdc 
1-1-3-6 .69 2 1.69 Ogre 9.98 

250rrde 6 2.98 753M/wade 
2. 75 .35 15 4 99 00025 7.49 

300wede 1400medc 1 95.00 
1.2 .39 25 1.29 AC RATED doomed. .5 1,391 220v.,! 
,1 .49 1500wrde 600de 

01 
18 .69 7b 1.69 1 

9 8 

4 1.69 1 1.79 5 1.29 
8 2.29 5 3.49 ' 225rac/ 
8 2.49 6 3.98 630d0 
10 2.89 2000wadc 3 a .79 
20.1 .75 1 1 49 230eae/ 
2e.5 .94 erg 1 .75 630do 
3e 1 .91 1 L89 6 1.19 
8:.25 .99 2 1.98 s30rae/ 

600wrde 3 .52 I000de 
.034 3.69 8 9.49 1 25 .79 .I .52 2500w de I 5 .79 
.2 .69 ._5 2,29 1 75 .90 
2á .61 300Btvode 2 
5 .65 l 2..r 2 6 1,09 

1 .75 5 2.98 1.8 1.16 
2 .92 2 4.49 1.19 
3 1.08 3 6.98 4 1.29 
4 1.89 4 7,90 6 1.49 
5 1.98 t000mede 12 3.49 
6 2.69 8.98 I6 5.90 
7 2.89 S000wedn 25 6.49 
10 3.29 3 4.49 40 9.99 
2e 1 .79 º 18.98 4OSnee/ 
2e 25 .98 4 19.98 1200do 
2e b .98 7000wrtlr .I6 1.29 

212 1.199 
3,t2 1.69 600rae/ 
0075 1.98 1800dc 

200 ?.J9 I 4.98 16 6.98 
3a 05 .89 7500wedc 
a: 22 .98 

I 03 2.98 2000de 
30 25 1.09 ' .05 .49 6 4.49 700wrdc 10000wrdc 6 4.96 

4 800wrdc.9B .012000wrtle 
9 

11a 7.94 
.69 02 4.98 

2MFD/330VAC/1000VDC 'CD" Rd 
Can 3 fer 51.001 10 fer 53.00 9MF0/220VAC/600VDC, Ea 11.00:12 fer 510 QUANTITY USERS, 

WRITE FOR SPECIAL PRICES 
HIGH CURRENT MICA CNDRS 

CYLINDRICAL SIMILAR TYPE ' G" 
MFD KV AMPS MC EACH 
.01 10 30 3 49.80 
.ó2^-b 20 22 a 45.00 

^S 12 20 8 20.96 
001 30 30 3 110.00 
0012 20 18 3 35.00 
002 20 22 3 40.00 

BLOWERS 
"rCFF,' 28 verde 55.98 
`SOCFM 28 verdr 9.95 
:50CFM with 28 to 115 

Trena... - 11.90 
. 75 C F M 220 nor ..... 11.98. J DMZ 24 dr Rí.100, 6.90 /" 70CFM 115V 400 Cycle. 8.98 

BALL BEARINGS 
Thlck- lo OD341(DD 

Fafnir 10/64 40/64 12/64 
38KDD Fafnir 20/64 55/64 17/64 
R6-5 N.D. 24/64 56/64 14/64 
13304 SKF 23/64 1 1/64 20 64 
200 ROD Fafnir 25/64 1 11/64 22/64 
S12/12R Norma 1 24/64 2 32/64 27/64 
305 Norma 63/64 2 28/64 42/8 
6304 SKF 50/64 2 3/64 38/8 

Each 
.75 
.98 
.85 
.90 

1.08 
1.89 
1.80 
1.48 

POTENTIOMETERS -Type 3 
1000 ohm Type J 34' Flatted shaft........ 1.19 
3500 ohm Tope J 51' Shaft. 
7K ohm Type J 64 Slotted Shaft 
25K ohm Type J Al' Slotted Shaft......... 98 
50K ohm Type J 34' Flnttrd Shaft.,....,. 1.19 
IOOK ohm Type J 01° Flatted Shaft 1.19 
I mee Tye, J tí' Slotted Shaft. .91 
1_meg .Type JJJ (Triple) 134" Shaft.......,, 3.69 

CONNECTORS & TABLE 
851 R/90230 Receptacle 10 for 53.90 
511 SPN/PL2591 Plug 10 ter 5.50 
8:1SP/PL259 Plue 10 for 4.75 
81-IJ/PL258 Junction. 95 

CCORD ORD CD,te07AaW/JK26 
& PL55 5 ft Ioee.51 09 

Move 8 ft 91.29: 12 ft 1.49 CORD RGBU COAXIAL CABLE per It .19 
CORD RGIIU 5 foot length" perft 10 
CORD CD277 8/CN DTR. P/O BC312 1.69 
R(159U Cable per ft .08: 100 ft $5.98 
30.0 OhmCopper Twiner 100 ft 51.80 

SELSYNS 
271961 GE Seleyns.. ......2 for $6.98 
211 F3 GE Brand New II5V/40er. ea..... 9.75 
C78?48 Sync. Trans( 115/80 ay 16.95..8 for 29.95 
C78249 Sync. Dill, 115V80 cy 12.95.. 2 for 26.00 
Sync Trans. -89405-2 Type 1-I. . 9 for 50.00 
Sync Repeater 115/80 ey Type 11-4 

New 532.50 0 for 59.8b Bud'. Auto Syn AYI & AYb. .. .. .. e Tor 4.93 

2,052 249.50 68F6 1.49 HV27 10.95 5886. -... 4.98 11334A .98 2J55 85.00 6BF7 ...... 2.55 RK28A 4.89 CK573/AX 11135 1.65 2156 199.50 6866G 1.39 26D7........ 1.39 6029 4.45 1N38 1.43 2J61 49.95 66G7 1.98 FG32/5558... 13.85 WL579 10.49 1039 4.15 2J62........ 49.456BH6....... .633525GT .59 WL5798--. 12.98 1N40 9.98 2K25.-...... 39.95 6BJ6....... .69 RK39 2.89 KU627 18.00 1N43 1.69 2K25/723Á6. 39.00 6131(7...-... 2.15 81h48 6.85 WL652 65.00 11444 1.21 2K28 32.00 6BL7GT.... 1.45 121(49 ...-.. 7.50 WL676 39.95 1N45 1.39 2K29....... 23.95 61386 1.49 501.60T .69 WL686 35.00 10146 .69 2K33 300.00 613017 1.69 80. .69 707A 7.901N47 5.49 21435 398.00 68Q6GT.,. 1.20 81 - 1.69 7078..... ... 17.49 1N48 .59 I 2K39 100.00 68137... i 2.15 F081A 3.90 715A. 6.45 11651 .45 21442 - 145.00 BBYSG 1.4S 82. .. .... ... 1.19 7356 8.90 1N52 1.85 2K13 135.00 6C21 29.45 82V 1.39 715C 29.85 1N54 .89 21146 360.00 ..... .69 83 1.45 717A 1.49 1N55 2.35 21447 460.00 6CD6G6CB6.. 1.69 83V 1.79 718BY 48.45 1N56 .89 2K48 118.00 604...... ... 2.70 84//674.. .. .. .99 718CY 48.45 1857 .89 3822.. -.. .. . 2.70 C6J/SC21 ..- 6.95 FG95/5560., , 24.85 719A 49.95 1858 1.19 3823/RK22.. 4.95 634 7.65 FG98 19.95 72141 2.49 INGO .60 3624....- ... 5.40 6J5GT... ... .59 100TH 8.89 7224/287... 2.45 11461........ 2.10 3625 4.50 636 .57 F0704 37.98 723A 11.95 1863/1463... 2.49 3B26 3.70 6N4A 6.45 F,105 18.96 723A/B 25.00 1N64 .69 3828 7.90 6L6 2.0e 117L/M7GT 1.59 724A 3.95 11167 1.95 
3.45 1N69 1.98 
8.90 K34 1.39 
8.45 CN705 .77 

59.95 CK706 .54 
69.95 CK707 1.80 

3C22 125.00 6L6G 1.69 107N7GT.... 1.79 7248 
3C23 12.15 6L60Á 1,69 117P7GT-. - 1.39 725A 3C31/C1B ... 3.45 6L6GAY 2.29 

117Z6GT,,, . 1.9 726A 3C33 . 14.98 65Á70T .89 117Z7GT. , 1.49 7268 3C34/HK24. 5.49 65A7GTY 3.37 F1236 7,90 725C 

THAT'S 
A 
BUY 

DYNAMOTORS 
Ingo 28VDC/1ÁA out 250V/80ma ... ,.... 3.69 DM4 12 & 24V out 225V/100ma, 640v% E'0e ..ss.st 
DM0053A 8Y/I.46ef out 220\'/901"......,, 4.25 
DA3A x8 /10.65 out 300./.54 0 MA 

ISOVOC/10 ma. Uses ,/.BA. , 6.75 
PE94 Plate Supp.. Uses DA3A (eC R522í ... 8.98 
PE97 Plate Snep.. Lees Tube, 9.96 INPI 8VDC/27.65 Guet 590VDC/16051A 

Carter Mag lleno, ................... 19.95 

0-30 ADC 234' Round 2.96 
0-240 ADC 2 )5' Round lee 
Shunt.... 3.98 0-10 ADC 34 en 3.98 

0-50 Micro Ammeter 3' eq. Weston....,516.80 -20 ,3 V14, Weeton Vol. Level Indict.... 16.98 
0-8V A.C. 3)4e Rod Weston 3.49 0-150V A.C. 3' ,q. Weston Rect. Type 8.98 
57-83 Cycle. Freq. Mtr. 3' RND 4.98 

1 
.1989 

SOLDERING IRON GUN 
SENTATIONAL VALUE, lightweight Kea duty soldering eue. with life rim alloy ti 
not torr ode. tip le flot. Don be ed ' ..Ìderine 
small nod In,.,,rt.rt. ' 1 

ur 
, ..fini 57.49 

TA °GR WRITE FOR IT 

WE STOCK :ARCS VARIETY OF 
COMPONENTS. TELL LIS YOUR NEEDS. 

SELL US YOUR USES L EOUIPMENT 

// TTHAT'S 

BUY 
QE SIX CHURCH ST. NEW YORK 6, N.Y ..U.S.A.-`DR" R CHURCH A LIBERTY 676 

ROOM 7/M 

.k um.. 
tee (Cost o 01102dode, 

S Min. Order 
F.O.B.F.O,B. N. Y.C. Add har, Mh2 
Dee Tubes Gtd. Ida 
R-Exp, only. Pr a elect e 

MN 
Change Without Notleo. 

Ph. Rector 2-6245 
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(INDEX TO ADVERTISERS I 
Accurate Paper Tube Co 409 

Ace Engineering & Machine Co., Inc.... 282 
Acme Electric Corp 304 
Acme Electronics, Inc 410 
Advance Electroni^s Co 363 
Aeronautical Communications Equip- 

ment, Inc. 385 
A'G'A Division of Elastic Stop Nut Corp 

of America 414 
Air Marine Motors, Inv 373 
Airborne Instruments Laboratory, Inc 359 
Aircraft Radio Corporation 303, 369 
Aircraft Transformer Corporation 237 
Airflyte Electronics Company 400 
Airpax Products Company 278 
Alden Products Company 41 
Allen-Bradley Co. 42 
Allen Co., Inc., L. B 415 
Allen Manufacturing Company 258 
Allied Control Company, Inc 275 
Allied Industries, Ine 327 
Allied Radio Corp 401 
Allmetal Screw Products Company, Inc 36 
Alpha Metals, Inc 371 
Altec Lansing Corporation 184 
American Electric Motors 242 
American Lava Corporation 19 
American Phenolic Corp 168 
American Relay & Controls, Inc 371, 
American Television & Radio Co 327 
American Time Products, Inc 293 
Amperite Co., Inc 324 
Ampex Electric Corp 336 
Andrew Corporation 216 
Antara Chemicals Div. of General Dye-.... 

stuff Corporation 62. 63 
Anti -Corrosive Metal Products Co., Inc.. 238 
Arco Electronics. inc 217 
Arma Corporation 33 
Arnold Engineering Company 281 
Arrow Electronics, Inc 403 
Art-Llo3 u mein. Products Corp - 412 
Art Wire & clumping Co 416 
Audio & Juno rrouucts Corp 347 
Audio Devices, Inc 335 

Baker & Adamson Products, General 
Chemical Division, Allied Chemical & 
Dye Corp. 194 

Ballantine Laboratories, Inc. 192 
Barry Corp, 15 
Beaver Gear Works, Inc. 252 
Beckman Instruments, Inc. 244 
Beebe Electrical Instrument Co.. Inc 367 
Belden Manufacturing Co. 27 
Bell Telephone Laboratories 309 
Bendix Aviation Corporation 68, 69 
Bendix Aviation Corporation 

Eclipse -Pioneer Div. 320 
Friez Instrument Div 327 
Pacific Div. 249 
Red Bank Div 935 

Bentley, Harris Manufacturing Co. 175 
Berkeley Scientific Div. of Beckman 

Instruments, Inc. 314, 395 
Bird & Co.. Inc., R. H 246 
Bird Electronic Corp. 406 
Birnbach Radio Co., Inc 342 
Birtcher Corporation 308 
Biwax Corporation 346 
Bodnar Industries, Inc. 405 
Boeing Airplane Co 333 
Bogart Manufacturing Corp 276 
Bogue Electric Manufacturing Co 23 
Bond Electronics Corporation 306 
Boonton Radio Corporation 168 
Borg Corporation. George W 
Breeze Corporations, Inc 
Bridgeport Brass Company 
Brilhart Research Corp 
British Industries Corp 
Brown Electro -Measurement Corp 
Browning Laboratories, Inc 
Brush Development Company 220. 284 
Burlington Instrument Company 338 
Burnell & C puny 71 
Bussman Mfg. Co 269 

404, 405 
39 

817 
365 
37 

410 
318 

Cambridge Thermlonic Corp 2 
Cannon Electric Company 386 
Carholoy Dept.. General Electric Com- 

pany 94, 95 
Carhorundnm Company 186 
Cargo Packers Incorporated 363 
Centralab, A Div. of Globe -Union Inc 11 

12, 13 
Century Geophysical Corp 397 
Chase Brass & Copper Co 277 
Chester Cable Corp 261 
Chicago Telephone Supply Corp 
Chicago Tool & Engineering Co 
Chi ago Transformer. Div. of Essex Wire 

Corp. 250 
Cinch Manufacturing Corporation 159 
Cinema Engineering Co 370 
Clarostat Mfg. Co., Inc. 40 
Cleveland Container Co 219 
Clippard Instrument Laboratory, Inc 388 
Cohn Corp., Sigmund 406 
Collectron Corporation 354 
Collins Radio Company 195 
Communication Products Company. Inc. 80 

81, 397 
Condenser Products Company, Div. of 

New Haven Clock & Watch Co 75 
Continental Connectors Corp 392 
Continental -Diamond Fibre Co 185 
Cornell-Dubiller Electric Corp 177 
Cornish Wire Co., Inc 829 
Coto -Coll Company 397 
Crescent Co., Inc 266 
Crest Laboratories, Inc 294 
Cross Co. H 401 
Cubic Corporation 292 

50, 51 
403 

Dage Electric Co., Inc 333 
Dale Products, Inc 399 
Daniels Inc., C. R 395 
Deno Electric Co 328 
Daven Co, Third Cover 
De Jur Arreco Corporation 392 
Delco Radio, Div. of General Motors 239 
Dial Light Company of America 224 
Distillation Products Industries 245 
Dolla Metal Products Inc 329 
Dow Corning Corporation 212. 389 
Drake Manufacturing Company 176 
Driver Company, Wilbur B 187 
Driver -Harris Company 251 
Dumont Electric Corp 2u9 
DuMont Laboratories, Inc Allen B..76, 77 
DX Radio Products Co 385 
Dyna-Labs, Inc. 315 

Eastern Air Devices, Inc 188 
Eastman Kodak Company, Industrial 

Photographic Div 173 
Edin Company 378 
Edison Incorporated, Thomas A 390 
Edo Corporation 311 
Eisler Engineering Co., Inc 350, 415 
Eitel McCullough, Inc 53 
Electrical Industries. Inc 64A, 64B 
Electro Tee Corporation 372 
Electro -Tech Equipment Co - 352 
Electronic Associates Inc 381 
Electronic Mechanics, Inc 379 
Electronic Tube Corporation 391 
Electronics Center Inc 393 
Electrons, Inc. 196 
Engineering Developments Incorporated 92 
Engineering Research Associates, Inc 

3352 52 
Erie Resistor Corp 223 
Eveready Plating Co 415 

Fairchild Camera & Instrument Corp 218 
Fansteel Metallurgical Corporation 274 
Federal Telephone and Radio Corp 325 

A NEW 

HIGH 
. 

a . J.'', 
. 

IN AUDIO 
WAVE FORM 

ANALYSIS 

Specifically designed for 
applications demanding maximum 
resolution, the LP -1 offers many 
new possibilities and high speed 
analysis of sounds, vibrations and 
electrical wave forms. 

4 Selectable Scanning Ranges 
Log Scan 4) cps to 20,000 cps 
3 Linear Scanning Ranges Resolution 
100 cps 26 cps 
500 cps 53 cps 
1500 cps 105 cps 

Graphic presentation of frequency vs 

voltage Selection and magnification 
of any spectrum segment for sharp, de- 
tailed analysis Automatic maximum 
resolution on all scanning ranges Con- 
tinuously variable tuning control from 
40cps to 20 KC One cycle per second 
scanning rate Wide input voltage 
range of 500M.V to 500V Sweep 
oscillator output connection for operation 
with Panoramic Sonic Response Indica- 
tor G-2 

SPECIAL APPLICATIONS 
Investigations of closely spaced sound 

and vibration frequencies Harmonic 
analysis of waveforms having low fre- 
quency fundamentals Spectrum analy- 
sis requiring constant band width 

Write Today 
For Complete 
Specifications 

PiOR%MIC 
RADIO PRODUCTS, INC. 

10 South a.+,und Ave., Mount Vernon. N. Y. 
Phone: MOunt Vernon 4.3970 

SEE US AT N -E -C, BOOTH 84 
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FOR YOUR PRODUCT 

can help YOU improve 
YOUR product... 

simplify production: 
It's amazing what things as commonplace as springs, coils and 
wireforms can do to help product performance and sales appeal! 
But, as Lewis Engineers can show you, there's more to a spring 
than just a coil of wire. The design and selection of material 
can "make or break" an otherwise good product. That's why 
it pays to choose a supplier who has the experience, reputation 
and facilities to furnish you with springs, coils and wireforms 
that are expertly designed and engineered to fit your product's 
exact needs. 

Cali on Lewis: Show us your product ... tell us your prob- 
lems ... see how Lewis Engineers come up with the perfect 
answer to increased product performance and lower production 
costs! Drop us a line today! 

LEWIS SPRING & MANUFACTURING COMPANY 

2656 W. NORTH AVENUE, CHICAGO 47, ILLINOIS 

THE EINEST LIGHT SPRINGS AND WIREEOIMS OF EVERY TYPE AND MATERIAL 

Federated Metals Division, American 
Smelting & Refining Co 182 

Ferroxcube Corp. of America 273 
Fidelity Chemical Products Corp 393' 
Filtron Co., Inc 35 
Five Star Company, The 415 
Freed Radio Corporation 409 
Frequency Standards 363 
Fugle-Miller Laboratories 258 

Gamewell Company 379 
General Communication Company 
General Electric Company 

Apparatus Dept...88, 89. 215, 283. 319. 3e3 
Electronics Dept 45, 74, 267 

General Precision Laboratory 244 
General Radio Company 17 
General Transformer Company 454 
GM Laboratories, Inc 333 
Goat Co., Inc., Fred 448 
Graphite Metallizing Corporation 242 
Gray Research & Development Co 302 
Green Instrument Co 403 
Gries Reproducer Corp 415 
G -V Controls, Inc 220 

365 

Hanunariund Mfg. Co., Inc 299 
Hardwick, Hindle, Inc 201 
Harper Company, H. M 343 
Hathaway Instrument Company 368 
Haydon Company, A. W 352 
Haydon Manufacturing Co., Inc 54, 55 
Heath Company 375 
Heiland Research Corp 356 
Heinemann Electric Company 375 
Helipot Corporation 165, 408 
Hermetic Seal Products Co 46 
Hewlett-Packard Company 72, 73 
Hexacon Electric Co 399 
Heyman Manufacturing Co 408 
Hickok Electrical Instrument Co 292 
Hudson Radio & Television Corp. 389 
Hudson Tool & Die Company, Inc 233 
Hudson Wire Company 203 
Hughes Research & Development Labo- ratories 170, 171, 310 
Hyoor Company Inc 324 
Hydrawerk Akllengesellschaft 329 
Hytron Radio & Electronics Co 85 

Improved Seamless Wire Company 404 
Industrial Condenser Corp 285 
International Nickel Company, Inc 78 
International Radiant Corp 412 
International Rectifier Corporation 34 
International Resistance Company....28, 29 
Ippolito & Co., Inc., James 348 
Instrument Resistors Co 411 
Investment Casting Co 416 
Irvington Varnish & Insulator Co 197 
I -T -E Circuit Breaker Company 174 

Jeffers Electronics Division Sper Carbon 
Co. 60 

Jelliff Manufacturing Corp 356 
Jennings Radio Manufacturing Co 351 
JFD Mfg. Co 377 
Johnson Co., E. F 248, 355 
Jones Div., Howard B. Cinch Mfg. Corp. 399 

Kahle Engineering Co 389 
Karp Metal Products Co., Inc 93 
Karton 415 
Kay Electric Company 297 
Kellogg Company, M. W 241 
Kenyon Transformer Co., Inc 214 
Kepco Laboratories, Inc 323 
Koster Solder Company 263 
Keystone Products .Company 321 
Kirk & Blum Mfg. Co 304 
Klein & Sons, Mathias 272 
Knights Company, James 178 
Kollsmaa Instrument Corporation.. 190 
Krohn -Hite Instrument Company 25 
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Laboratory for Electronics, Inc 209 
Lambda Electronics Corp 403 
Lampkin Laboratories. Inc 329 
LaPointe-Plascomold Corp. (Vee-D-H) 350 
Lapp Insulator Co 64 
Lenkurt Electric Sales Company 300 
Lenz Electric Mfg. Co 313 
Lewis Engineering Co 354 
Lewis Spring & Mfg. Co 462 
Linear Equipment Laboratories 258 
Lion Fasteners, Inc 396 
Little Inc., Arthur D 270 
Logistics Research Company 374 
Lord Manufacturing Co 384 
Louthan Manufacturing Company 407 

Magnetics Inc. 414 
Mallory & Co., Inc., P. R. 96 161 
Mansol Ceramics 373 
Marconi's Wireless Telegraph Co., Ltd 234 
Marion Electrical Instrument Co 21 
Markem Machine Company 240 
Maryland Precision Instrument Co 415 
MB Manufacturing Company, Inc 383 
McGraw-Hill Book Co 300 
Measurements Corporation 365, 411 
Mapco Inc. 364 
Metal Textile Corp 377 
Metals & Controls Corp., General Plate 

Div. 222 
Mica Insulator Company 265 
Michel Manufacturing Co 415 
Mico Instrument Company 331, 415 
Micro Switch, Div. of Minneapolis - 

Honeywell Regulator Co 67 
Miles Reproducer Co., Inc 415 
Milford Rivet & Machine Co 322 
Millen Mfg. Co., Inc., James 295 
Milo Radio & Electronics Corp 286 
Milwaukee Transformer Company 308 
Minneapolis -Honeywell Regulator Co , 

Regulator Div. 
152 Aero Div. 

Mitchell -Rand Insulation Company, Inc 181 
Moloney Electric Company 225 
Moseley, Francis L 377 
Mosinee Paper Mills Company 288 
Muirhead & Co., Ltd 3 
Mallard, Ltd. 284 
Mycalex Corporation of America 70 

National Company, Inc 344, 345 
National Moldite Company 230 
National Research Corporation b6 

National Vulcanized Fibre Co 79 
Neo -Sil Corporation 32 

New Hampshire Ball Bearings, Inc 391 
New Hermes, Inc 409 
New York Transformer Co., Inc 330 
New Company, J, M 367 
North American Aviation Inc 288 
Northrop Aircraft, Inc 324 
Nothelfer Winding Laboratories 400 

Ohmite Mfg. Co 32A, 32B 
Olympic Metal Products Co., Inc 371 
Owens-Corning Fiberglass Corp 82, 83 

Panoramic Radio Products Inc 461 
Par -Metal Products Corporation 391 
Penn Engineering & Manufacturing Corp 328 
Phalo Plastics Corporation 346 
Phaostron Co. 379 
Phelps Dodge Copper Products 

Inca Manufacturing Division S0, 31 
Phillips & Hiss Co., Inc 397 
Pix Manufacturing Co., Inc 333 
Mastoid Corporation - 247 
Polarad Electronics Corporation 207 
Polytechnic Research & Development 

Compauy, Inc. 211 
Popper eSons Inc 387 
Potter Instrument Company Inc 310 
Praktica Co., Inc 331 
Precision Apparatus Co., Inc 464 
Precision Paper Tube Co 361 

Corp., 

Have a material problem ? 

try TEFLON 

Pure Teflon* and Chemelec Mixtures, which are "alloys" of 
Teflon, offer product engineers a whole new family of materials. 

Undoubtedly you are familiar with the properties of pure 
Teflon - its chemical inertness, its unapproached dielectric 
qualities, its serviceability at temperatures from -110° F. to 
500° F., its extreme anti-hesiveness, its zero water absorption. 

Now, Chemelec Mixtures further broaden the scope of this 
wonder plastic. If you want Teflon that can be soldered or 
cemented, you may have it. If you want Teflon, "alloyed" 
with metal, glass, ceramics, carbon, mica, quartz, alnico. 
asbestos, silicate, calcium, or boron, etc., to meet a par- 
ticular material requirement, you may have it, too. 

Bring us your problem and our engineering 
department will work with yours to deter- 
mine the material best suited to your needs. 

*du Pont's trademark for its tetrafluoroethylene resin 

UNITED 
STATES 
GASKET 
COMPANY 

FLUOROCARBON 

PRODUCTS DIVISION 
FABRICATORS OF "TEFLON", "KELF" 

AND OTHER FLUOROCARBON PLASTICS 

CAMDEN 1, NEW JERSEY 
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APPLICATION 
ENGINEERED 
"PRECISION" 

Circuit Tester 
20,000 Ohms per Volt 

THE SERIES 1185 11 
Compact, laboratory style, high sensitivity test set 

"Application Engineered" for production, test, lab. 
oratory, school and service -maintenance phases of 
modern radio -electronics -communications. 

20.000 Ohms per Volt D.C. 
1000 Ohms per Volt A.C. 

VOLTAGE RANGES: 0.3-12-60.300.1200.6000 
A.C. & O.C. 

CURRENT RANGES: 0.120 microamps 
0.1.2.12.120.1200 MÁ.- 
0.12 Amps D.C. 

RESISTANCE RANGES: O.6000.6008 Ohms 
0-6-60 Megohms. 

DECIBEL RANGES: From -26 to +70 DB. 

Complete with batteries $395 
and test leads 

PLUS superior physical features: 
* 43y- wide angle meter 
* Heavy duty molded bakelite instrument case, 

size 51 x 71/2 n 3" 
* Heavy gauge, anodized aluminum panel 
* Rotary Range and Function Selection 
* Recessed 6000 volt safety jacks 
* Only two pin jacks for all standard ranges 

LC -1 Leather Carrying Case 
Custom designed top -grain cowhide case $A50 
with tool and test lead compartment. 7 
See this and other "Precision" Application En 

gineered instruments on display at leading 
radio parts distributors. Write for latest catalog. 

(Precision Apparatus Co., Inc. r 82-21 MORACE HARDING ttTD. 
ELMNURST 10, M. T. 

ape O'sray. N.Y.C., U.S.A. Cables : M OR HAN EX 
No Camas: Atlas Radio Corp. Ltd.. Toronto. 0ntaris 

I'remax Products, Div. Chishohn-Ryder 
Co., Inc. 401 

Pyroferrie Co.. Inc 312 

Radio Cores Inc 349 
Radio Corporation of America 205. 257 

Fourth Cover 
Radio Materials Corporation 193 
Radio Receptor Company 289 
Radio Shack Corporation 253 
Railway Express Agency, Air Express 

90 
Raytheon Manufacturing Company...66 206 

332A, 332B 
Remler Company Ltd 402 
Republic Foil & Metal Mills Inc 357 
Resistance Products Co 401 
Revere Copper & Brass Incorporated 44 
Rhode Island Insulated Wire Co., Inc 191 
Richardson Company 279 
Roanwell Corporation 387 
Rome Cable Corporation 298 
Runzel Cord & Wire Co 409 

Sanborn Co. 339 
Sangamo Electric Company 231 
Sarkes Tarzinn, Inc. 

Rectifier Div. 394 
Timer Div. 47 

Scientific Electric Div. of "S" Corrugated 
quenched Gap Co 226 

Scintilla Magneto Div. of Bendix Avia- 
tion Corp. 183 

Seem' Metals Corporation 499 
Servo Cornoration of America 342 
Servomechanisms, Inc. 228 
Sessions Clock Co., Timer Div 213 
Shakeproof Inc. 229 
Shalleross Mfg. Company 204 
Sigma Instruments, Inc 337 
Signal Engineering & Mfg. Co 328 
Skyway Precision Tool Co 367 
Sorensen & Co 87 
Southwestern Industrial Electronics Co 172 
Specialty Battery Company 369 
Speer Resistor Div., Speer Carbon Co 206 
Spencer -Kennedy Laboratories, Inc 395 
Sprague Electric Company 9 
Stackpole Carbon Company 67 
Stamford Metal Specialty Company 407 
Standard Piezo Co 252 
Stanley Tools 407 
Stevens Arnold Incorporated 238 
Stevens Manufacturing Company, Inc 91 
Stoddart Aircraft Radio Co 236 
Struthers -Dunn, Inc. 180 
Sturtevant Co., P. A 411 
Sun Electric Corporation 230 
Superior Electric Co 65 
Superior Tube Company 86 
Sylvania Electric Products, Inc...7, 271, 307 
Syntron Co. S87 

Taber Instrument Corporation 387 
Taylor Fibre Co 167 
Taylor Tubes, Inc. 208 
Tech Laboratories, Inc 395 
Technical Service Corporation 346 
Technitrol Engineering Company 411 
Technology Instrument Corp 326 
Tektronix. Inc. 676 
Tel -Instrument Co., Inc 358 
Telechron Dept., General Electric Com- pany 301 
Teletronies Laboratory Inc 398. 415 
Televiso Corporation 346 
Telewave Laboratories, Inc 240 
Tenney Engineering Inc 246 
Terpening Company, L. H 280 
The Instrument Wire Company 407 
Thomas & Skinner Steel Products Com- 

pany 254 
Thompson Products, Inc 61 
Tinnerman Products, Inc 179 
Titeflex, Inc. 291 
Tobe Deutschman Corporation 340, 341 
Transiicoll Corporation 368 
Transradio, Ltd. 350 
Triplett Electrical Instrument Co 38 
Tru-Ohm Products, Div. of Model Engi- 

neering & Mfg. Inc. 189 
Tung -Sol Electric Inc 255 
Turner Company 200 

Ucinite Co. 84 
United Condenser Corp 375 
United Manufacturing & Service Co.. 365 
United States Gasket Co. 463 
United States Radium Corporation 260 
United States Testing Company Inc. . 234 
United Technical Laboratories 356 
United Transformer Corp Second (rover 

Varflex Corporation 227 
Varian Associates 221 
Vector Electronics Co 361 
Veeder-Root Incorporated 202 
Victoreen instrument Co 405 
Victory Engineering Corp 359 

Waldes Kohinoor, Inc 43 
Ward Leonard Electric Company 58. 59 
Warren Wire Company 359 
Waterbury Brass Goods Branch of The 

American Brass Co 360 
Waterman Products Co., Inc 316 
Waters Manufactur!_.g. Inc 268 
Western Gold & Platinum Works 402 
Westinghouse Electric Corp..48, 49. 198, 276 
Weston Electrical Instrument Corpora- 

tion 305 
Wheeler Insulated Wire Co., Inc 256 
Whits Dental Mfg. Co., S. S 348, 362 
Whitehead Stamping Company 328 
Wiley & Suns, Inc.. John 393 
Williams & Co.. C. K 232 
Winchester Electronics Inc 290 
Workshop Associates Div., The Gabriel 

Company 287 

Xcelite, Incorporated 

Zophar Mills, Inc ;3 

111 

SEARCHLI.,`.1 SECTION 
(Class:hed Advertising) 

H. E. HLLTY, Mgr. 

PROFESSIONAL 'ERVICES 413 

SEARCHLIGHT SECTION 417-460 

This Index is published an a convenience to the 
readers. Every care is taken to make it accurate, 
but ELECTRONICS assumes no responsibility for 
errors or omissions. 
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PRODUCTS OF WORLD-FAMOUS 

KEIT1VE -ENGiNH,H,RIu 

TYPE T-330 

Knee -Action" Blade 
Tamper proof 
Uniform contact pressure and low con- 
tact resistance over the life of every 
unit. 
Each rotor blade individually supported 
to give positive contact in operation un- 
der all types of conditions. 

Brass Case of 2 -Piece Construction 
Greatly reduces clearance space required 
for removal of cover in rear of unit. 

;`Lock -Tite" Dust Cover 
Held by positive, bayonet -type lock 
which prevents cover from falling off 
under stress of vibration. 

nclosed Roller -Type Detent 
Mechanism 

For extra long life and positive index- 
ing. 
Addition of detent does not increase 
depth of unit. 

ow -Loss Molded Terminal Board 
For high resistance to leakage. 

igidly Supported Resistor Strips 
With air insulation. 

/ISIT DAVEN'S BOOTH 329 AT THE CLEVELAND 

YEARS AHEAD, CREATIVE -ENGINEERING 
has always characterized Daven's efforts in the 
production of electronic components and equip- 
ment. 

The unit illustrated above is only one in a com- 
plete line of Daven's world-famous attenuators. 
Because this Company has pioneered and created 
so many worth -while improvements in units of 
this type, you can do no better than to specify 
Daven Attenuators. 

Daven's skilled staff of specialist -engineers is at 
your "beck and call" to help with your problems 
in the selection of the right attenuators for the 
equipment you are designing. 

Write for complete catalog data. 

THE V/EN co 

191 CENTRAL AVENUE 
NEWARK 4, NEW JERSEY 

GREATLY EXPANDED PRODUCTION FACILI- 
TIES ENABLE DAVEN TO MAKE DELIVERY 

FROM STOCK ON A LARGE NUMBER OF 

STANDARD ATTENUATOR TYPES. 

INSTRUMENTS SHOW - SEPTEMBER 8 TO 12 
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VERTICAL 
OUTPUT 
TYPES 

Deflection 

Tubes 

fron, one source... 
DAMPER TYPES 

8 types to fill your deflection -system needs 
RCA now offers these eight volume -type, 
deflection -system tubes having perform- 
ance range to take care of most circuit re- 
quirements efficiently and economically. 

Vertical -Output Tubes: The RCA -6S4 
is a miniature medium -mu triode for 
circuits operating from the boosted 
B -voltage supply and is capable of sup- 
plying ample deflection for kinescopes 
having diagonal -deflection angles up to 
70 degrees and operating at voltages up 
to 18 kilovolts: The RCA-12BH7 is a 
miniature twin triode used in similar 
circuits having more modest deflection - 
voltage requirements and permits the 
economy of using one triode unit as the 
vertical oscillator. 

Horizontal -Output Tubes: The RCA- 
6BQ6-GT beam power tube is capable 

elk 

of fulfilling most requirements for hori- 
zontal deflection and high voltage in re- 
ceivers having B voltages in the order of 
230-300 volts. RCA-25BQ6-GT, the 
same as the 6BQ6-GT except for its 25 - 
volt, 0.3 -ampere heater, is for use in 
receivers having series heater strings. 
The huskier RCA-6CD6-G has the re- 
serve power desired in deluxe receivers 
operating at high voltages up to 18 
kilovolts. 

Damper Tubes: The RCA -6W4 -GT 
has the high perveance needed for effi- 
cient operation and good linearity in 
horizontal -deflection circuits. The RCA- 
6AX4-GT features higher heater -cathode 
voltage ratings so that a separate heater 
supply is not required. RCA-12AX4-GT, 
identical with the 6AX4-GT except for 
its 12.6 -volt, 0.6 -ampere heater, is for use 

in receivers having series heater strings. 
Application Notes: Application Notes 

covering "Design Considerations for 
Minimizing Ripple and Interference Ef- 
fects in Horizontal -Deflection Circuits," 
and "Horizontal -Deflection -Output and 
High -Voltage Transformer RCA -230T1 
for 18 -Kilovolt Kinescope Operation" 
are yours for the asking. For your copies 
-and data on these RCA tubes for deflec- 
tion systems-write RCA, Commercial 
Engineering, Section IR -42, Harrison,N.J. 

For additional information on using 
these RCA tubes in your circuits contact 
the nearest RCA Field Office. 

FIELD OFFICES: (East) Humboldt 5-3900, 415 S. 
5th Street, Harrison, N. J. (Midwest) Whitehall 
4-2900, 589 E. Illinois Street, Chicago, Illinois,rwe 
(West) Madison 9-3671, 420 S. San Pedro Street, 
Los Angeles, California. 

RADIO CORPORATION of AMERICA 
ELECTRON TUBES HARRISON, N.J. 

TMK. ® 
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