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FOR: TRANSMITTING TIMING FILTER CIRCU 

TOBE TYPE TRS 
THESE SI'E<:IFICA'l'IONS - the 
standards to which Tobe Type 
TRS capacitors are built - 
certify the ability to sustain 
high transient voltages and 
temperatures in transmitting, 
timing, and filter circuits. 

A wide versatility of mounting 
provisions, capacitance ratings 
ranging from .03 to 50 MIfd., 
voltage ratings from 600 to 6000 
volts d -c, permit you to match 
Capacitor components exactly 
to your requirements. 

Winding: non -inductive. 
Impregnation: mineral oil. 
Case: tinned, lead -coated steel, 
squeeze -seals type, hermetically 
sealed. 

Terminals: brass studs with No. 
10/32 threads; molded phenolic or 
glazed porcelain bushings: shake - 
proof solder lugs furnished. 'sletal- 
to-glass sealed terminals When 
specified. Oil -proof gaskets between 
all adjacent surfaces in assembly. 

Capacitance Tolerance: 10`;,' 1 .\Ifd. 
and over; 20'; below 1 

Operating Temp.: --67F to 185F. 
Markings: type, voltage, capacitance, 

and terminal identification ink - 
stamped on case. 

600 V. 
D -C 

1000 V. 
D -C 

1500 V. 
D -C 

2000 V. 
D -C 

2500 V. 
D -C 

3000 V. 
D -C 

4000 V. 
D -C 

6000 V. 
D -C 

Mfd. TRS- TRS- TRS- TRS- TRS- TRS- TRS- TRS- 
Type e Type e Type e Type e Type e Type e Type e Type o 

No. 3 No. 3 No. 3 No. 3 No. 3 Na 3 No. 3 No. 3 

.03 25003 1 

.10 1510 1 2010 1 30001 5 

.20 30002 6 

.25 1525 1 2025 2 3025 6 600025 12 

.50 650 1 1050 1 1550 3 2050 3 3050 8 

1.0 601 1 1001 3 1501 4 2001 7 2501 14 3001 16 4001 18 6001 22 
2 602 3 1002 4 1502 9 2002 12 2502 15 3002 19 
3 603 4 

4 604 7 1004 10 1504 13 2004 16 2504 20 3004 22 
5 " 605 8 1005 12 
6 606 10 1506 15 
8 608 11 1008 13 

IO 6010 12 10010 15 
12 612 13 10012 16 
15 10015 17 

6020 16 I20 
40 6040 21 (#_Í;ÌIuIruItsr) 
50 6050 22 

CASE DIMENSIONS - Inches 

Size Width Thickness Height 

1 1'346 1'46 2V. 
2 2% 
3 ., 

2s/ß 
4 

5 2' 13.4 2 

6 " 2'h 
7 3'h 
8 4 

9 " 4'14 
10 4% 
11 33/4 11/4 31/2 
12 4 
13 43/4 
14 1 3/4 3'h 
15 4% 
16 " 2'14 4 
17 " 4z/4 
18 5 

19 3346 41/2 
20 4% 4* 
21 4'%* 
22 434* 

*Mtg. ctrs. 4% x 3% inches, except hook - 
type mtg. ctrs. ore 4" x 3W'. 

Specify mounting provision by 
adding suffixes to type numbers: 
For flange -type hook bracket 
add "F"; for adjustable wrap- 
around bracket add "U"; for 
hook -type bracket add "II." 
(Example: 'l'IiS-601-H.) Perma- 
nent feet, giving sanie mounting 
centers as adjustable wrap- 
around bracket, and adding ! 8" 
to height, can he furnished. 
(Add suffix "Y" to type number.) 
All mountings except type "1"' 
permit either upright or in- 
verted installation. 
Mounting holes in types "F," 

and "U," clear No. 10 
screw. Type "11" lugs are No. 
10/32. 

TOBE DEUTSCHMANN eserviaii430, CANTON, MASSACHUSETTS 
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...the world's 
highest dams 

...longest bridges 

partners in creating 
V eJ L rG 
Drafting, Reproduction, 

Surveying Equipment 

and Materials. 
Slide Rules, 

Measuring rspet. 

As the draftsman's pencil makes its mark, he issues orders, through a 

remarkable kind of shorthand, to the men who must act on his drawings. But 

only with special assistance can human hands shape such precise, complex 

orders as these. No wonder the draftsman chooses his instruments with care ... 
he is, in effect, taking them into partnership! 

In this sense, Keuffel & Esser Co. drafting equipment and materials have 

been the draftsman's partners for 80 years in creating the peaceful culture and 

wartime might of America, in making possible our concrete dams, steel bridges, 

aluminum bombers. 

So universally is this equipment used, it is self-evident that every engineering 

project of any magnitude has been built with the help of K & E. Could you wish 

surer guidance than this in the selection of your "drafting partners"? 

Especially in these hurried days, you will find a PARAGON* Drafting 
Machine a boon to your work ... and your 

nerves! With the finger tips of your left 
hand on its control ring, the lightest pres- 

sure enables you to set the scales at any 

angle, anywhere on the board. Your right hand is always free. For the full 

PARAGON* story, write on your letterhead to Keuffel & Esser Co., Hoboken, N. J. 

`Reg. U. S. Pat. Off. 

KEUFFEL & ESSER CO. 
EST. 1867 

NEW YORK HOBOKEN, N. J. 

CHICAGO ST. LOUIS DETROIT SAN FRANCISCO 

LOS ANGELES MONTREAL 

iLECTRONICS - May, 1947 3 



DIRECTIONAL CHARACTERISTICS: Close 
talking only 

DIAPHRAGM: High quality corrosive resist- 
ant aluminum. 

MAGNETIC CIRCUIT High energy magnetic 
circuit with moving voice coil Both sides of 
diaphram exposed to balance out random 
sound 

oise Canceling Microph 

Transmits only when spoken to at close range 
A new Turner development ... Now factories, 
machine shops, engine rooms, trains, aircraft, etc., 
can have sharp, clear communications. Turner 
engineers have solved the problem of effective 
speech transmission under adverse noise condi- 
tions. The Turner Model 15D -NC is so expertly 
designed and balanced it amplifies only sound 
originating close to its specially engineered dia- 
phragm. Random sound (noise) arriving from 
a distance strikes both sides of the diaphragm 
simultaneously and is canceled out. This new 
microphone transmits only when spoken to at 
close range from the front. 

The LOUDER the noise-the BETTER the results 
By speaking directly into the front side of the Turner 
Model 15D -NC clear cut results are achieved at ordinary 
levels of conversation. The din, clatter, and clang of 
machinery and other disturbances are canceled out. In 
fact, the higher the noise level, the more effective will 
be the results observed. 

Designed for Convenience 
The Model 15D -NC is a rugged dynamic built to stand 
severe operating conditions. It is housed in an attractive 
hand held case of light,' tough alloy. When not in use, 
it may be hung on a hook. If desired, a "push -to -talk" 
thumb switch is built into the handle for on -off opera- 
tion or relay work. Available in 50, 200, 500 ohms, or 
high impedance. 

SPECIFICATIONS Turner Model 15D -NC 
EFFECTIVE OUTPUT LEVEL; 56 db below 

1 volt/dyne/5g cm. 
FREQUENCY RESPONSE: 50 to.5000 c.p. s. 

CASE: Smooth, die cast alloy. 

FINISH: Gray gunmetal enamel. 

OUTPUT IMPEDANCE- 50, 200, 500 ohms, MOUNTING: Hand held. Hole provided at 
or high impedance top of case for hanging on hook. 

CABLE: 7 foot attached, single conductor. 
shielded. 

DIMENSIONS: 7" long x 2%' wide x I t/:' deep. 

WEIGHT. Approximately 24 ounces. 

OPTIONAL: "Push -to -talk" thumb switch for 
on -off or relay operation, 

Also at tillable as Model 15D semi -directional dynamic without noise canceling 
feature. Level: 56 db below 1 volt/dynelsq. cm. Response: 40 to 7500 C. p. s. 

THE TURNER COMPANY 

I l,,;,t t tit 
Parts 

'Booth 
t ' 

Parts 
StevensRotel, 

irs9eM'y 13 

905 17th Street N. E., Cedar Rapids, Iowa 

TURN TO TURNER FOR SOUND PERFORMANCE 
MicrophonesMicrophones licensed udder U. S. patents of the American Telephone and Telegraph Company, and western 

Electric Company, Incorporated. Crystals licensed under patents el the eresli Development Centimes 
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. . . NEW 1304 CABINET TYPE REPRODUCER SETS 

Here are two brand new Western Electric Reproducer Sets 
for broadcast stations, recording studios and other professional 
users-designed from the ground up to bring out the full 
quality of today's finest transcriptions and records. 

The 1304A includes the popular 9A Reproducer; the 1304B 
has the new 9B. Both equipments are available, less cabinet, 
as the 304A and 304B Reproducer Panels respectively. An 
entirely new drive mechanism with a belt and one-step helical 
gear reduction at both 33% and 78 rpm provides constant - 
speed operation and extra long life. Mechanical filters isolate 

the turntable effectively from vibration in the motor, the 
driving mechanism, and the cabinet. 

A new, more efficient, electrical method of changing turn- 
table speed, based on reversing the direction of rotation of the 
motor, eliminates the usual clash gears or planetary ball devices. 

The attractively styled cabinet is adjustable in height to 
match various operating requirements. For full details, see 
your local Graybar Broadcast Equipment Representative - 
or write to Graybar Electric Company, 420 Lexington Avenue, 
New York 17, N.Y. 

Designed by Bell Telephone Laboratories 

Western Electric 
- QUALITY COUNTS - 
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BAKELITE 
RESINOID 

SEALED 
CANNOT MELT 

SPECIAL WARTIME DEVELOPMENT NOW 
AVAILABLE FOR PUBLIC USE . . . 

TYPE P6 DUMONT PAPER CAPACITORS 

AC -DC CONTINUOUS 
AT HIGH TEMPERATURES 

ovoNT r OURA\EALEDl1R,05<v 

r«600 

PAT. PEND. 
BAKELIZED 

TUBES 

* Dumont engineers scored in the great- 

est single achievement in paper tubular 

capacitors ... meeting the most exact- 

ing requirements. This type P6 has the 

ends sealed in BAKELITE RESINOID. 

Leads cannot PULL OUT or MELT OUT. 

Bakelite treated tubes sealed in vacuum. 

-T 

EaLEV aa 
v600 

cAP.I 

ovnoN-r 
D_URA 

EAI.ÉD 

CAP,.O5 W,600 

° 0 
oHr 

., fp 

* HEAT PROOF 

* MOISTURE PROOF 

* LONGER LIFE 

* VACUUM SEALED 

* SOLVES SPACE 

PROBLEMS 

DUMONT ELECTRIC CORP. 
MFR'S OF CAPACITORS FOR EVERY REQUIREMENT 

34 HUBERT STREET 
NEW YORK, N. Y. 
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WHISTLER Adj able 

Perforating Dies Offer Added 

Production Economy 

Typical examples 
of set-ups made 
from stock units. 
No delay in start- 
ing production. 

All there is to 
Whistler punch and 

die units. 

WRITE FOR YOUR WHISTLER 

CATALOGS. Know the pro- 
duction advantages of 
Whistler Adjustable Dies. 

5-10-50 and even more different set- 
ups with the same dies? Impossible? 
Not when you use Whistler Multi - 
Use Adjustable Dies. For it's simple 
to rearrange these units ... add or 
delete ... get back into production 
within a few hours. Even so-called 
complicated arrangements are easy 
to set up. And, with first cost inva- 
riably less than for single purpose 
dies, this continued re -use of the 
same dies effects added economy in 
quickly writing off initial die invest- 

ment. Over 750 prominent manu- 
facturers have proven in their own 
plants that Whistler Adjustable Dits 
have sent costs into a nose dive.: 
No special tools are needed. Work 
in practically any size and type ot. 
press. Ordering now is particularly 
advantageous. Large stocks of stand- 
ard diameter units from 1/32" up are 
available for overnight shipments. 
Notching, group dies and special 
shapes and sizes can be quickly made 
to order. Write today to: 

S. B. WHISTLER & SONS, Inc. 
752-756 MILITARY ROAD BUFFALO 17, NEW YORK 
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PROBLEMS 

DUMONT ELECTRIC CORP. 
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34 HUBERT STREET 
NEW YORK, N. Y. 
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FOtTR20 
TRANSMITTER 

With MONO -SEQUENCE tuning you can tune four circuits to 
four different frequencies WITH ONE CONTROL. It's a patented 
Hammarlund invention which gives you highly efficient tuning and 
ease of control. The Four -20 is a complete CW rig for 80, 40, 20, 
or 10 meters. Plug in a crystal and a key and you're ON THE AIR. 

FOUR11 
MODULATOR 

For years the name HAMMABLUND has stood 
for the finest in communications receivers. 
The same engineering skill and precision 
methods which produced the Super -Pro and 
the HQ -129-X, now bring you an entirely new 
transmitter. Combine the Four -11 Modulator 
with the Four- 20 and you have a complete 
phone transmitter ready to go on any band. 
When you build that high power final, the 
Four- 20 will make a perfect exciter and the 
Four11 a fine speech amplifier. 

tree 
Descriptive Booklet tsriwusMe u7i 

, FOUR -71 

BACKED BY 37 YEARS OF KNOW-HOW 

LJ2J 11213 
THE HAMMARLUND MFG. CO., INC., 460 W. 34*" ST., NEW YORK 1, N.Y. 
MANUFACTURERS OF PRECISION COMMUNICATIONS EQUIPMENT 
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2 AMPEREX HF250 
OSCILLATORS 

2 AMPEREX 866A 1 AMPEREX VC50 
RECTIFIERS CONDENSER 

ULTRA SHORT WAVE 
of 

E 

theEP 
HEATING within any p 

human body with full safety and 

perfect control at stabilized fre- 

quency. Associated functions: 

minor surgery with "electronic 

knife" and coagulation. 

In electro -medical as in all electronic industrial, communi- 
cation, rectification, special purpose and experimental 
equipment, Amperex tubes and circuits developed by 
Amperex spell performance, long life, and economy. As 

tube specialists, Amperex engineers are in a position to 
give detached counsel and information. WRITE Amperex 
Application Engineering Department. 

1 

Used at Bellevue and all other New York City 
hospitals, and scores of other leading institutions, 
including Mt. Sinai, New York; Cook County, 
Chicago; Johns Hopkins, Baltimore. 

MULTRATHERM "SENIOR" 
Built and guaranteed by 

PEERLESS LABORATORIES 
467 Tenth Avenue, New York 18, N.Y. 

All known technics with ample reserve energy 
from single pair of treatment terminals ... rela- 
tively same output irrespective of electrode air - 
gap space ... frequency stabilized at 27.32 
(plus or minus) 1/2% megacycles as assigned by 
FCC. Write for full details. 

23 WASHINGTON STREET, RROOIctTN I. N. T.. CARIES& "ARIAS" 

o.wpoN. MOM MAJESTIC WAITED. PM /MN Skeet Wed, Toroaho 1R. C. 
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Centralab reports to 

1 

2 

Positive Action - Solid Silver Contacts 

Specially designed for transmitters, power supply converters, and 
a broad new range of industrial and electronic uses, Centralab's 
medium -duty power switches give you efficient performance up 
to 20 megacycles. Tests prove that these switches have a mini- 

mum life operation of 25,000 cycles without failure. Rated at 7t/ amperes, 60 cycles, 115 volts A.C. Minimum voltage break- 
down between critical points is 3,000 volts RMS, 60 cycles. For 
complete information, send for Bulletin 722. 

PLATE 
Couplin9Lup. 

II CI 

-Plate 
load 

Resistor 
RI 

-Pla+e Supply 

GRID 

I Flote R.F 
By Pass Cap. 
C2 

id 
Resistor 

122 

First commercial application of the "printed circuit", and now available for 
the first time, Centralab's new Couplate is a complete interstage coupling circuit 
which combines into one unit the plate load resistor, the grid resistor, the 
plate by-pass capacitor and the coupling capacitor. 3 

Only four soldered connections are now 
required by the Couplate instead of the 
usual eight or nine (see above). That 
means fewer errors, lower costs! 
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Electronic Industry 
NOW SEE HOW 

'THIS REPLACES THIS, 
C1 - Coupling Capacitor, .O 1 f...}' 
mfd. is standard. 
C2-Plate R.F. By -Pass Ca- 
pacitor, 250 mmf. ± 20% is 

standard. 

Ri-Plate Load Resistor, 250,- 
000 Ohms ± 20% 1/5 watt 
is standard. 

R2- Grid Resistor, 500,000 
Ohms ± 20% 1/5 watt is 
standard. 

Other Valuer Available 

4 
Integral Ceramic Construction: Each Couplate is an integral assembly of "HI-KAP" 
capacitors and resistors closely bonded to a steatite ceramic plate and mutually con- 
nected by means of metallic silver paths "printed" on the base plate. Think, of 
what that means in terms of time and labor savings ! Send for bulletin 943. 

6 
Important: the recognized dependability 
and high quality of ceramic by-pass and 
coupling capacitors is now available at 
Centralab Distributors! 

Maximum Over-all Dimensions 

TUBE D L 

BC 20 .200" .400" 

BC 25 .200" .690" 

BC 32 .225" .860" 

1.165" BC 35 .285" 

7 
Here for the first time, is a line of 
ceramic capacitors which combines econ- 
omy, small size and extreme depend- 
ability. 

8 

Look at Centralab's newest control for 
miniature receivers and amplifiers. No 
bigger than a dime, high quality per- 
formance is assured. 

Made from Centralab's original cera- 
mic -X, this new line is result of our 
continuing research in high dialectric 
constant ceramics. Order Bulletin 933. 

Look to Centralab in 1947! First in component research that means lower 

costs for electronic industry. If you're planning new equipment, let Centralab's 

sales and engineering service work with you. Get in touch with Centralab! 

DIVISION OF GLOBE -UNION INC., MILWAUKEE, WIS. 
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Vibr on Attack 
From All Dire 

duct 

Isolate It Completely 

with NEW L2JLZJ) ! 

MULTIPLANE MOUNTINGS 

a new standard of product performance .. . 

Vibration now can be isolated from your product, through a greater 
range of frequencies regardless of the direction of disturbing forces ... with 
new MULTI PLANE MOUNTINGS pioneered by Lord. Here, then, is a 
brand new standard of vibration control ...and a brand new opportunity 
to boost performance standards and product sales. 

Lord MULTIPLANE MOUNTINGS not only provide all -directional 
freedom-universal softness in all planes-but are simple, compact, 
one-piece mountings that give your design engineer the plus advantages 
of complete protection with less weight, easy installation, at very rea- 
sonable cost. 

Like all Lord Products, MULTIPLANE MOUNTINGS feature the 
same permanently -bonded -rubber -in -shear principle that has made Lord 
first in the field of Vibration Control and Bonded Rubber Products. 
Put this specialized experience, backed by Lord research and engineering, 
to work on your problems. We'll be only too glad to serve you. 

For more information write for Bulletin 106 

LORD MANUFACTURING COMPANY ERIE, PA. 
FIELD OFFICES 

New York, N.Y. Providence, R. I. Washington, D. C. Detroit, Mich. Chicago, III. Burbank, Cal. 

Comedian Roprorentativot Railway IL Power Enpinoariny Corp., Ltd., Toronto, Corrode. 

i 

Lord MULTIPLANE MOUNTINGS 
are ideal for instruments, elec- 
tronic equipment, and other de- 
vices of high sensitivity, not to 
mention other applications includ- 
ing engine -generator sets, air- 
conditioning units, pumps, blowers, 
etc. Features like these insure 
vastly improved performance: 

Simple, low -weight, one-piece 
construction. 

Easy, convenient, low-cost in- 
stallation. 

Long life thru large bonding 
area-low bond stress. 

All -directional softness from 
multiple shear areas. 

Progressive cushioning of 
shockloads by snubbing 
shoulder. 
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RADIO PARTS RADIO SETS 

RECORD CHANGERS PLAYERS 

HAM GEAR AMPLIFIERS TESTERS 
It's here-ready for you now-the new, comprehensive, 1947 
Concord Catalog displaying a vast, complete selection of every- 
thing in Radio and Electronics. Send for your copy now. Select 
your needs from value -packed pages showing thousands of 
items available for IMMEDIATE SHIPMENT-hundreds of 
them now available for the first time-featuring new, latest 
1947 prices. See the new LOWER prices on finest -quality 
RADIO SETS, PHONO -RADIOS, RECORD CHANGERS, 
RECORD PLAYERS, PORTABLES, AMPLIFIERS, COM- 
PLETE SOUND SYSTEMS, TESTERS. See complete latest list- 
ings of all the well-known, standard, dependable lines of radio 
parts and equipment-tubes, condensers, transformers, relays, 
resistors, switches, speakers-all available for IMMEDIATE 
SHIPMENT from huge stocks in CHICAGO and ATLANTA. 
Whatever your needs in Radio and Electronic Parts, Supplies 
and Equipment-before you buy-SEE THIS GREAT NEW 
CONCORD CATALOG. Mail coupon for your FREE copy now. 

11 

RADIO CORPORATION 
LAFAYETTE RADIO CORPORATION 

CHICAGO 7, ILL. ATLANTA 3, GA. 
901 W. Jackson Blvd. 265 Peachtree St. 

Radio Hams Service Men Engineers 
Sound Men Maintenance Men 

Schools Institutions Manufacturers 

THIS CATALOG IS FOR YOU: 

Zed' COUPON TODAY! 

Concord Radio Corporation, Dept. G-57 
901 W. Jackson Blvd., Chicago 7, Ill. 

Yes, rush FREE COPY of the comprehensive new Concord 

Radio Catalog. 

Name 

Address 

City State 
J 
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COUNTING! 

ACTUATING! 

MEASURING! 

SORTING 

U 14 

.... the PACKAGED electronic control 
POTTER electronic control can be easily applied to any new 
or old machine or process which has a requirement for high 
accuracy of MEASUREMENT or CONTROL of discrete 
QUANTITIES, LENGTH, TIME, VELOCITY and FRE- 
QUENCY. In most applications the equipment pays for itself 
in a few weeks through the savings in labor and the elimina- 
tion of spoilage and overages. Counting rates up to 1,000,000 
per second and control rates up to 15,000 .per minute and 
higher are available. Photoelectric, electromagnetic and other 
types of detectors are also available to provide a complete 
package unit. POTTER electronic control provides an effec- 
tive means of counteracting rising production costs by sub- 
stituting unattended automatic output for slower manual or 
mechanical control. 

HIGH SPEED 
PILL COUNTER: 
In this application, a 
POTTER predetermined 
counter and photoelectric 
detector count and batch 
pills at rates to 15,000 
per minute. Numbered 
dials permit the rapid 
selec,ion of any count. 

FOR PACKAGING IN PRECISE QUANTITIES MEASURING 
AND CUTTING LINEAL FOOTAGE WINDING PREDETER- 
MINED TURNS PILING IN PRECISE QUANTITIES CON- 
TROLLING MACHINES. 

iiMlt 

TOTALIZING! 

CONTROLLING! 

BITCHING! 

AUTOMATIC 
STACKING CONTROL: 
Another labor saving 
POTTER installation. 
Sheet metal strips con- 
veyed from flying shears 
are automatically stacked 
in piles of exact quanti- 
ties. In many cases the 
shearing operation, too, 
is automatically actuated. 

For additional information and consultation on your counting, timing or control problem write to Potter Instrument Co., Dept. 6 B. 

POTTER INSTRUMENT COMPANY OMPP 136-56 ROOSEVELT AVENUE, FLUSHING, NEW YORK 

I6 
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Plastics where plastics belong A rare combination of mechanical, electrical, 

and chemical properties fit Synthane (our type of 
plastic) fora countless number of useful applica- 
tions. Aside from its moisture and wear resistant 

qualities, Synthane is also light, dense, strong, 

easily and quickly machined, an excellent insu- 

lator, and a material for fighting corrosion. 

Here is a unique and dramatic example of 
the use of plastics where plastics belong and 

Synthane where Synthane belongs. 

.7 --- _ : .. r 4berie....: 4 ! ._ .,,, 
,, = _ :- *''e!=.`,++_.,+t-: ...tie! 

..._ . ..:. -~ - - --- 

This outboard motor pivot bearing (above) re- 

quires no lubrication... resists both salt and fresh 

water, wears long and well ... it's Synthane. 

If these few of Synthane's many properties sug- 

gest a possible use of Synthane in your product, 
let us help you-in the design stage. Perhaps we 

can save you time and money. Meanwhile, get 
further information. Send today for the complete 

catalog of Synthane technical plastics. Synthane 

Corporation, 6 River Road, Oaks, Pennsylvania. 

SyN1II ANEJ 
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where Synthane belongs 
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I COMPETITION TO REACH 

i PREWAR PITCH IN '47 

Speaker Warns Race Has Started 

Last night a group of local manu- 
facturers heard John R. Brown, 
prominent market analyst, tell them 
"the honeymoon in business is over." 
The speaker, addressing an indus- 
trial association banquet, said 1947 
would see a return to the era of 
"best product, best sales." Warning 
small and large businesses alike he 
reported .. . 

READY FOR THE "PROFIT HANDICAP"? 
Cost-plus thinking and easy profits have reached 
the end of their rope according to all business 
barometers. Business is once again off to a free 
enterprise race. 

Better products for less manhours and lower 
costs are now interesting production managers, 
product engineers and purchasing agents and they 
are showing intense interest in methods and ma- 
terials that promise these improvements. 

Synthane (our type of laminated plastics) is 
made to order for current designing. Its combina- 
tion of properties, makes it applicable to literally 

thousands of uses. It is, for example, one of the 
best of electrical insulators. It is also moisture, 
corrosion and wear resistant, possesses high me- 
chanical strength and can be quickly and easily 
machined. 

Synthane may help solve one of your product 
problems. If you feel you have a use for Synthane, 
let us help you before you design. We may be able 
to save you time, effort and money and help put 
you "out in front" of competition. Send the coupon 
below for your copy of the Synthane Plastics 
Catalog. 

Here's how to get a "Head -Start" on Competition 

SYNTHANE CORPORATION, 6 RIVER ROAD, OAKS, PA. 
Gentlemen: 

Please send me without obligation the complete catalog of Synthane technical 
plastics. 

Name 

Company 

Address 

City Zone State 

4427 
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PLAN YOUR PRESENT AND FUTURE WITH SYNTHANE 
TECHNICAL PLASTICS SHEETS RODS TUBES FABRI- 
CATED PARTS MOLDED -LAMINATED MOLDED -MACERATED 



TYP/CA V Compact 

Capacitors for Photoflash 

and Energy Storage Uses 

Sprague Capacitors with Vitamin Q dielectric have led in 

establishing new standards of compactness, light weight and 

dependability for electric flash tube (photoflash) photography. 
Also, they assure outstanding economies and greater efficiency 

for flash welding and time control circuits where duty cycles 

other than those used in photoflash work prevail. Write for 

Sprague Engineering Data Bulletin No. 3205. 

SPRAGUE ELECTRIC COMPANY, North Adams, Mass. 
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THE HIGH STANDARD OF YOUR NAME 
IS ASSURED WHEN YOU BUILD IN 

RELAYS AND TIMERS 

STEWAR -WARN R CORPORATION'S 
FAMOUS Wai CAR HEATER employs a single P&B 
relay for dependable automatic switching of all control circuits 

When specifications call for: Sensitive thermo- 
static actuation-wide range of operating voltage- 
extreme resistance to shock and vibration-positive 
multiple switching-millions of operations-extremes 
of temperature-weatherproof sealing-low cost and 
a thoroughly dependable supplier, Stewart -Warner 
specifies Potter & Brumfield. 

The relay employed in the South Wind car heater is 

a special model, designed and built by Potter & 
Brumfield to meet the exacting requirements of these 
applications. This is a single example of the many 
special relay applications solved by P & B engineers 
to meet exacting requirements at low cost. 

ENLARGED VIEW 
OE RELAY 
TERMINALS 

927 A 
BLOWER 

o 
o 

977A NEATER 

QUICK THERMOSTAT 
\DISCONNECTS 

o o 

BATTERY 

O 

CO 

HEATER 
SWITCH 

L 

CAR IGNITION SWITCH 

Potter & Brumfield standard relays and timers will meet most requirements. The standard line includes these general types: 

Small Light Duty 
Light Duty Multiple Circuit 
Telephone Types 
Small Power 

Heavy Duty Power 
Plate Circuit 
Sensitive 
Multiple Leaf 

Motor Starting Relays 
Synchronous Manual Reset 
Timers With Remote Signal 
Indicators 

For complete details and specifications on standard P & B relays and timers, write for comprehensive, illustrated catalog. 
Your inquiries for special relays and timers are solicited. The assistance of our engineers, when desired, is always available. 

YOUR LOCAL ELECTRONICS PARTS DISTRIBUTOR STOCKS P & B RELAYS AND TIMERS 

POTTER & BRUMFIELD SALES COMPANY 
551 W. WASHINGTON BLVD., CHICAGO 6, ILLINOIS FACTORY AT PRINCETON, INDIANA 
Export: 2020 Engineering Building, Chicago 6, Illinois 

18 
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Centralab Announces a Revolutionary New 

SLIDE SWITC 
for Improved AM and FM Performance! 

New Design 
Saves Space, Reduces 

Lead Inductance 

Wide silver-plated 
brass contacts for 

low inductance. 

Positive coil spring index. 
1/4" slide movement 

per position. 

Double -wipe clips assure 
constant pressure and 

low internal resistance. 

Flat, one -plane design 
permits coil -mounting 
directly over switch. 

Compact, Versatile, fits wide range 

of high frequency operations! 

TO MEET an ever-growing demand, Centralab now 
offers you an outstanding new slide switch, designed 
for peak AM and FM performance plus maximum 
reliability and long service life. 

Flat, horizontal design saves valuable space, for the 
first time allows short leads, convenient location to 
coils, reduced lead inductances for improved low and 
high frequency fidelity ! 

Ceramic Trimmers 
Bulletin 630 

Ceramics 
Bulletin 720 

Note these fine points of construction and design: 
i -point suspensions with "twisted ear" mounting on 

base or panel from .038" min. to .052" max. . . . 

Optional size or length of unit - min. 5 clips per 
side, max. 20 clips per side ... Standard brass silver- 
plated clips and contacts with original CRL double - 
wiping clip design . . . Index life - over 10,000 
cycle minimum RMA standard life test ... 2 or 3 

position, shorting type contacts . . . Movement of 
slide per position -1/4 inch. 

Write for complete information on this important 
new switch development. Send for bulletin 953. 

Variable Resistors Ceramic Capacitors Selector Switches 

Bulletin 697 Bulletin 630 Bulletin 722 

ELECTRONICS - May, 1947 
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Aircraft Dipole for absolute altimeter, 
made of Revere Cartridge Brass by 
Black Industries, Cleveland, Ohio and 
Ward Products Corp., Cleveland, Ohio, 

Metal by REVERE in this dipole 
THIS dipole antenna is made chiefly of Revere 70-30 
Cartridge Brass, an important feature of which is 

strength combined with easy workability. The dipole 
section is made of brass tube with the ends spun down. 
In order to reduce drag, the tube for the leads to the 
dipole was supplied by Revere specially drawn into 
an aerodynamic "teardrop" section. (Incidentally, 
Revere also makes electric -welded steel tube in the 
same cross section.) The base of the dipole is made of 
Revere brass sheet and rod. External surfaces have a 
black oxidized finish which is very durable and easy 
to obtain on brass. This is but one of many uses for 
Revere Brass in electronic equipment, others including 
cans for transformers and condensers, bolts and nuts, 
connectors, shafts and plates for variable condensers, 
name plates and similar applications requiring any or 
all of the following qualities: easy fabrication, corro- 

sion resistance, and beauty. Revere offers mill products 
in the following forms: Copper and Copper Alloys: 
Sheet and Plate, Roll and Strip, Rod and Bar, Tube and 
Pipe, Extruded Shapes, Forgings; Aluminum Alloys: 
Tube, Extruded Shapes, Forgings; Magnesium Alloys: 
Sheet and Plate, Rod and Bar, Tube, Extruded Shapes, 
Forgings; Steel: Electric Welded Steel Tube in standard 
or special cross sections. 

Rdowearear 
COPPER AND BRASS INCORPORATED 

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

Mills: Baltimore, Md.; Chicago, Ill.; Detroit, Mich.; New Bedford, Mass.; Rome, N. Y.- Sales Offices in Principal Cities, Distributors Everywhere. 

20 
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ire/co AIR TRIIWIVIIEIt 
The smooth linear characteristics illustrated result from the mechanical design of the NORELCO 
Air Trimmer. This concentric design makes adjustment alignment and testing procedures extremely 
simple. 

Permanence of adjustment and resistance to mechanical shock assures complete freedom from 
microphonism. 

Low minimum capacitance, high "Q", light weight and small mounting area result in general 
acceptance of NORELCO Air Trimmer for applications in F. M. discriminators, Television I.F. 

'transformers and other high frequency circuits. 
A booklet describing the NORELCO Air Trimmer and a working sample 

will be supplied to interested manufacturers upon request. Contact our 
representative in your area, or write directly to Philips. 

CHECK THESE FEATURES: 

Exact Size 

ore/co 
g. U.S. Pat. Off 

Minimum capacity -2.5 mmf. 
Parallel Damping-greater than 3 meg- 
ohms at max. cap.-when measured 
at 1500 kc. 

Maximum capacity-over 30 mmf. 
special variable air condensers ranging from 5 mmf, minimum 
Write us regarding specific applications. 

"Q" over 850 at 1500 kc. 
D.C. insulation resistance greater 
than 50,000 megohms for relative 
humidities up to 

NORe AMERICA 

s ELECTRONIC PRODUCTS 

are now available. 

I ICO YORK 17, N. Y. 
DEPT. 14.100 EAST 42'0 STREET 

IN CANADA: PHILIPS INDUSTRIE , LTD., 1203 PHILIPS SQUARE, MONTRER 

ELECTRONICS -14y, 047 21 



MOLDED TO SIMPLIFY ASSEMBLY 

Despite its long record of molding successes, 
Shaw feels that it ought to take a deep bow 
on this assignment. 

To engineer this wall -mounted telephone 
set for Conn. Telephone and Electric re- 
quired experience - and courage. It repre- 
sents a major triumph in precision molding 
of plastics components for simplified assem- 
bly into an attractive finished product. 

Transfer molding was used for (1) hand- 
set and (2) cradle switch support. Compres - 

SHAW INSULATOR COMPANY 
MOLDERS 

160 COLT STREET 

DUALITY MARK ON /f 
MOL DID PLASTICS 

SINCE 1892 

IRVINGTON 11, N. 1. 

sion molding was selected for the (3) ear, 
(4) receiver caps, (5) base, and (6) wall 
case. A curved hole is molded through the 
handset to facilitate wiring. The base is 
molded with numerous inserts and bosses 
provided to simplify assembly. 

Shaw ingenuity and know-how enabled 
this manufacturer to realize the benefits of 
efficient and effective application of plastics. 
The Shaw Insulator Company can do this 
for you. 

PLASTICS LITERATURE AVAILABLE 

Shaw engineers have prepared a variety of literature, 
study of which might help you to a decision. Simply 
write a note about what phases of plastics especially 
interest you. 

Or, you may prefer at once to call in a Shaw engi- 
neer, and present your problems for his study. This 
company's fifty-five years of plastics experience gives 
him a rich background from which you can draw. 

Between the resources of Shaw and the Plax Cor- 
poration, Hartford 5, Conn., you can obtain assist- 
ance in almost all plastics methods and materials. 
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PLAX POLYFLEX' SHEET... 

TOUGHNESS AND FLEXIBILITY 

Polyflex* is thin polystyrene sheet given a two- 
way stretch to make it tougher and more 
flexible. It will take all sorts of abuse. It 
comes transparent, but may be produced in all 
the colors of the spectrum. You may have it 
now, too, in laminated form, where you need 
a rigid, transparent package with exceptional 
strength. 

PLAX POLYETHYLENE SHEET... 

MOISTURE VAPOR RESISTANCE 

Plax polyethylene sheet is made to order for 
the food field, or for any packaging use where 
a non-toxic, odorless, tasteless plastic wrapper 
is desired. It will cold -stretch several hundred 
times and can be wrapped tightly without 
tearing. Polyethylene is translucent and wax- 
like, pleasant to the touch, and available in 

all colors. 

PLAX PLASTIC BLOWN WARE... 
LIGHT AND TOUGH 

Plax blown ware is available in a wide variety 
of plastic materials, enabling you to fit the 
container to a specific packaging purpose. 
While more expensive than glass, Plax Blown 
ware is non-shatterable and offers a 75 per cent 
saving in weight and a 20 per cent saving 
in cubage. 

*T. M. Reg. U. S. Pat. Off. 

These are but a few of the plastic products produced by Plax 

for packaging. There are many others. Plax invites your in- 
quiries. Our experts are always ready to discuss with you the 

application of plastics to the packaging of your product. 

133 WALNUT STREET * HARTFORD 5, CONNECTICUT 
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BROADCAST AND COMMERCIAL 
TRANSMITTING ELECTRONIC HEATING 

HIGH CURRENT HIGH VOLTAGE 
R. F. APPLICATIONS 

TYPE VN 

i 
?vte& Avt data 
alceet de/tie/4 D 

JOHNSON PRODUCTS INCLUDE 

e 

TYPE M 

JOHNSON, a pioneer in high voltage, high current inductors for 
commercial equipment, offers you the benefits of many years of engi- 
neering achievement, highly advanced production techniques, and an 
unequaled choice of types and sizes. 

The many variable types assure smooth tuning for low, medium, or high power applications. Types N and M can be supplied with variable coupling rotors, tuning flippers, or as variometers. Faraday shields may be incorporated in the Type M to minimize eddy currents and reduce electrostatic coupling. 
The 227 series is engineered to meet the requirements of high current, high frequency, electronic heating and transmitter tank cir- cuits. Dual models feature counter sliding contacts which provide automatic balancing for push-pull circuits. 
The 226 series is recommended for high -frequencies and features optional variable pitch winding for wide band coverage. The 224 is wound with 3/8" or 1/2" copper tubing and offers the highest ratings of the types shown. 
There is a JOHNSON inductor "your size" for they begin with small wire wound units for low power stages and extend through the big, high power, water cooled types. New data sheets covering the inductors shown have just been completed. We'll be glad to send them for your file or for your immediate requirements. 

Transmitting Capacitors Inductors Tube Sockets R. F. Chokes Q Antennas Insulators Connectors Plugs and Jacks Hardware Pilot and Dial Lights Broadcast Components Directional Antenna Equipment 

JOHNSON...a Amaced, a.`tie jot Zg;dca 
E. F. JOHNSON CO. WAaSECA, MINNESOTA 
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A QUICK 
EASY WAY 
TO SELECT 

REVISED EDITION 

SEND FOR YOUR 
FREE COPY TODAY 

ONIC TUBES 
Westinghouse offers you the right combina- 
tion in electronic tubes: 

1. A complete line. Westinghouse provides 
Quality Controlled tubes for industrial and 
communications applications. 

2. The Easy Guide. This newly revised edi- 
tion gives you a simple, quick way of selecting 
the proper Westinghouse tube for your pur- 
pose. It gives essential technical data on each 
tube and includes an interchangeability chart 

for selecting the appropriate Westinghouse 
tube for various competitive designations. 

3. Replacement tube service. Westinghouse 
gives you prompt and efficient service through 
its district warehouses and distributors 
throughout the country. "One call does it all." 

If you do not have your copy of the Easy 
Guide, send for one today. Electronic Tube 
Sales Dept., Westinghouse Electric Corp., 
Bloomfield, N. J. 

Westin 
ade 

house 
Electronic Tube Sales Dept. 
Westinghouse Electric Corp., Bloomfield, N. J. 

Please send me a copy of the Easy Guide. 

Name 

Position 

Firm 

Address 

City Zone State 

-, 
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Trained Fingers 

KiVO 1V! 

A trained golfer quickly senses the balance 
and precision of a matched set of fine clubs. 
The professional draftsman just as quickly 
recognizes dependable uniformity, smooth 
responsiveness in a pencil. TYPHONITE 
ELDORADO gives you that steady perform- 
ance every time in every degree ... for crisper, 
sharper blueprints. 

DIXON'S TYPHONITE 

ELDORADO 
D t x on' 5 TYPHONIrE ELDORADO -- 

PENCIL SALES DEPT. 59-J5, JOSEPH DIXON CRUCIBLE CO., JERSEY CITY 3, N. J. 
26 
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*Reproduced 
actual size 

HERE'S FLAT RESPONSE UP TO 700 MC 

410A VACUUM TUBE VOLTMETER 

with its new -hp- low -capacity diode probe, 
measures all the important radio voltages 
without disturbing circuits under test. 

CHECK THESE FACTS ABOUT THE NEW -hp- PROBE*: 

Small size for ease in contact- 

ing hard -to -get -at compo- 
nents. 

' 

Rugged, mechanical construc- 

tion, dural shell, polystyrene 
insulation. 

Ultra -short leads, direct 
grounding assure high fre- 
quency response. 

Specially -designed diode has 

short transit time, low input 
capacity, high resonant fre- 

quency of 2000 mc. 

Detachable tip lowers input 
capacity, shortens diode lead, 
utilizes maximum capabilities 
of diode. 

The specially -designed diode, in 

combination with the -hp- probe de- 

sign, makes possible the exceedingly 

flat frequency response shown graphi- 

cally in Figure 1. 

With this flat frequency response 

are combined the factors of low input 
capacity and high input resistance. 

The variation of these factors with 

frequency is shown in Figure 2. The 

input resistance and reactance are high 

throughout the entire range of the 

instrument, and thus measurements 
are made without appreciable detun- 

ing or loading of circuit. Maximum 
measuring accuracy is assured. 

In addition to swiftly, easily, ac- 

curately making uhf radio measure - 

100 

10 VOLTS -- 

3 VOLTS. 
1 VOLT 

CDS . ..._ 10 mc 

Ml& FREQUENCY 

FREQUENCY, MC 

ments, this -hp- 410A is a convenient 
voltage indicator up to 3000 mc. And 

it serves equally well as an audio or 

d -c voltmeter, or an ohmmeter. A -c 

measurements are made in 6 ranges 

... full scale readings 1 to 300 v. D -c 

full scale readings from 1 to 1000 v 

in 7 ranges. Input resistance all ranges 

-100 megohms. As an ohmmeter, the 

-hp- 410A measures resistances from 

0.2 ohms to 500 megohms in 7 ranges. 

In short, this -hp- 410A Vacuum 

Tube Voltmeter is ideal for obtaining 
most important parameters in radio 

design, manufacture, or servicing. 
Write today for full details. Hewlett- 

Packard Company, 1407A Page Mill 

Road, Palo Alto, California. 

laboratory instruments 
FOR SP" Ihrillitäälk" Y 

Noise and Distortion Analyzers Wave Analyzers Frequency Meters 

Audio Frequency Oscillators Audio Signal Generators 

Amplifiers Power Supplies UHF Signal Generators Attenuators 

Square Wave Generators Frequency Standards Electronic Tachometers 

Vacuum Tube Voltmeters 

ELECTRONICS - May, 1947 
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XOA Socket 
with XOS-3 Shield 
and Shield Base 

XOR Socket 

XOS-3 Shield for 
2" high tube body 
(0A2 type). Also 
available: XOS-2 
for 1 1/2" high tube 
body (6C4 type) 

XOA Socket 

XOS-1 Shield 
for 1 ¡36" high 

tube body 
(6AK5 type) 

Shiei,d Base far 
XOS-I, XOS-2,,u 

SOCKETS AND SHIELDS... 

for miniature button base tubes 

These new National sockets are of mica - 
filled natural molded Bakelite with silver- 
plated beryllium -copper contacts - de- 
signed for maximum dependability and 
adaptability. The contacts - either axially 
or radially mounted and removable for 
replacement - provide short leads and low 
inductance so vital to ultra -high frequency 
design. Sockets are built to JAN specifica- 
tions - can be used with or without shields. 

Made in three sizes to accommodate the 
various sizes of miniature tubes, the shields 
are of nickel -plated brass, with cadmium - 
plated phosphor bronze spring to provide 
correct tension to hold both tube and shield 
in place regardless of angle or vibration. 
Shield bases are of nickel -plated brass, 
with two 4/40" spade bolts mounting both 
socket and shield base. 

You'll find hundreds of other parts, both 
new and old, to improve your apparatus in 
the new 1947 National Catalog. 

NTIONAI 
COMPANY, INCORPORATED 

MALDEN, MASS. 

IME RADIO PRODUCTS 
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New CLARE Type "J" d.c. Relay Combines the Best 
Features of Conventional Telephone Type Relay 
With Tiny, Lightweight Aircraft Design Relay 

This new CLARE Type "J" 
Relay gives you unheard-of per- 
formance in the small size and 
light weight that meet modern 
streamlined design demands. 

Sturdy construction, large con- 
tact spring capacity and adapta- 
bility to a wide range of specifi- 
cations, are provided in a relay 
which weighs slightly more than 
two ounces, slightly more than 
two inches in length. 

Here at last is a twin contact relay 
in which the chance of contact 
failure is reduced to the lowest 
possible limit. The long, flexible 
contact fingers of the bifurcated 
stationary springs allow the con- 
tacts to operate independently of 
each other. One contact is sure 
to close even when the other may 
be blocked by presence of dust 
or grit. 

Twin contact points have high 
rated current carrying capacity 
of 4 amperes, 150 watts, permit 
use of standard twin -contact 
springs for most applications. 

These are but a few of the remark- 
able features which make this 
new CLARE Type "J" Relay a 
valuable addition to the Clare 
line of "Custom -Built" Relays 
and Stepping Switches which 
most effectively meet tough relay 
design requirements. Clare Sales 
Engineers are located in princi- 
pal cities to discuss relay prob- 
lems with you. Look in your 
classified telephone directory or 
write: C. P. Clare & Co., 4719 
West Sunnyside Avenue, Chicago 
30, Illinois. Cable Address: 
CLARELAY. In Canada: Canadian 
Line Materials, Ltd., Toronto 13, 

Ontario. 

CLARE RELAYS 
"Custom -Built" Multiple Contact Relays 

for Electrical and Industrial Use 

Outstanding Features of 
CLARE Type "J" d.c. Relay 
Independent Twin Contacts: Dome shaped contacts 
on movable springs; flat discs on fixed springs. 

High Current -Carrying Capacity: Twin contact 
points of palladium contact material have rated 
current -carrying capacity of 4 amperes, 150 watts. 

Concealed Wiring: All contact -spring terminals as 
well as coil terminals located at rear end of relay. 
Wiring concealed when relay is mounted on panel, 
base or mounting strip. 

Large Armature Bearing Area: Hinge -type arma- 
ture has bearing of completely new design which 
provides largest possible bearing surface. Pivot pin 
turns in cylinder of a different metal, which is full 
width of the heelpiece. 
Efficient Magnetic Structure: Heelpiece and other 
magnetic iron parts are exceptionally heavy for the 
size of the relay, providing a highly sensitive and 
efficient magnetic path. 
High Operating Speed: Designed for extremely fast 
operation ... a minimum of one to two milliseconds. 

Large Contact Spring Pileups: Both single and 
double -arm relays are available. Power and sensi- 
tivity permit handling of large spring loads ... 
maximum of ten springs on single arm relay ... 20 
springs (10 in each pileup) on double -arm relay. 

Coils ... Single or Double Wound: Either single or 
double coil windings can be provided. 
Dimensions: Overall length: 21/4''; Width: 13/4" 
(with 10 springs); Height: 1 %s". 

Weight: Net: 21/2 oz. (approx.). 
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Augmenting the many sintered and cast 
Alnico alloys, 4 additional General Electric 
magnet materials greatly extend magnet de- 
sign possibilities. 
1. VECTOLITE. This light -weight, high -resistance magnet material is a com- 
bination of iron oxide and cobalt oxide. High in coercive force, it is finding 
wide application as a rotor magnet for d -c selsyns and in many types of 
moving magnet instruments. A number of shapes are shown in illustra- 
tion 1. 

T. CUNICO. An alloy of copper, nickel and 
cobalt, Cunico is malleable, ductile, and ma- 
chinable and is supplied in wire, strip, or 
rod stock. Illustration 2 shows a rod of 
Cunico, and screw -machine magnets ma- 
chined from it. 
3. CUNIFE. Cunife has all the physical ad- 
vantages of Cunico. However, this alloy of 
copper, nickel and iron has directional 
properties, and to secure best magnetic re- 
sults must be magnetized only along the 
direction in which the material has been 
worked. It is supplied in wire stock in 
round, square, and rectangular form. Duc- 
tility of Cunife is shown in illustration 3. 
4. SILMANAL. High in coercive force, this 
alloy of silver, manganese, and aluminum is 

most useful in instruments where service in 
strong electrical fields is necessary. The Silmanal magnets in illustration 4 
were rolled, punched, and machined from the ingot shown. For more infor- 
mation about these magnetic materials, write for Bulletin GES -3337_ 
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GENERAL 6LEC 

RELAYS THAT ARE 
REALLY SENSITIVE 

For electronic applications where 
switching functions must be performed 
by small amounts of power, General 
Electric has a complete line of current - 
sensitive, d -c relays. These relays are 
built to withstand shock and vibration 
and will operate in ambient tempera- 
tures from -70F to 200F. They cover 
the range from 10 mw to 180 mw; 0.47 
ma to 1470 ma; 0.07 ohms to 67,000 

ohms coil resistance; and weigh from 
0.1 to 0.7 pound. Contact ratings from 
12 volts to 110 volts a -c/d -c with a 
contact rating at 24 volts d -c of 2.0 
amperes non -inductive and 0.5 ampere 
inductive. Installation is easy with either 
the plug-in base or the solder -lug ter- 
minals. Write for Bulletin GEA -3819. 

ONE SWITCH 
CONTROLS MANY CIRCUITS 

For transfer and control switching there 
is a G -E (Type SB -1) switch to do al- 
most any job. Standard Type SB -1 
switches are available from single -stage 
models to 12 -position, 16 -stage models. 
For more complex switching, special 
models are furnished up to 100 stages. 

Precision construction makes opera- 
tion easy, even in the larger models. 
Rated at 600 volts, 20 amp continuous, 
or 250 amp for 3 seconds, the long- 
lived, cam -operated silver contacts have 
stood more than 1,000,000 test opera- 
tions without excessive wear. 

Stages are isolated by dielectric bar - 
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riers. There is ample space for easy con- 
nection. Two types of locks permit lock- 
ing in any position, and standard 
switches are dead front. Write for 
Bulletin GEA -1631. 

PUTS A LOT OF COIL 
IN A LITTLE SPACE 

When product design puts a premium 
on space, G -E Formex* magnet wire 
lets you wind more compact coils. 

Where coils wound in rectangular 
shapes crack enamel insulation, the 
tough film on Formex stands up. In 
fast winding operations, too, Formex 
takes the punishment. When coils must 
stand up year after year, depend on 
Formex, because age has little effect 
upon this polyvinyl-acetal insulation. 
Round Formex is available in standard 
sizes from 6 AWG to 44 AWG and in 
ultrafine sizes of 13/4, 11/2, 11/4 and 
down to 1 circular mil in copper area. 
Rectangular Formex is also available. 
For full information on shapes, sizes 
and application methods, write for Bul- 
letin GEA -3911. 

LECTROFILM CAPACITORS 
AT NEW LOW PRICES 

Circuit designers now have complete 
freedom to use either high or low capa- 
cities in r -f blocking and by-pass appli- 
cations - without paying a premium for 
high capacity-because General Electric 
case -style 65 Lectrofilm* capacitors are 
now all at one new price, approxi- 

Reg. U.S. Pat. Off. 

TIMELY HIGHLIGHTS 

ON G -E COMPONENTS 

mately half of the previous level! Simi- 
larly, all listed ratings of case 70 de- 
signs are offered at one new, low price. 

General Electric's development of 
Lectrofilm, a new capacitor dielectric, 
and the advanced methods used in man- 
ufacturing these capacitors have resulted 
directly in these new low prices. Lectro- 
film capacitors are now the answer to 
new circuit economies, better circuit 
designs, lower over-all equipment costs. 
Bulletin GEA -4295. 

TO SELL RADIO LISTENING 
BY THE HOUR 

Dispensing 2 hours of use for each coin 
deposited, the General Electric Type 
TSC-9 coin -switch mechanism is suit- 
able for installation in table -model 
radios such as hotels provide for guests. 
Powered by the widely, used, reliable 
Telechron motor, and with silver con- 
tacts rated 2 amp, 110 volts a -c, the 
switch is constructed for long, mainte - 

r 

nance-free service. The Type TSC-9 
switch may be connected to allow inter- 
mittent use of the radio until the time 
paid for has been exhausted. As many 
as 6 coins, providing a maximum of 12 
hours use, may be deposited at one time. 
A continuous coin counter registers de- 
posits up to $25. 

TRAINS BETTER WELDERS 
IN LESS TIME 

Visual methods of employee education 
have proved their ability to increase out- 
put and decrease rejects. Now General 
Electric has produced a new, full -color, 
sound movie that uses animated draw- 
ings to teach the principles and applica- 
tions of spot, projection, and seam re- 
sistance welding. The film takes you 
inside fifteen different industrial plants, 
and shows more than 100 applications 
of resistance welding where it is speed- 
ing production and cutting costs. Ac- 

companying the film is an interesting 
"refresher" bulletin covering the salient 
points of the film. 

Ask your local General Electric office 
to lend you "This Is Resistance Veld- 
ing"; no charge or obligation to you. 

GENERAL ELECTRIC COMPANY, Sec. D642.14 

Apparatus Dept., Schenectady 5, N. Y. 

Please send me 

....GES -3337 (Magnet materials) 

....GEA -3619 (Current -sensitive 
relays) 

....GEA -1631 (Type SB -1 switches) 

....GEA -3911 (Formex magnet wire) 

....GEA -4295 (Lectrofilm capacitors) 

NOTE: More data available in Sweets' File for Product Designers 

Name 

Company 

Address 

City State 

6010 
J 
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SATURATED SLEEVING+ 

Saturated Sleeving is avail - 

TURBO from 

able in various colors in sizes 

.032" to .224" ASTM standard inside 

diameter in strands or continuous 

coils. It is recommended 
for all gen- 

eral applications 
that do not require 

unusually high dielectric 
strength. 

Dielectric breakdown 
is 1200 V. per 

T. M. test. TURBO Saturated 

Sleeving is a slow burning insulation. 

Varnished Cambrics e e e e 

Plastic Insulated Wire 

Varnished Tubing 

Fibrous Glass Tubing. 

ASK THE ENGINEER! Most conditions which require an 
insulating' material may be satisfied by the use of this general 
purpose insulation. TURBO Saturated Sleeving provides a 
flexible, high tensile strength cotton braided and impregnated 
insulation which is resistant to most common destructive agents-oils, acids and alkalies. 'These sleevings are especially 
recommended for industrial equipment, office machines, home 
appliances and similar light duty electrical devices. Investi- 
gate also the physical properties and characteristics of these 
other TURBO insulating products listed below 

Closely woven cambric fabrics treated with multiple coats of baked -on varnish to provide protec- 
e e 

tion against oils, moisture, alkalies, and voltage breakdowns under severe conditions. Supplied in sheets, rolls and tapes in standard thicknesses, weights and colors. 

Number 18 and finer stranded and solid conductor with a seamless extruded plastic insulation. 
e e e Surpassing dielectric properties. Resistant to oils, organic solvents, acids, alkalies and oxida- tion. Minimum shrinkage and burning effects in soldering and potting. 

A superior braided cotton insulation fewuring saturation impregnation of flexible varnishes. 
e e e 

Strong, flexible, non -peeling, non -cracking, moisture, oil, acid and flame resistant. Dielectric breakdown ASTM test-Magneto grade -7000 V., Radio grade -4000 V. 

Fabricated of flexible fibrous glass yarn braided and impregnated with flexible varnishes and 
e e boked to form on ideal insulator, highly resistant to most reagents and to physically and elec- trically destructive elements. Four grades (ASTM Test) from 1200 V. to 7000 V. 

ILLIAM BRAND & COMPANY 
76 FOURTH AYE., NEW YORK 10, N.Y. - 315 W. HURON ST., CHICAGO 10, ILI. 
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...IT'S A en,el1 SPEAKER! 

Model JHP-52 
Model JCP-40 

(15 -inch) 
(12 -inch) 

with COAXIAL SPEAKERS 

TYPE "RD" 

REPRODUCER 
NO. 

STOCK 
NO. 

CABINET 
NO 

SPEAKER 
NO. 

IMPEDANCE, 
OHMS 

LIST 
PRICE 

RD -122 ST -159 D-121 JCP-40 6-8 
RD -151 ST -160 D-151 HNP-51 500-600 
RD -152 ST -161 D-151 JAP-60 500-600 
RD -153 ST -162 D-151 JHP-52 500-600 

TYPE "RA" 

RA -124 ST -134 A-121 JCP-40 6-8 
RA -151 ST -136 A-151 HNP-51 500-600 
RA -153 ST -138 A-151 JAP-60 500-600 
RA -154 ST -139 A-151 JHP-52 500-600 

ENSEN BASS REFLEyyABINET 

TYPE "D" 

MODEL 
NO. 

STOCK 
NO. 

SPEAKER 
SIZE 

DIMENSIONS 
LIST 

PRICE 
HEIGHT WIDTH DEPTH 

D-121 
D-151 

ST -156 
ST -157 

12" 
15" 

27%" 
271/8" 

313/8" 
313/4" 

133/e" 
133/8" 

TYPE "A" (Finished) 

A- 81 ST -123 8" 24" 18" 9'/4" 
A-121 ST -124 12" 27" 24 3/4" 13'1" 
A-151 ST -125 15" 323/4" 273/8" 13'/º" 

TYPE "A" (Unfinished) 

A- 82 ST -145 8" 24" 18" 9'/4" 
A-122 ST -146 12" 27" 243/" 131/2" 

A-152 ST -147 15" 32%" 273/8" 13'1" 

JENSEN MANUFACTURING COMPANY 
6607 SOUTH LARAMIE AVE., CHICAGO 38, U. S. A. 
IN CANADA: Copper Wire Products Ltd., 11 King St. W., Toronto, Ont. 
Trade Mark Registered 
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says JOHN M. DERBY CO. Chicago (AUTHORIZED HALLICRAFTERS SERVICE CENTER) 

haar CCO Zr a Natura/i 
NO GUESS WORK ABOUT IT... SIGNAL SELECTION IS POSITIVE AND PRECISE" 

CONTROLLED OSCILLATOR 

MODEL NO. IC 

370 455 MADE IN U.S.A. 

Yes, as John Derby says, the CCO eliminates any question 
or interpolation because each signal is directly controlled by 
an individual crystal oscillating at the required frequency. 
No need to identify confusing beat frequencies when you 
have direct crystal control in the CCO. 

Precision is assured by seven Bliley crystals which are "on 
frequency" as soon as the oscillator is energized. No warm 
up time needed and no aging effects to compensate. All fre- 

etiece 
CRYSTAL CONTROLLED OSCILLATOR 

BLILEY ELECTRIC COMPANY 

quencies are accurate, dependable and permanent 
with direct crystal control in the CCO. 

This small compact instrument provides instant 
selection of crystals oscillating at 175 kc, 200 kc, 
262 kc, 370 kc, 455 kc, 465 kc and 1000 kc. An ex- 
ternal socket is provided to accommodate extra 
crystals that may be needed for special frequencies. 

The CCO is a "techniquality" product of Bliley 
engineers and craftsmen who have pioneered in fre- 
quency control for over fifteen years. Ask your 
Bliley distributor, or write direct, for Bulletin 32 
which gives complete details. 

*69.50 
Complete with 7 Bliley crystals, tubes and concentric output cable. 

UNION STATION BUILDING, ERIE, PENNSYLVANIA 
34 
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CONSTANT CAPACITANCE 
GAS -FILLED CONDENSERS... 
As easy to tune as your home receiver, and once set, this gas -filled Lapp 
Condenser holds its capacitance under all conditions. No "warm up" 
required, no change in capacitance with change in temperature. As lump 
capacitance for service at high voltage and high currents, these gas -filled 
units save space, save power, and save trouble. Available in variable, ad- 
justable, and fixed capacitance units. Condensers now in service range up 
to 60,000 mmf. (fixed), 16,000 mmf. (variable and adjustable). Current 
ratings to 500 amperes R.M.S., and voltage ratings to 60 Kv peak. 

LAPP INSULATOR COMPANY, INC., LE ROY, NEW YORK 
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Washing -Machine Makers 
"Wring Out" 

More Production Savings- 
Dealers Ring Up 

More Sales 

...when costs toboggan and style steps :up 
via AMERICAN PHILLIPS SCREWS 

HERE'S THE PRODUCTION "WHY": 

4-WIHGED 
DRIVER PÉ Ep 

RÉCE 

UT 

OF PHILLIPS TA 

36 

Super speed on the line-from automatic, straight, "non-stop" 
driving! American Phillips Screws spare work and worker-make power driving really pitch 
for you in speedier handling ... in savings on screws (fingers can't fumble, heads can't 
burr) ... in scratchless, matchless safety for work surfaces. Many manufacturers making 
appliances, autos, or what -not, get a bonus in total time -savings up to 50%! 

HERE'S THE PROMOTION "WHY": Customers like the streamlined look that this modern 
fastening furnishes. American Phillips Screws go with everything your product embodies 
that says high style and long service. Write American today for fastening facts that can 

cut your costs. 

AMERICAN SCREW COMPANY, PROVIDENCE 1, RHODE ISLAND 
Chicago 11: 589 E. Illinois Street Detroit 2: 502 Stephenson Building 

AMERICAN 
PHILLIPS ALL TYPES 

ALL METALS: Steel, 
Brass, Bronze, Stain- 
less Steel, Aluminum, 
Monel, Everdur (sili- 
con bronze) 
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EVERYWHERE - - - ctá LLdÎIJdhC* 
Zverywhere, when quality is important, AUDIODISCS are 

trferred over all other recording blanks combined. 
.'his universal acceptance by recording engineers in radio, 
ntion pictures, commercial recording studios, and in the 
gduction of phonograph records, is the natural result of 

consistent high quality of these fine recording discs. 
i?or AUDIODISCS are manufactured by a patented pre- 
tion-machine process which assures uniform results, and 
IìDIODISC recording lacquer is produced in our own plant 

from a formula developed by our research engineers. The 
manufacturing process is thus fully controlled from raw 
materials to the finished disc. 

Praise of AUDIODISCS comes from everywhere, not only 
from all fields of recording, but from every type of climate. 
In arctic cold or the heat and humidity of the tropics, AUDIO - 
DISCS are consistently dependable. 

There is an AUDIODISC designed for every recording 
need. See your local distributor or write : 

AUDIO DEVICES, INC., 444 Madison Avenue, New York 22, N.Y. 

Export Department : Rocke International Corp., 13 E. 40th Street, New York 16, N.Y. 

Audiodiscs are manufactured in the U. S. A. under exclusive license from PYRAL, S. A. R. L., Paris. 
* Reg. U.S. Pat. Off. 
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Could do that witt 

tube lamp 
huhl 

l 
CALLITE'S "M" SHAPED FILAMENTS for high. 
power projection lamps. Employing a 
tungsten wire of .010" diameter wound OM 
a .035 molybdenum mandrel for 55 turns 
per inch, its faster crystal growth produces 
interlacing crystals whose structure main- 
tains the stability and non -warping prop- 
erty of the coil, thus withstanding elevated 
temperatures. Used for vacuum and in- 
candescent lamps of high wattage and heat 
dissipation. 

CALLITE'S COILED -COIL HEATER. Employs a 
.375 milligram tungsten wire heater wound 
Olt a .004 molybdenum mandrel for 800 
turns per inch. The coil is then rewound 
on a .030 steel mandrel and skip turned 
every 68 t.p.i. Result: a highly efficient 
coiled -coil heater for miniature electron 
tubes with high emission properties equal 

\ in performance to larger envelope tubes. \ 

CALLITE'S CONE -SHAPED TUNGSTEN FILAMENT. 
This heater wire, .020" in diameter, is 
specially designed to produce lamp fila- 
ments that will maintain a constant lumen 
output because it permits very little dis- 
tortion of the coils (despite their unusual 
pattern) during the life of the lamp. Used 
for special types of incandescent and gas 
filled lamps. 

CALLITE'S MINIATURE DOUBLE HELICAL HEATER 
for radar and microwave transmitting tubes. 
This molybdenum -tungsten alloy filament, 
.0048" in diameter and 133 mm. in length, 
is coated with aluminum. Evenly wound, 
of high tensile strength, good ductility and uniform resistance, this filament is particu- / i larly adaptable for high and ultra -high fre.,/ 
quencies in restricted spaces. 

THE CALLITE COMPONENTS featured above indicate the kind of engineering ingenuity and production 
proficiency with which Callite serves the lamp and tube industry. For 26 years Callite has supplied standard and 
special shapes in every industry where lamp and tube components are used, The same ingenuity and flexibility 
of the Callite organization is at your command for any component problem requiring quick, efficient solution. 
Callite Tungsten Corporation, 544 Thirty-ninth St., Union City, N. J. Branch Offices: Chicago, Cleveland. 

CALLITE 
TUNGSTEN 

OVER 2 G YEARS 

Hard glass leads, welds, tungsten and molybdenum 
wire, rod and sheet, formed parts and other com- 
ponents for electron tubes and incandescent lamps. 

OP PIONEERING IN TUNGSTEN 

write for 
Catalog #156. 
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MINIATURE MOTORS THAT 

MAKE 'EM MOVE! 

WHEN YOU DESIGN 

ALLIANCE 

YOUR MOVES 
WITH 

ALLIANCE 
MOTORS 

Motion ... instant action ... compact pin -points 

of concentrated power-that's what you have 

in ALLIANCE Miniature Motors. 

They're compact stand-by power stations, 

ready to obey and deliver just the right amount 

of power and drive where and when needed. 

Where your plans call for continuous or inter- 

mittent action, remote actuation, starting, stop- 

ping and reversing, there's probably an Alliance 

motor already engineered and available in 

quantities, at low unit cost, to do the job! 

KEEP quince 
MOTORS IN MIND 

MANUFACTURING COMPANY ALLIANCE, OHIO 
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Output of one of the marker 
oscillators used in setting 
sweep speeds to known 
values. This case repre- sents 0.2 microsecond/ 
inch. 

1.2 lines of television 
signal. Horizontal 
synchronizing and blanking pulses at each end. Video 
modulation in center. 

Fractional part of a line. 
Horizontal synchroniz- 
ing and blanking are 
shown. 

OTHER FEATURES... 
Provisions for attaching recording 
camera. Fine, clear focus over entire 
length of trace. 
Y-axis: Any degree of attenuation be- tween 1:1 and 1000:1: great expan- 
sion of negative polarity signal; un- 
distorted deflection of at least 2"; 
frequency response within 3 db. from 
10 cps. to 10 mc. 

X-axis: Time -base duration variable 
from 1 to 15,000 microseconds. Hori- 
zontal deflection of at least 4". 
5RP-A Cathode ray Tube. 12,000 volt 
accelerating potential. 
Time -base can correspond with any 
horizontal line in either or both inter- 
laced fields. Calibrating generator for 
calibration of sweep -writing speeds 
by signals of 10, 1, and 0.2 microsec- 
ond/cycle. 
Wide range of sweep -writing speeds; 
continuous variation between 0.25 and 
3000 microseconds/in. 
Delay ranges of 100 or 1000 micro- 
seconds selectable for linear time 
base. 

Indication as to exact occurrence of 
time -base with respect to overall tele- 
vision picture. 

Interval of 0.25 microsecond may be 
measured to plus/minus 0.01 micro- 
second. 

Television waveforms selected 
even to the scanning line and 
fraction of that line, for critical 
study or recording, with the new 

DV MONT 
Type 280 

OSC I LLOGRAPH 
Vertical synchronizing and 
equalizer pulses as seen 
with 60 -cycle -sweep repe- 
tition rate; used for check- 
ing interlace. 

Fractional part of 
line near center of 
line. Video modula- 
tion produced by wedge, is shown. 

eDU MONT proudly announces the 
new Type 280 Cathode -Ray Oscillo - 
graph especially designed for tele- 
vision studio and transmitter instal- 
lations. Here at last is a means for 
accurately determining the dura- 
tion and shape of the waveform 
contained in the composite tele- 
vision signal, as well as the charac- 
ter of the picture -signal video in 
conjunction with transmitter opera- 
tion, according to FCC standards 
and practices. 

Excellent for research on all tele - 

Fractional part of 
line near center of 
a testpatternwhere 
wedge elements 
are more closely 
spaced. Note loss 
in amplitude of 
modulation. 

Trailing edge of horizontal syn- chronizing pulse. 

vision equipment. Also for study of 
wide -band amplifiers. Well suited 
for industrial use wherever high- 
speed single transients are studied. 
Consists of four units mounted on 
standard relay -rack type panels and 
chasses, and installed on mobile 
rack. Removable side and rear 
panels. Grouped controls for easy 
operation. 
By virtue of its great range of ap- 
plications, Type 280 becomes a 
"must" for television studio and 
research laboratory. 

e Further Details on Request! 
ALLEN B. DU MONT LABORATORIES, INC. 

ALLEN B. DUMONT LABORATORIES, INC., PASSAIC, NEW JERSEY CABLE ADDRESS: ALBEEDU, PASSAIC, N. J U. 5. A. .. 4. .. %£i! a, `'kYG+ l`Kf tr .. m3_E..- ;,. _, ..as ... 
.. '' . <.5 _+,,;.:.ì x.,.tzaA:;: ßv.. ,.n,xasea. .a -._,.,,......._.__.. 
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14 -WATT 
Length 3/8 in. Diam. 9/64 in. 

1 -WATT 
Length 9/16 in. Diam. 7/32 in. 

2 -WATT 
Length 11116 in. Diam. 5/16 in. 

tel1eMfsem 

Length of all leads -1 1/2 inches 

...and rated at 70C Ambient Temperature 

TYPE J BRADLEYOMETERS 
provide any resistance -rotation curve 

The resistor element is a solid - 
molded ring. During manufacture, 
the material is varied to provide 
any resistance -rotation curve. The 
one-piece element with imbedded 
terminals is permanent in shape and 
performance. Send for data sheet. 

Fixed resistors are usually rated 
at ambient temperatures of 40 C. 

But Bradleyunit fixed resistors are 
rated at 70 C. 

At this high temperature, Brad- 
leyunits ... in 1/2 -watt, 1 -watt, and 
2 -watt ratings ... operate at full 
rating for 1000 hours with a resist- 
ance change of less than 5 per 
cent. All three sizes are offered in 

standard R. M. A. values from 10 

ohms to 22 megohms, inclusive. 

ALLE 

Bradleyunit resistors require no 

wax impregnation ... yet they pass 

salt water immersion test. The solid 
molded construction assures high 
mechanical strength and perma- 
nent electrical characteristics. War 
time uses proved that Bradleyunits 
withstand wide variations in tem- 
perature and humidity. Send for 
resistor data sheets. Allen-Bradley 
Co., 110 W. Greenfield Avenue, 
Milwaukee 4, Wisconsin. 

-BR DLEY 
FIXED & ADi, STABLE RADIS RESISTORS 

QUALITY 
42 

May, 1947 - ELECTRONICS 



. 
\` 

ç \\ \\? 
.., \ A 

c_904 gyms/ Ames 
CONTACT THESE 

w Yle-- 
REPRESENTATIVES 

r 

JOE DAVIDSON & ASSOCIATES 
P. O. Box 108 

South Gate, Calif. 
Tel: Kimball 7244 

ALLEN I. WILLIAMS, JR. 
230 Cooper Building 

Denver 2, Col. 
Tel: Ma. 0343 

FRANK W. YARLINE & CO, 
20 No. Wacker Drive 

Chicago 6, III. 
Tel: State 0347 

HARRIS-HANSON CO. 

427 No. Euclid Ave. 
St. Louis 8, Mo. 
Tels Forest 5841 

ENGINEERING SALES CO. 

124 No. Montgomery St. 
Trenton 8, N. J. 

Tel: Trenton 9885 

HOLLIDAY-HATHAWAY 
SALES CO. 

238 Main Street 
Cambridge 42, Mass. 

Tel: Eliot 1751 

GEORGE T. WRIGHT 
19859 Beach Cliff Blvd. 

Cleveland 16, Ohio 
Tel: Boulevard 9554 

WILLIAM J. COTTRELL CO. 

309 S. W. Third Avenue 
Portland 4, Oregon 

Tel: Broadway 3120 

AIRPARK CORPORATION 
412 -5th Street, N.W. 

Suite 501 
Washington, D. C. 

Tel: National 4642 

ziggie,rfkii4 ÇONTROL DEVICE 

and POWER SOURCE 

constant 

E.A.D. MOTORS have 
found particular accept- 

ance in a variety of 
applications, including 
such devices as recorders 

and projectors. They are 

dynamically balanced, 
resulting in a minimum of noise 

and vibration. They give smooth -running, quiet, 

speed performance. Replaceable "capsule" sleeve 

bearings with their large oil reservoirs and snap ring construction for rapid 

disassembly make for ease of maintenance and long operating life. Let us 

fit an E.A.D. Motor to your application. 

EASTERN AIR DEVICES, INC. 

t 585_ Dean Stre Brooklyn 17, N.Y. 
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FREQUENCY 

AN IMPORTANT FEATURE 
of this instrument is the large dial scale which has been planned 
for maximum readability and rapid setting-the overall dia 1 

scale length from 20 cycles to 5 megacycles exceeds 22 inches. 
The low frequency scale overlaps the high frequency scale at 
30 kc, permitting continuous frequency coverage over the entire 
audio spectrum without bothersome range switching. 

One of the most valuable instruments in the laboratory is a 

generator of signal voltage. Boonton Radio Engineers in 

designing the Type 140-A Beat Frequency Generator have 
provided an instrument of wide frequency coverage, capa- 
ble of supplying accurate output voltages ranging from 
several microvolts to 30 volts and having a variety of output 
impedances from 20 ohms to 1000 ohms. 

A 1 -inch cathode ray tube has been provided to standardize 
the low frequency range against the power line frequency 
and to allow multiples of this frequency to be set with 
excellent accuracy by means of the cathode ray tube 
pattern. 

An output attenuator having five decimal steps permits accu- 

rate setting of voltages as little as 1 millivolt. 
Engineers making gain or sensitivity measurements 

will particularly appreciate this feature. 

Write for Catalog ".D" 

ENGINEERED FOR 

EASE OF OPERATION 
AND ADJUSTMENT 

THE 

BEAT FREQUENCY 
GENERATOR 

TYPE 140-A 

FREQUENCY RANGE: 20 cycles to 5 megacycles in two ranges. Low 
range: 20 to 30,000 cycles. High range: 30 kc to 5 megacycles. 

FREQUENCY CALIBRATION: Accuracy -s, 2 cycles up to 100 cycles, 
2% above 100 cycles. 

STABILITY: About 5 cycles drift below 1000 cycles. On low range, drift 
becomes negligible percentage with increasing frequency. On high 
range, drift is 3% or less. 

ADJUSTMENT: High and low ranges have individual zero beat adjust- 
ments. Low range may be checked against power line frequency 
with front panel 1 -inch cathode ray tube. 

OUTPUT POWER AND IMPEDANCES: Rated power output: One watt, 
available over the low frequency range from output impedances of 
20, 50, 200, 500, 1000 ohms, and over both high and low frequency 
ranges from an output impedance of 1000 ohms. 

DISTORTION: 5% or less at 1 watt ouiout, 2% or less for 1/2 voltage 
outpuI. 

VOLTMETER ACCURACY: t 3% of full scale reading. 

DESIGNERS AND MANUFACTURERS OF THE "0" METER ... OX -CHECKER ...,FREQUENCY MODULATED SIGNAL 
GENERATOR . . . BEAT FREQUENCY GENERATOR ... AND OTHER DIRECT READING TEST IÑSTRUMENTS 
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MEISSNER 
FOR TWENTY-FIVE YEARS 

THE STANDARD OF COIL QUALITY 

For over a quarter century the name Meissner has stood for 

the finest in electronic equipment. Founded in 1922 by the late 

William O. Meissner (famous for his outstandingly successful 

inventions in communications and electronics) this company has 

been the source of many new developments in the radio field. 

First to build a complete line of jobber coils; first to design and 

build plastic IFs and to introduce Ferrous IFs, Meissner has long 

led in the development of fine coil equipment for every appli- 

cation. A pioneer in FM (holding the second license issued in this 

country) Meissner was also the first to manufacture radio receiver 

kits. The Meissner Signal Shifter is still the Number 1 require- 

ment for the complete ham shack and the Meissner Analyst 

has saved thousands of man-hours for servicemen everywhere. 

Today Meissner's original policy of aggressive research and 

development remains unchanged. Strengthened by 25 years 

of electronic manufacturing experience it is your guarantee 

of product quality ... an assurance of perfect performance 

under all conditions. 

ELECTRONIC DISTRIBUTOR AND 
INDUSTRIAL SALES DEPARTMENT 

0, MAGUIRE INDUSTRIES, INC. 
936 N. MICHIGAN AVENUE 
CHICAGO 11, ILLINOIS 

EXPORT SALES DIVISION, SCHEEL INTERNATIONAL INCORPORATED 
4237-39 N. LINCOLN AVENUE, CHICAGO 18, ILL. CABLE ADDRESS-HARSCHEEL 
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TYPE GL -5545 
... for armature control, involv- 
ing low inductive loads. New gas - 

filled thyratron. 

TYPE GL -3C23 
... for field control, where 

inductive loads are heavy. A gas - 
and -mercury-vapor tube. 

...THE RIGHT G -E THYRATRON 
for every motor -control application! 

Typical of General Electric's extensive and complete line of thyratrons are the two tubes shown here-each designed for a specific socket in a motor -control panel, and built to perform its assigned task better and more dependably than another type. 
Why is mercury vapor also needed in a field -control thyratron with inert -gas content for quick heating? ... Because, due to the high inductive field load, current momentarily flows through the tube after the anode voltage has gone negative. Consequently, at the time the current stops, negative 
voltage across the thyratron causes 
bombardment of the metal tube 
parts by positive gas ions left in 
the tube. This results in gradual 
absorption of the gas. To compen- 
sate, mercury vapor is added as a 
conducting medium, in the form of 
a supply that constantly is being 
replenished from free mercury 
within the envelope. 

The lower inductive load in arma- 
ture -control work ordinarily causes 
minimum gas absorption... there- 

fore, a quick -heating thyratron such as the GL -5 545, with inert - gas content only, is more efficiently employed for this service than other tubes of similar ratings, by reason of greater compact- ness of design and smaller over-all dimensions. 
Every requirement of motor -control circuits now on your draw- ing -boards, is met by a G -E tube with the correct design and ratings. Nor is this "tailored -to -measure" selection confined to thyratrons! General Electric also builds and supplies the receiv- ing -type tubes needed for your control panels-for example, the 6SN7-GT and 6AQ7-GT for use 

as d -c amplifiers. 

G -E tube engineers are expert in aiding equipment designers to choose the tubes that will perform 
best and most economically in motor -control and other circuits. This friendly service is available to you on request! Phone or write your nearest G -E electronics office, or Electronics Dept., General Electric 
Company, Schenectady 5, N. Y. 

R ATIN 

Filament voltage 
current 
heating time 

Anode peak voltage, 
and inverse 

peak current 
avg current 

forward 

GS 
GL -3C23 GL -5545 

2.5 v 2.5 v 

7 amp 21 amp 
15 sec 60 sec 

1,250 v 1,500 y 

6 amp 80 amp 
1.5 amp 6.4 amp 

GENERAL 
FIRST AND GREATEST 

ELECTRIC 
162 -F4 -885U 

NAME IN ELECTRONICS 
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with the New Collins 20T 1 kw AM transmitter 

Let the brilliant overtones of high fidelity flow through circuits 

engineered for high fidelity. The 20T development, a new post- 

war success, reveals in each detail the quality of its design. 

Dual oscillators. Two temperature -controlled oscillators, ad- 

justed to your operating frequency, are self-contained in the 

20T. A selector switch enables you to place the spare unit in 

operation when you remove the other for maintenance. 

Two cabinets. Past practice has been to crowd a kilowatt 

transmitter into a single cabinet. The Collins 20T gives you 

two cabinets with lots of room, genuine accessibility, ample 

ventilation, and impressive appearance. 

Program protection and circuit protection. In addition to 

magnetic circuit breakers and two -shot d -c overload relays, the 

20T has high voltage capacitor fusing. Should a capacitor fail, 

the fuse opens the circuit and a spring bar shorts the capacitor 

terminals. The transmitter stays on the air and the faulty ca- 

pacitor is indicated. 

Filament voltage regulator. For longer tube life, and low 

noise and distortion levels, the 20T tube filaments have a con- 

stant voltage supply. 

Attractive styling. The cabinets are attractively styled in 

three -tone gray. Their modern, distinctive appearance, sim- 

plicity of design, and pleasing color harmony will give many 
years of eye appeal and satisfaction. 

Eye level metering-centralized controls-motor driven 
tuning elements-forced air cooling-high safety factors -30- 
10,000 cps audio response ± 1.0 db -3% audio distortion- 
minus 65 db noise level. 

Only the Collins 20T gives you all these desirable and impor- 

tant features. Deliveries will begin early this year. We suggest 

you write for detailed specifications, study them, compare them, 
and then place your order for early delivery. Let us supply 
your entire equipment needs. You'll have an integrated system 
that will keep the sparkle in your programs and put a sparkle 
in your station. 

FOR BROADCAST QUALITY, IT'S ... 

COLLINS RADIO COMPANY, Cedar Rapids, Iowa 

11 W. 42nd St., New York 18, N. Y. 458 S. Spring St., Los Angeles 13, Calif. 

2 
ELECTRONICS-May, 1947 47 



Look for the Stack - 
pole Minute Man 

your guarantee 
óI highest quality 
in molded compo- 
nents. 

You can save money, speed pro- 

duction and increase the effi- 

ciency of your equipment by 

using Stackpole Molded Bakelite 

Coil Forms as mechanical sup- 

ports for coil windings. They take 

space and require a third 
lessconnections. 
fewersoldered 
Coils may either be woundwound di- 

rectly on the forms or 

separately, then slipped over the 

forms. 

....` em_. 

with 
E "GA" LOW -VALUE 

h STACKPOLE 
CAPACITORS 

When assembly time is consid- 

ered, Stackpole GA Midget Ca- 

pacitors may actually cost less 

than "gimmicks.' formed by 

twisting insulated wires together 

and are many times more ef- 

ficient. Q is much improved, 

insulation resistance better, 

breakdown voltage higher, me- 

chanical construction 
Midgets aresturdily 

supe- 

rior. GA 
molded. Leads are anchored 

and tinned. Standard values in- 

clude 0.68; 1.0; 

and 4.7 mmfd. Tolerances are 

+- 20%. Write for details. 

Electronic Components Division 

CKPOLE CARBOPI 
'COMPANY, 

St. Marys, Pa. 

STA 

Standard types include forms 

for universal winding, solenoid 

winding, 
tapped universal wind- 

ing, antenna or coupled winding, 

iron cored universal winding, 
or cou - 

iron cored 1-F transformerrany 
others. 

pled coils and 

Molded iron center sections can 

be provided on forms re- 

quired. Write for details or sam- 

ples to your specifications. 

FIXED and VARIABLE RESISTORS INEXPEN- 

SIVE SWITCHES IRON CORES POWER 

TUBE ANODES SINTERED ALNICO II 
PERMANENT MAGNETS RHEOSTAT PLATES 

and DISCS ANODES and ELECTRODES, etc. 
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The RCA 
WV -73A 
Audio 
Voltmeter 

... a sound investment in test equipment 

The RCA WV -73A Audio Voltmeter will accu- 
rately measure a -c voltages over wide ranges of 
frequency and amplitude far beyond the limits of 
ordinary a -c voltmeters. Response is excellent 
over the entire range of 20 cycles to 20 kc. 

Applications range from measuring the elec- 
trical conductivity of switches to determining 
alight variations in light intensity for photo -tube 
work. It is sensitive and accurate enough to he 
used (or calibrating service instruments. 

This instrument has a linear decibel scale and 
an overlapping logarithmic voltage scale. Ac- 
curacy is the same at all points on the scale. 

You can use the WV -'3A to determine the re- 
sponse of audio systems and to locate sources of 
frequency distortion. It also serves as a high -gain 
a -f amplifier with near -perfect fidelity. 

Write to Dept. 30-E, for your copy of the bul- 
letin containing complete specifications and in- 
firrm.ition on what this new instrument can do. 

TEST AND MEASURING EQUIPMENT 
RADIO CORPORATION of AMERICA 
ENGINEERING PRODUCTS DEPARTMENT, CAMDEN, N.J. 

In Canada R C A VICTOR Compony limite,i Mon'rwol 

EIéCTIIONICS -111ey, 1111 : 



Another use for EDISON 
sealed -in -glass electrical controls 

WHEN Fieldcrest Mills (Division of Marshall Field 
& Company, Inc.), makers of the famous "Fieldcrest" 
textiles, decided to add an electrically warmed blan- 
ket to their line, they engaged EDISON to engineer 
and produce in quantity the necessary electrical con- 
trol. They specified that the control must be simple, 
silent, smooth, trouble -free, and rugged. 

Edison met the specifications with a sealed -in -glass 
electrical control especially designed for the auto- 
matic regulation of blanket warmth. 

Simple, Silent, Smooth 
The EDISON sealed -in -glass electrical control for 
"Fieldcrest" thermostatic blankets has few component 

C Q.Fdioon. 

50 

parts ... it's simple! It doesn't buzz or click ... it's 
silent! It has a small on -off differential ... it's smooth. 
It's trouble -free because the sealed -in -glass principle 
prevents corrosion ... keeps out dust and dirt. It's 
rugged and consistent in operation. 

Have YOU a Problem EDISON 
Sealed -in -Glass Controls Can Solve? 
Your electrical control problem may be quite differ- 
ent. Possibly it has to do with current limiting, volt- 
age control, or cathode protection. Whatever it is, if you need cooperation in the engineering and quan- tity production of sealed -in -glass controls, let's dis- 
cuss your problem. 

THOMAS A. EDISON, INCORPORATED 
INSTRUMENT DIVISION 

27 Lakeside Avenue, West Orange, New Jersey 

Sealed -in -glass 
electrical controls 
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To obtain truly plane and parallel surfaces on AlSiMag 
ceramics, we at American Lava Corporation have 
equipped our grinding department with the latest grind- 
ing equipment, of the type used for the production of 
quartz crystals or optical flats. It is possible to supply 
ceramic plates ground flat and parallel within .0001". 

The designing engineer can now take full advantage 

I 6 F H YE AR OF C F R A M I C l E 

of the high mechanical strength and rigidity of our 
various ceramic materials. Ground to precision, the 
ceramic will maintain alignments regardless of strains 
or pressure. "Fatigue" or "cold flow" is unknown in 

the vocabulary of American Lava Corporation. 
Here is just one instance where war production has 

taught us to produce something better at lower cost. 

A DERS HIP 

AMERICAN LAVA CORPORATION 
CHATTANOOGA 5, TENNESSEE 12,4äU4121 

skits °erects st touts. M0, IIfl WefAnglon Am. tN OnMM 1959 NEWARR, N I, 67I Broad SI. t41 Mdc5ell ; PI7,9 CAMBRIDGE Ma.c. 188 !HAHN St. Iel RnUand 1198 

CNICAYQ 9 S CARER. SI, 111 CenHM I F71 SAN FRANCISCO. 16.3 Second St, tN Douglas 7494 LOS ANGELES. l71 N San Pvdg9 SI . Tel Mutual 9076 PHILADELPHIA, 1649 N Bioall St 



KEEP YOUR EYE ON 
Product Performance 

MOTOR AND 
SPEED CONTROLS 

RANGES AND APPLIANCES 
SWITCHBOARD 

MINING MACHINES 

Combat Heat, Aging and Flame 
with Rockbestos Wires and Cords 

HOT METAL CRANES 

. With every flick of the switch your products go on trial. If they' continue to "work" regardless of conditions they sell themselves and help increase business. But every time they fail to operate they create dissatisfied customers and pile the expense of repairs, servicing or re- placement on decreasing sales. 
Protect your product's performance and maintain customer satis- faction by wiring with Rockbestos wires, cables and cords. They are permanently insulated with impregnated felted asbestos to prevent failure .. . 

They won't bake out, crack or flow under high operating or ambient temperatures .. . 
They won't rot, bloom or swell when in contact with oil, grease or corrosive fumes .. . 
They withstand conductor -heating overloads without baking brittle . 

They give a high degree of wire -fire protection because they won't burn .. . 

They won't deteriorate under oxidation or with age .. . They provide greater current carrying capacity through high heat resistance. 
These reputation -protecting characteristics are built into 125 different standard Rockbestos constructions. Use them to guarantee dependable, long-range performance of radios, ranges, motors, cranes, electronic calculators and controls, or whatever you manufacture. For a catalog write to: 

ROCKBESTOS PRODUCTS CORPORATION 
447 Nicoll Street, New Haven 4, Conn. 

ROCKBESTOS 
The Wire with Permanent Insulation 

NEW YORK BUFFALO CLEVELAND DETROIT CHICAGO PITTSBURGH ST. LOUIS LOS ANGELES SAN FRANCISCO SEATTLE PORTLAND, ORE. 
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A few of the 125 permanently insulated wires, cables and cords developed by Rockbestos. 

nerrffneeffirMayagumerminiri 
ROCKBESTOS FIREWALL RADIO HOOKUP WIRE 

This heat, flame and moisture resistant wire, insulated with high -dielectric synthetic tapes and impregnated felted asbes- tos and covered with color -coded lacquered glass braid, may be run continuously at its maximum operating temperature of 145° C. without baking out. It is widely used in airborne, ground, marine and mobile communications systems, elec tronic devices and compact apparatus in which dependable 4 performance is essential. Also ideal for small motor, coil, transformer and dynamotor leads. Sizes No. 4t to 4 AWG in 1000 volt rating and 13, 14 and 18 AWG in 3000 volt - also in twisted pair, tripled, shielded and multi -conductor con- structions. 

smamartime 
ROCKBESTOS A.V.C. 600 VOLT SWITCHBOARD WIRE (National Electrical Code Type AVB) 
This wire was designed to make complicated wiring jobs permanent. The impregnated felted asbestos wall beneath the flameproofed cotton braid is heat, flame and moisture resistant and assures fine appearance of boards as it gives on bends to prevent braid cracking. Sizes 18 to 4/0 AWG with solid or stranded conductors in black, grey or colors. Rock- bestos A.V.C. Hinge and Bus Cable have the same charac- teristics. 

ROCKBESTOS A.V.C. 600 VOLT MOTOR LEAD CABLE (National Electrical Code Type AVA) Use this apparatus cable for coil connections, motor and transformer leads exposed to overloads or high ambient tem- peratures. It makes a permanent installation as it is resistant to heat, flame, oil, grease and moisture. Sizes No. 18 AWG to 1,000,000 CM insulated with two walls of impregnated asbestos and a high -dielectric varnished cambric insert, with a heavy asbestos braid overall. 
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we've spent 31 years answering 1% 

one question- which capacitor? 
A mighty long time to answer one 
question, you say? Well, not when 

you've answered it 250,000 times .. . 

with a different answer each time! 
This is just another way of saying that 
C -D engineers have designed and built 
over a quarter -million different types 

of capacitors to meet manufacturers' 
specific requirements. And they've 
saved millions of dollars in manufac- 
turers' assembly costs. 

For many applications there is just 
one capacitor that will do the job 
right - for other applications several 

types may be equally suitable. Whether 
your problem calls for special capaci- 
tor design ... or a standard type unit;;` 

... C -D's specialized experience in the, 
field of capacitors will be able to meet 
your needs quickly and efficiently. 

Consult with our engineers. Catalog of 
standard types will be mailed at your 
request. Cornell-Dubilier Electric 
Corporation, Dept. K5, South Plain- 
field, New Jersey. Other large plants 
in New Bedford, Worcester and 
Brookline, Mass., and Providence, R.I. 

MICA DYKANOL PAPER ELECTROLYTIC CAPACITORS 

CAPACITOR #1 One of the Type 

MC spark suppressors for use 

on heavy-duty vehicles. Capac- 

itor unit is hermetically sealed, 

oil filled and impregnated. 

CAPACITOR #2 This is an oil im- 

pregnated paper capacitor for 

by-pass applications. Available 

in a wide variety of capacities 

and voltage ratings to fit many 

applications where a sealed 

unit is desirable. 

??? 

CORNELL.DUBILIER 
WORLD'S LARGEST MANUFACTURER 

OF 

CAPACITOR #3 This low capacity, 

high voltage capacitor unit was 

designed especially for FM and 

television applications. Hermeti- 

cally sealed and provided 
with glass insulated terminal. 

CAPACITOR #4 A dual capacity 

unit, with one terminal con- 

nected to the case for opera- 

tion on 220 V.A.C. Ideal for 
noise suppression, it is con- 
structed for simple installation 
on flat or round surfaces. 

ELECTRONICS - May, 1947 
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TO EACH 
CUSTOME 

EOR NIS 
SPECIFIC 

NEED 
Unusual 
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High di f abrasion 

uninterrupted ? Insurance 
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service 
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holds 
Each 

cable earmarked 
for wire or Where 

it will do applications 
e 

job. ob engineers can problems. 
o1°e your cable' 

THE A 50 IA ELECTRICAL DIVISION 

NOMA ELECTRIC CORPORATION 
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At Your Service 
to help you with your 

SHEET METAL 

FABRICATION REQUIREMENTS 

SHEET METAL PRODUCTS-such as: 

INSTRUMENT PANELS, RADIO COI\i \IUN I - 

CATION CASES and ENCLOSURES, OSCILLA- 
TOR BOXES, CHASSIS and CABINET ASSEM- 
BLIES, RACKS and SPARE PARTS BOXES, 
WATERPROOF CABINETS and BOXES, METAL 
STAMPINGS, FORMING and WELDING of 
FERROUS and NON-FERROUS METALS. 

We specialize in RADAR and RADIO COMI\IUNI- 
CATION METAL PRODUCTS. "Whistler and 
Wiedermann Setups" used for economic and speedy 
production. 

We can assure you of excellent workmanship and 
prompt deliveries. Send us your blueprints and specifi- 
cations. We shall quote you immediately. 

Our additional facilities enable us to solicit your 

inquiries regarding SCREW MACHINE ITEMS and 

GENERAL MACHINE SHOP PRODUCTS: 

S. WALTER CO. 
PRECISION SHEET METAL PRODUCTS 

144-146 CENTRE STREET 
Telephone, MAin 4-7395 

BROOKLYN 31, N. Y. 

ELECTRONICS-May, 1947 
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LOWEST LOSS 
from Microphone to Chassis with Amphenol Connectors and Cables 

Rated high in dielectric value, and with an improved 
power factor, Amphenol low -loss Microphone Connectors 
and Cables insure maximum efficiency in sound equip- 
ment. Dependable and easy to install, they are widely 
used by leading manufacturers of sound equipment 
apparatus, photo electric devices, home recorders and a complete range of similar items. 

The Amphenol line is precision -built, compact, light- 
weight and complete. Microphone plugs, mating con- 
nectors and receptacles have unbreakable, chromium - plated brass shells and low -loss bakelite inserts. Cord 
protectors or cable clamps relieve strain on contacts. 
Threaded coupling rings screw onto mating coupling 
threads to provide "yank -proof" connections that are free from noise, leaks or shorts. Accidental disconnects 
are impossible. Multi -contact connectors are polarized. 

NMI t0 O t0 fi tttaf 0 OI O t0 MI IO BM -t0OMI 
I 

AMPHENOL MICROPHONE CABLES are unusually 
low in capacitance for their small diameters. * Light in 

BM MI 

weight, their durable plastic jackets remain flexible 
down to -40° F. May be used with standard connectors 
and cord protectors. 

Cables are available in either of two plastic jackets: 111 

Vinyl, for heavy auditorium and outdoor use where cables are long and the trampling of crowds is a factor; polyethylene for home and cocktail lounge applications. 
Write today for new booklet describing Amphenol Microphone Connectors and Cables. 

'Capacitance per foot ranges from 20 mml. for Amphenol No. 21-120 (.242" diam.) to 35 mml. for 21-156 (.155" diam.). 

AMERICAN PHENOLIC CORPORATION 
1830 South 54th Avenue Chicago 50, Illinois 

1 

1 

1 
1 

Amphenol Connectors ore 
available in straight and 
right angle styles in three 
types: 

SERIES 91: Three and four contact micro- 
phone style, used on all types of portable 
apparatus. Since 1934, the standard of the 
sound industry. 

SERIES 80: For standard single and two 
wire shielded cables such as: coaxial and 
microphone cables, twisted pairs, concen- 
tric lines, photo cell leads, etc. 

SERIES 75: For standard single conductor 
shielded cable. Widely used in amplifiers, 
transmitters, photo electric devices, home recorders and similar equipment. 

t0 t0 ti ti ti ti ma mg O OM O tt0 0 
COAXIAL CABLES AND CONNECTORS INDUSTRIAL CONNECTORS, FITTINGS AND CONDUIT ANTENNAS RADIO COMPONENTS PLASTICS FOR ELECTRONICS 
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Open the way toward getting UNI- 
FORMITY in the Small Gears you 
buy! G.S. precision methods and ma- 
chinery offer you the key to all that is 
newest and best in Fractional Horse- 
power Gear manufacture. Here, you'll 

get the friendly cooperation of experts . . men who have devoted a life- 
time to the design and quantity production of Small Gears exclusively. 
Here, too, is every device known to modern science for producing 
gear after gear .. whether it's one hundred or one hundred THOUS- 
AND . . to a degree of uniform accuracy heretofore considered im- 
possible! If a Fractional Horsepower Gear is involved, by all means 
discuss its design and its function with a G.S. engineer. Get valuable 
information and cost estimates without cost or obligation. Discover 
for yourself why "G.S." has become the "WORLD'S LARGEST EX- 
CLUSIVE MANUFACTURERS OF FRACTIONAL HORSEPOWER 
GEARS"! 

2635 WEST MED VE 

SEND FOR.. 
the G.S. 4 -page Bulletin which 

illustrates and inscribes many 

different types end applications 
of G.S. Small Dears. Will you 
ask for a cop on company 
stationery, pleas ? 

1!â 

W.ORLD'S LARGEST EXCLUSIVE MANUFACTURERS OF FRACTIONAL HORSEPOWER GEARS 
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CAST ALNICO I 

CAST ALNICO II 

CAST ALNICO HI 

CAST ALNICO IV 

CAST ALNICO V 

CAST ALNICO VI 

CAST ALNICO XII 

SINTERED ALNICO 

M 1 M M M IMO MA a 

an;alrrt a 
camit4te eyho 

merrnei 

....AenumAMMORMI 

In general SINTERED ALNICO MAGNETS do not compete 
with, but rather supplement, magnets produced by 
the cast method to widen the scope of potential permanent 
magnet applications. 
Alnico magnets weighing roughly one ounce or less should be 
produced by the sintered method. 
Heavier magnets of more intricate shapes can be 
produced. For some applications Sintered magnets are more 
economical because: 

1. Magnetic characteristics are practically the same as Cast Alnico. 
2. Sintered Alnico is a fine-grain, homogeneous material which has more uniform flux density, is easier to grind, and provides better surface finish. 
3. Sintered Alnico magnets can be produced to closer dimensional tolerances: 

SINTERED ALNICO II CAST ALNICO II 
0.000 to 0.125 - + .005 0.000 to 2.00 -t 1/64 
0.126 to 0.625 -+ .010 2.0 to 4.0 -f 1/32 
0.626 to 1.250 -+ .015 4.0 to 6.0 -± 3/64 
1.251 to 3.000 -+ .062 

Grinding can in many applications be eliminated. 
4. More intricate shapes, including holes, inserts, etc., are more feasible. 
5. Transverse modulus of rupture is several times greater. 

All Alnico, and particularly Sintered 
magnets, have very high values of Co- 
ercive Force (which is the capability 
of resisting demagnetization or loss of 
magnetism due to stray fields and from 
heat and vibration). 

The curves show roughly the effect 
of these demagnetization factors on 
Alnico compared to other alloy steels. 
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Federal's Aircraft Antenna Wire 

WHAT IS 
PRECIPITATION STATIC? 

To the pilot, it's the ear-splitting 
noises he hears on his radio - frying 
sounds, intermittent crackling, 
moans and shrieks. It is caused by 
corona discharge (St. Elmo's Fire) 
of static potentials accumulated on 
a plane flying through rain, snow or 
dust, or near charged clouds - via 
protuberances on the aircraft surfaces 
including exposed antenna wires. 
This corona discharge is sometimes 
visible as a bluish halation radiating 
from the extremities of the plane, 
and it is the discharge from the an- 
tenna that is the first source of 
radio interference. 

REDUCES 

PRECIPITATION STATIC 

POLYETHYLENE INSULATION 

HERE'S A PRACTICAL, low-cost means of 
reducing precipitation static, a major fly- 
ing hazard because it strikes when radio 
aids are needed most - in bad weather. 

Working in close cooperation with the 
U. S. Army Air Technical Service Com- 
mand and U. S. Navy, Federal has 
developed and perfected a quality insu- 
lated antenna wire which, together with 
proper antenna hardware, reduces pre- 
cipitation static. This wire, Intelin Type 
K-1064, AN designation WS -5/U, has 
proved highly effective in actual service 
on U. S. Army and Navy planes. As a 
result of this service experience it has 
been adopted widely by the domestic 
airlines, and is now available for use on 
privately owned aircraft. 

The copperweld conductor gives high 
tensile strength, and the durable, weather 
resistant polyethylene insulation assures 

COPPERWELD CONDUCTOR 

long service life, even under the most 
severe conditions. Federal's Aircraft An- 
tenna Wire can be obtained in the Type 
K-1064, designed to U. S. Army and 
Navy Specifications. For information, 
write today to Dept. D713. 

DATA 
Federal's Intelin High -Strength Aircraft 

Antenna Wire Type K-1064 

OUTSIDE DIAMETER 
Conductor Insulation 

Nominal . . 0.0508" 0.183" 
Minimum . 0.0498" 0.178" 
Maximum . 0.0518" 0.188" 

MATERIALS 
Conductor - #16 AWG H.S. Copperweld 

(30% Conductivity) 
Insulation - Polyethylene 

(semi -transparent) 

TENSILE STRENGTH 
127,000 psi minimum 

Federal Telephone and Radio Corporal/oil 
In Canada t-Federal Electric Manufacturing Company, ltd., Montreal. 

Export Distributorst-international Standard Electric Corp. 67 Broad St., N.Y.C. 

Newark 1, 
New Jersey 
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ELECTRONS INCORPORATED 
127 SUSSEX AVENUE 

NEWARK, N. J. 

ei9-"W 

GRID CONTROL RECTIFIERS 
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iC RICHARDSON MEANS 

1.0 

9401 Another Noe 
EO 

IN PLASTICS 

Plastic molding is an art in itself ... a 

skill which cannot be learned in 

a day. Richardson Plasticians have spent years 
acquiring the degree of knowledge 

necessary for this exacting work. 

The result is obvious to any Richardson 
customer. For he sees that to mold 

correctly ... is to mold uniformly. And that 
means control every step of the way. 

That kind of control means: 

Designing cavities so material 
will properly fill. 

Building molds with correct 
shrinkage allowances. 

Know-how and facilities to 
mold Beetle, Bakelite, 
Plaskon, Tenite, Styron, Durez 
and many more. 

Careful attention to a 
hundred other details. 

INSUROK p.. peeideeed. 

Xe RICHARDSON COMPANY 
Sales Headquarters: MELROSE PARK, ILL. FOUNDED 1858 LOCKLAND, CINCINNATI 15, OHIO 

YORK 6, 75 WEST STREET Sales Offices ROCHESTER 4, N. Y., 1031 SIBLEY TOWER BLDG. 

DELPHIA 40, PA., 3728 NO. BROAD STREET MILWAUKEE 3, WIS., 743 NO. FOURTH STREET 

LAND 1S, OHIO, 326.7 PLYMOUTH BLDG. DETROIT 2, MICH., 6-252 G. M. BLDG. ST. LOUIS 12, MO., 5579 PERSHING AVENUE 
Factories: MELROSE PARK, ILL. NEW BRUNSWICK, N. J. INDIANAPOLIS, IND. 

*RESEARCH 
...a continuous transfor- 
mation of possibilities into 
practical ideas in plastics. 

`DESIGNING 
. Artistic visualization. 

Creative engineering. 
Practical planning for 
efficient plastics production. 

e 

*PRODUCTION 
. Complete machine shop 

facilities for manufacturing 
our own dies, molds, tools. 

,- ®' -- 

*LAMINATING 
...Sheets, rods, tubes. 
Standard NEMA grades; 
over 100 special grades. 

* FABRICATING 
.. Complete equipment for 

drilling, punching, saw- 
ing, turning, milling, etc. 



station 
Accurate indication of station performance with the 
new G -E FM Station Monitor, simplified station control 
with the new G -E Control Console - here are impor- 
tant General Electric contributions designed to help 
keep your station performance at top efficiency. For 
the facts about these important units-call your G -E 
broadcast sales engineer or write to Electronics De- 
partment, General Electric Company, Syracuse 1, N. Y. 

904 mor 77,1 ea,weit, 
General Electric FM Station Monitor 

8M- 1 -A as mounted in 

Audio Rack FA -8-A 

WITH THE NEW G -E 

FM STATION MONITOR 

TYPE SMI -A 

Better station operation begins 
designereof F1M 

mea- 

surements. General Electric, pioneerthe new F 

monitors, announces the BM-1-A- 
monitor that meets 

l 
FCC 

C requirements 
for measur- 

ing all FM transmitter ctions. 

Center frequency indicator. Direct -reading inss 
range, u 
ment 

measures carrier frequency over 3 p 

with or without modulation.direct 
reading 

Modulation indicator. Two -scale, 
in- 

strument shows frequency swing. Percentage scale, 

0 to 133 percent. Decibel scale, -20 to +3 ddb range. 

High-fidelity 
balancedaudio mline characteristic rFrequenc 

volts output into 

600 -ohm 
follows standard de -emphasis 

0 
curve within +0.5 db 

between 50 and , 

Over -modulation flasher.F ont anel 
eeding any` value between 

able to indicatepeaks e 

50 and 120 per cent modulation. 

Transmitter "proof -of -performance". 20 -volt high 
cent 
im- 

pedance audio output with le sta 0.25 
75per 

distortion and noise level approximately 
be- 

low full modulation 
for FCC tests. 

vel. Will 
operate 

commercial 

distortion meters 

o R -f input level indicator. Approximately 1.0 watt in 

50 -ohm line, with indicator to show correct level. 

O Illuminated meter scales. 

Easy -to -get -at. Hinged front panel provides ready 

accessibility. 
O Ready to operate. Connect it to your transmitter. Plug 

it into your 115 -volt, a -c line. 

O FCC approved. 

STUDIO AND STATION EQUIPMENT` TRANSMITTERS 

GENERAL ELECTRIC 



is 

i 
The G -E Desk -Top Control Console that 

awe station can afford, type BC -3-A 

WITH THE NEW G -E 

DESK -TOP CONTROL CONSOLE TYPE C3 -A 

with every mixing 

Flexible and compact, equippedthe modern 
and switching facility require 

new G -E Control 
broad- castCon- station-FM or AM- 

sole centralizes all major station functions under 

instantaneous finger-tip control. 

Control provisions for 2 local turntables and 2 micro- 

phones. 
Mixer circuits connect either microphone with either 

8 -position, push-button control for audio monitoring. turntable. 

Illuminated VU 
r.performance 

2 trans- 
"proof -of uns", () (3) rnu- 

Jacksfor (it to control -room 
fer -line switching hone 
tine a -f measurements. possible tualixatioíP 
Line transfer switch makes it p 

line for orderr wire servicéakertran 
transfer switch. 

Monitor amplifier and speaker 

Master gain control in 0.5 - db steps. 

Wave roo 

O Input connections for two audio lies. 
his, sleet melters, 

4 heavy-duty switches for tower lig 
etc. 

lightning trip circuits, carrier alarm, 
lig to meet operational 
High degree of flexibility only 

require- 

ments. Accessible rä r 
aib l board. 

th sloping Panel, 

Two-tone, blue -gray 

12 .inches high, 40 inches long. 

of controls and transmitteédfroncpanel. 
Full visibility with piano -hing 

Easy-to-get-at.Designed to install. 
Economical and easy 

G -E High -Fidelity Audio Facilities 
Write for the complete data on General Electric's 
new line of quality speech -input units-pre- 
amplifiers, program amplifiers, line and isola- 
tion amplifiers, monitoring amplifiers, monitor- 
ing loudspeakers. De luxe in performance and 
appearance. Flexible, convenient, reliable. Yet 
at a price every station can afford. 

FM TELEVISION AM sa GEvetate0S l 
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MITCHELL -RAND, using Owens Corning fiberglas yarn, proc- 
esses and fabricates TAPES, TUBINGS, SLEEVINGS, CORDS and 
CLOTHS that are the optimum in electrical insulation . . . 

marketed under the trade name MIRAGLAS they protect elec- 
trical equipment from the destructive forces that play havoc 
with ordinary electrical insulations; overloading, extreme high 
or low temperatures, moisture, corrosive acids, fumes or va- 
pors, oils, grease, dust and dirt. 

MIRAGLAS fiberglas INSULATIONS have an amazing back- 
ground of use throughout industry-wherever used they fea- 
ture fewer breakdowns, less maintenance, elimination of waste, savings in labor and materials and prove their standing 
as the optimum in electrical insulation protection. 

Take note of the name MIRAGLAS... it stands for the ultimate in fiberglas electrical insulations ... TAPES, TUBINGS, SLEEV- INGS, CORDS, CLOTHS, ETC. Write today for details and characteristics. 

MITCHELL.RAND INSULATION CO. 1 MURRAY STRUT s 
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 COM- 
POUNDS 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 IMPREGNATED VARNISH TUBING INSULATED VARNISHES OF ALL TYPES EXTRUDED PLASTIC TUBING 
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GENERAL CONTROL 
BUILDS 

/f/01 
4 red Wide 

SWITCH 
MODEL 

HCH 
WITH PATENTED* 
DETENT INSERTS 

General Control Company announces a new feature for its 

Model MCM "Midget" lever switches-a feature which 

makes possible true custom-built switches from standard 

parts. By means of small, stainless steel inserts, shown 

above, the MCM "Midget" can be provided with a wide 

variety of detent actions to meet the most exacting re- 

quirements. Light or heavy action, two or three positions, 

locking or non -locking and special intermediate stops- 

all are possible with this versatile detent mechanism. 

The inserts are riveted in permanently at the factory. 

They preserve the original "feel" of the switch 

throughout its life-tests show negligible wear after 

1,000,000 operations! 

Write for details on the complete line of General 

Control lever switches, or, better yet, send us your 

switching requirements and take advantage of 

our engineering service. 

*PATENT NO. 2,411,086 

OTHER MCM FEATURES 

* Single hole mounting for easy 
panel fabrication. 

* Removable contact assembly 
for easy wiring. 

* Light weight -31 oz. with 
12 contact blades. 

* Small size-depth behind 
panel only 23/1 inches. 

* High capacity -5 amperes 
non -inductive at 115 volts AC. 

* High dielectric strength- 
tested at 2500 volts AC 
to ground. 

* Versatility: Can be sup- 
plied with angle mounting 
bracket when space be- 
hind panel is limited. 
Rotary actuator avail- 
able. Waterproof han- 
dle assembly for marine 
or aircraft applications. 

GENERAL CONTROL COMPANY 
1202 SOLDIERS FIELD ROAD, BOSTON 34, MASSACHUSETTS 

MCM 
With Waterproof Handle 
Assembly 

MCM 
With Rotary Actuator 

MCM 
With Angle Mounting 
Bracket 
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Friendly, tactful, impartial, trained to serve, 
these Hytron commercial engineers form the 
liaison between us - maker and user of elec- 
tronic tubes. Few in the radio tube plant can 
be circuit specialists. Few outside the tube 
plant can be tube specialists. Both of us need 
these commercial engineers trained to see 
clearly both sides of our common problems 
and help us solve them. 

Often their job begins with a request for 
advice in selecting a tube. Investigation of 
the circuit application helps them recommend 
an available type, a slight redesign, or a brand 
new type. If a new type is found to be the only 
practicable and economical solution, they co- 
operate with design and production engi- 

neers to achieve the performance desired. 
Specification of adequate factory testing procedures and preparation of characteristics 

sheets do not end their work. Returns are closely checked. If trouble occurs, they go in- to the field, help dig out the facts, and offer possible solutions-improvements in tube or application. And they stick tenaciously with the problem until it is solved. 
Using a wealth of test equipment and know- how, these boys really sweat to make it easy to make Hytron tubes which will make you happy. Busy as the one-armed paperhanger, yet they always welcome the tube problems of equipment engineers. They are nice guys, and we thought you would like to meet them. 

SPECIALISTS IN RADIO RECEIVING TUBES SINCE 1921 

MAIN OFF 

!\ßitRVix, ON`f.ºtir 
ICE: SALEM, MASSACHUSETTS 
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NOW! a new standard of 

performance in cutting heads 

THE PRESTO 1-D 

v 100 
so 

200 
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.3000 
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5000 
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>The new Presto 1-D Cutting Head offers: wide range, low distor- 
tion, high sensitivity and stability through a temperature range of 
GO"- 9.5° F. The Presto 1-D Cutting Head is a precision instrument 
made entirely of precisely machined parts, expertly assembled 
and carefully calibrated. These factors, plus its sound basic en- 
gineering design, produce a cutter unequaled in performance by 
any other mechanically damped magnetic device. 

>Note from the light pattern below: The correct location of the 
cross -over point at 500 cycles, the 6 db per octave slope below 
this point, and flat response above 500 cycles, which is free from 
resonant peaks. The range of the cutter is 50-10,000 cycles. The 
Presto 1-D is damped with "Prestoflex" which is impervious to 
temperature changes between 60 and 95 degrees Fahrenheit. 

Unretouched 
photograph 
showing the 
light pattern. 
Notice correct 
location of the 
cross -over point 
at. 500 cycles. 

RECORDING CORPORATION 
242 WEST 55TH STREET, NEW YORK 19, N. Y. 

Walter P. Downs, ltd., in Canada 

WORLD'S LARGEST MANUFACTURER OF INSTANTANEOUS SOUND RECORDING EQUIPMENT & DISCS 
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PROFESSIONAL. PERFORMANCE-that keeps the original sound alive! 

briira3er 
oT #j?j/aje 

-with Alit -second timing at 33.3 rpm 
The way to a listener's pocketbook is through his ears. Give 
him the last full note of every record ... a natural unhurried 
ending to every story on the program - and you'll keep him 
in a receptive mood for your spot commercials. 

But cut his entertainment short; or mar its quality with 
speedups or slowdowns to compensate for faulty drive tim- 
ing - and you'll never get his pocketbook open. 

Professional recording and playback require precision timing. In maintaining 
broadcasting schedules, where seconds count, you're offered the positive Fair- 
child direct -from -the -center turntable drive, shown above. Rim or belt driven 
tables cannot duplicate Fairchild's split-second timing. The 33.3 rpm speed is 
obtained through a gear -and -worm reduction of its 1,800 rpm synchronous motor 
speed. The 78 rpm speed is obtained through a precision friction -ball -race stepup. 

Fairchild's precision timing is available on Transcription Turntables; Studio 
Recorders and Portable Recorders designed in close collaboration with AM and 
FM broadcast and recording engineers to meet and exceed very exacting pro- 
fessional requirements for lateral recording on acetate or wax masters at 33.3 
and 78 rpm. For complete information - including prompt delivery - address: 
88-06 Van Wyck Boulevard, Jamaica 1, New York. 

CAMERA 

AND INSTRUMENT CORPORATION 

70 

Transcription Turntables 
Studio Recorders 
Magnetic Cutterheads.... 
Portable Recorders 
Lateral Dynamic Pickups 
Unitized Amplifier Systems 

SOUN MENT 
3 
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4edte;%att,e4edeemo 
"BURN YOU UP?" 

TIME was when a resistor consisted only of iron majority of present-day resistance specifications- 
wire wound on a ceramic form-but that was long from precision bobbins to heavy-duty rheostats. 

ago. Today, resistance unit specifications are so many Driver -Harris not only manufacturers and draws 
and so varied that it requires the most extensive the most complete line of resistance alloys in the 
engineering application to solve the difficult problems 

they often embrace. 

Here Driver -Harris lends a helping hand, with 

more than 80 electrical resistance alloys, designed 

I to fill the numerous requirements of the Electrical and 

l Electronic Industries. Best known and most widely 

s used of this populous alloy family are-Nichrome*- 
i Advance*-Manganin_Lohm*-and Midohm*. 

Singly, or in combination, these alloys are used in the 

Nichrome is made only by 

Driver -Harris 
COMPANY 

HARRISON, N. J. 
BRANCHES: Chicago Detroit Cleveland 

Los Angeles San Francisco Seattle 

The B. GREENING WIRE COMPANY, LTD. 
Hamiltòn, Ontario, Canada 

world-but also knows precisely how to use them. 
Therefore, when you buy a spool of D -H resistance 

wire, you also acquire the backing of 46 years of spec- 

ialized resistance -research experience-and the assis- 

tance of our engineering staff to help solve your 
resistance problems. Get better acquainted with D -H 

alloys. Write for a copy of 

our latest 71 -page Resis- 

tance Handbook, R-46. 



COMPLETE 
IMPREGNATION 

COMPLETENESS 
OF LINE 

PUSH -BACK 
QUALITY 

among the Features 

of PJIIrILg(VARNISHED 
TUBING PRODUCTS 

SMOOTH inside bore is another big advantage 
that makes Dieflex varnished tubing or sleeving a 
superior product for manufacture of all types of 
electrical products. Smooth bore helps speed assem- 
bly and reduce manufacturing costs, just as do 
the other seven features of this quality insulation. 
These features, plus long life, make Dieflex 
attractive both for the product manufacturer 
and the ultimate user. 

The inherent advantages of smooth inside 
bore, extreme flexibility, thorough impregna- 
tion with oleoresinous baking -type varnish, 
good push -back quality, and other charac- 
teristics shown on this page, are reasons for 
the widespread use of Dieflex varnished 
tubing products. Get these advantages 
for your own production. Dieflex is 
available with either a cotton or glass 
fiber base to meet every insulating 
requirement. Decide on Dieflex 
... it's "best for you." 

INSULATION 
MANUFACTURERS CORPORATION 
*CHICAGO 6 
565 W. Washington 
Boulevard 
MILWAUKEE 2 

312 E. Wisconsin Ave. 
*Local Stocks Available 

*CLEVELAND 14 
1231 Superior 
Ave., N.E. 

DAYTON 2 

1315 Mutual Home 
Building 

DIEFLEX PRODUCTS LIST 
MADE WITH BRAIDED COTTON 

SLEEVING BASE 
VTA Grade A-1 Magneto Grade Varnished 

Tubings 
VTA Grade B-1 Standard Grade Varnished 

Tubings 
VTA Grades C-1 and C-2 Heavily Coated 

Saturated Sleevings 
VTA Grade C-3 Lightly Coated Saturated 

Sleevings 
Heavy Wall Varnished Tubings and Satu- 

rated Sleevings 

MADE WITH BRAIDED GLASS 
SLEEVING BASE 

VTA Grade A-1 Magneto Grade Varnished 
Fiberglas Tubings 

VTA Grade C-1 Extra Heavily Saturated 
Fiberglas Sleevings 

VTA Grade C-2 Heavily Saturated Fiberglas 
Sleevings 

VTA Grade C-3 Lightly Saturated Fiberglas 
Sleevings 

Silicone -Treated Fiberglas Varnished Tub- 
ings and Saturated Sleevings 

IMC Representatives 
DETROIT 2-11341 Woodward Ave. PEORIA 5-101 Heinz Court 

MINNEAPOLIS 3-1208 Harmon Place 

Authorized Distributors 
INSULATION and WIRES INCORPORATED 
St. Louis 3, Mo. Atlanta 3, Ga. Boston 20, Mass. Detroit 2, Mich. Houston 2, Tex. New York 7, h, Y. 

TRI -STATE SUPPLY CORPORATIONS 
Los Angeles 13, Cal. San Francisco 7, Cal. Seattle 4, Wash. 



OUR TEACHERS - 
They Need The Help Of Business Now 

THIS is an appeal to raise school teachers sal- 
aries - fast. Such appeals are commonly ad- 
dressed, rather vaguely, to the conscience of 

the community. This one is not. It .is addressed 
directly to the business community, and to its hard 
core of common sense. 

As a whole, the school teachers of the nation are 
taking an economic beating. So, too, are their close 

associates and co-workers, the librarians. In pur- 
chasing power, public school teachers salaries, after 
taxes, average about 20 percent less than they did 
eight years ago. Beginning salaries of librarians, 
always low, have fallen behind an equal amount in 
purchasing power. College and university teachers 
are not much better off. The pressure is particularly 
heavy on those in the lower ranks. As a group, 
teachers and librarians are close to the bottom of the 
economic heap. 

Unless this situation is remedied promptly, it is 

confidently to be expected that: 
1. The more competent teachers will continue 

to desert our schools in droves, and our librar- 
ies will remain inadequately staffed. More than 
350,000 teachers - many of them the very 
able ones - have left the public school teaching 
staff of about 900,000 in the last six years. More 
than 100,000 of the replacements are "sub- 
standard." They cannot meet the minimum 
educational requirements of their jobs which, 
by admission of the profession itself, are none 
too high. 

2. Those who remain will be organized in- 
creasingly into economic pressure groups. 
Teachers strikes and the rapid growth of 
unionism among teachers at present clearly 
indicate what is in store. 

Many business men are so deeply disturbed by 
the resort to the strike weapon by some teachers to 
enforce their salary demands that their sympathy 

for the general plight of our teachers tends to be 

dulled. Such an attitude is understandable. It avails 
nothing, however, in eliminating the crisis in edu- 
cation caused largely by teachers salary troubles. 

The crisis in education is a crisis for the nation as 

a whole. The work of our schools, colleges and 
libraries is such that its deterioration means deteri- 
oration of the nation. However, the salary crisis in 
education is in special measure a crisis for the busi- 
ness community. That community has a special stake 
in having a well-educated and well-disposed constit- 
uency. 

Education and Unionism 

There may be room for disagreement as to whether 
teachers should organize themselves in trade unions, 
and follow trade union tactics. However, there is no 

conceivable room for disagreement as to whether 
organization of teachers into a fighting economic 
pressure group under the lash of a teachers salary 
crisis would be a body blow to business. Among 
many teachers it would foster an abiding hostility 
to the institution of business which, occupying a key 
position in the life of the community, had not done 
its utmost to make such unionization unnecessary 
by taking a lead in relieving the teachers salary 
crisis. 

In our work of publishing technical periodicals 
and text books, we at McGraw-Hill meet and come 
to know many teachers and librarians. We know 
that, as a group, they have little appetite for par- 
ticipation in militant economic pressure groups. 
They are far more interested in making a militant 
assault on ignorance and prejudice through con- 
centration on their professional work. If, through 
neglect of their economic needs by the business 
community, they feel forced to resort to trade 
union organization and tactics, the teachers and 
librarians can be expected to have an abiding re- 



sentment toward the institution of business. That 
resentment will, in turn, be communicated in no 
small measure to the coming generation. Such is 
the nature of the educational process. 

The crisis in education is not, of course, exclu- 
sively a matter of salaries. Unsatisfactory working 
conditions also play a part. Many schools are dilapi- 
dated and terribly overcrowded. So are some li- 
braries. Some small-town school boards oppressively 
insist that the school teachers be the paragons of 
piety the board members wish they were them- 
selves. Protection of a proper degree of academic 
freedom is sometimes missing. The teacher is rarely 
accorded a prestige comparable to the importance of 
the job. Elements such as these aggravate the crisis 
in education. But the first and absolutely essential 
step toward surmounting the crisis is to provide 
tolerable salaries. 

Because of the enormous diversity of local con- 
ditions affecting teachers and librarians salaries, no 
general rule for emergency action would fit all 
cases. From state to state, average yearly expendi- 
tures on education in 1940 varied all the way from 
about $30 per pupil to about $150. Some states, like 
Nebraska, finance their schools almost exclusively 
from local taxes. Others, like Delaware, rely almost 
entirely on state taxes. Some states and communi- 
ties have already acted to meet the salary crisis. 
Others have not. Variations such as these limit any 
generalization. 

Guide for Emergency Action 

But as a general proposition it can be safely said 
that the minimum requirements of the emergency 
will not have been met so long as the salaries of 
class room teachers and junior members of college 
faculties and library staffs have not been in- 
creased by the amount necessary to keep them 
abreast of the increase of about 50 percent in the 
cost of living since 1939. In many cases, a temporary 
cost of living adjustment might prove the best way 
to handle the problem. 

This suggestion, let it be repeated, is not offered 
as a solution of the salary problem, but as a start. 
With their salaries increased enough to meet the 
increased cost of living, the teaching and library 
groups as a whole would still have cause to envy 
the current economic position of industrial workers. 
Since 1939, the average of weekly earnings of indus- 

trial workers after taxes, has outstripped the rise 
in the cost of living by about 21 percent. 

However, a start and an absolutely essential start 
would be made toward giving America the sort of 
educational system it must have not only to fulfill 
its ideals but holds its own in this highly competitive 
world. We worry, and I think rightly, about having 
the free world engulfed by Russian Communism. 
According to the best figures available, the U.S.S.R. 
is spending about twice as large a share of its total 
national income for education as we are. The figures 
compared include our expenditures for both public 
and private education. That comparison is really 
something to worry about. 

States Should Take Lead 

In dealing with the salary crisis it is up to the 
teachers to display a maturity and integrity worthy 
of their profession. Teachers have many employ- 
ment advantages, such as long vacations. They 
should not slur them over in making comparisons 
of their annual incomes. Also employment in teach- 
ing and libraries has been notably stable. Teachers 
and librarians should not ignore that fact in com- 
paring their position with those whose employment 
has been far less steady. 

At the same time, the great fiscal difficulties in- 
volved in solving the crisis in teachers and librarians 
salaries must not be used as an excuse for post- 
poning effective action. The states are better 
equipped financially and otherwise to take such 
action than is the federal government and, with the 
localities directly involved, should take the lead. If 
the price of effective action is a heavier tax burden 
for communities already too heavily burdened that 
price must be paid. The crisis presents a major 
emergency. To handle it as anything less is to court 
irreparable damage to the nation as a whole, and a 
special measure of damage to business as well. The 
intelligent self-interest of business requires that it 
leave nothing undone to meet and master the crisis 
in education. 

President McGraw-Hill Publishing Company, Inc. 
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A REVOLUTIONARY NEW E1MAC TRIODE 

YES ... The 3X12500A3 is truly revolutionary ... pack- 
aged power ... that will fill not several, but all applica- 
tions for a power -amplifier or oscillator from zero to 110 

Mc. It will do a low frequency job better than "special 
low frequency" tubes. It's performance at vhf has 

long been the aim of vacuum tube researchers. The 
3X1 2500A3 is smaller (over-all 11"x9") and lighter 
(net 32 lbs.) than any comparable tube. . Yes, it is 

truly a revolutionary tube. 

Audio 
Induction heating 

Broadcasting 

Dielectric heating 

Communication 
Television 

Industrial 
FM Broadcasting 

Research 

f - 

9 DIA 

Plate voltage 5000 volts 

Plate dissipation 12,500 watts 

Transconductance 80,000 µmhos 

RADIO FREQUENCY POWER AMPLIFIER 
Grounded -Filament Circuit 

Class -C Telegraphy (Key -down conditions, per tube) 

MAXIMUM RATINGS (Frequencies below 85 Mc.) 

D -C PLATE VOLTAGE 5000 MAX. VOLTS 

D -C PLATE CURRENT - - 8 MAX. AMPS. 
PLATE DISSIPATION' - - 12,500 MAX. WATTS 

GRID DISSIPATION - 600 MAX. WATTS 

TYPICAL OPERATION (Frequencies below 50 Mc., per tube) 

D -C Plate Voltage 
D -C Grid Voltage 
D -C Plate Current 
D -C Grid Current 
Peak R -F Grid Input Voltage 
Driving Power (Approx.) - 

Grid Dissipation 
Plate Input 
Plate Dissipation - - - 

Plate Power Output - - 

RADIO FREQUENCY POWER AMPLIFIER 
Grounded -Grid Circuit 

3500 4000 5000 volts 
-420 -360 -400 volts 

7.2 6.4 8 amps 
2 1.7 1.9 amps 

735 630 710 volts 
1.3 0.95 1.35 kw 

480 350 590 watts 
25.2 25.6 40 kw 

5.2 5.6 10 kw 
20 20 30 kw 

Class -C FM Telephony or Telegraphy 

MAXIMUM RATINGS (Frequencies below 110 Mc.) 

D -C PLATE VOLTAGE 
D -C PLATE CURRENT 
PLATE DISSIPATION' 
GRID DISSIPATION 

TYPICAL OPERATION (110 Mc., per tube) 

D -C Plate Voltage - 

D -C Grid Voltage - 

D -C Plate Current - 

D -C Grid Current - - 

Driving Power (approx.) 
Useful Power Output 
Apparent Overall Efficiency - - 

4000 MAX. VOLTS 

8 MAX. AMPS. 
- 12,500 MAX. WATTS 

600 MAX. WATTS 

3700 4000 volts 
-450 -550 volts 

7.2 7.4 amps. 
0.9 1.1 amps 
6.4 7.6 kw 

27.4 30 kw 

102 101 per cent 

EITEL-McCULLOUGH, Inc. 
1651 San Mateo Avenue, San Bruno, California 

Follow the Leaders to 

EXPORT AGENTS: FRAZAR & HANSEN, 301 CLAY ST., SAN FRANCISCO II, CALIFORNIA 
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RATINGS FOR SUPEREX 

DISCHARGE CAPACITORS 

NAME plate voltage ratings for 
capacitors used for energy storage and 
discharge applications are on a different 
basis than the ratings for conventional 
DC capacitors. 

In energy storage and discharge serv- 
ice, where size and weight is of extreme 
importance, and where capacitor duty 
cycles vary, the name plate ratings are 
based on normal life in the most common 
application for these units - which is in 
speed flash equipment for studio use. For 
other types of service, capacitors must be 
de -rated or up -rated for the particular 
duty cycle involved. 

The following table shows the 4 most 
common classes of service, typical uses 
of each class, and the rating duty cycle. 

Service Percent 
Rated 

Voltage 
Hr./Day 
In Use 

Discharges 
Per Day Class T . ical Use 

1 Portable F as 
Photography 110 4 50 

2 Studio Flash 
Photography 100 6 250 

3 Light Duty 
Signal Beacon 
Light Duty 
Welding 

75 12 40,000 

4 Signal Beacon 
Welding 45 24 172,800 

Class 1 and 2 voltage ratings are for non -oscilla- 
tory discharge. 
Class 3 and 4 ratings take into account a maximum 
of 10 oscillatory discharges per minute. 

Complete information on Solar Superex 
Discharge Capacitors is given in Bulletin 
SPD -300, available upon request. 

"QUALITY 
ABOVE 

ALL" 

mAnuFACTURInG 
CORPORATIOn 

285 fiIADISOn AUEf1UE 
nEW VORH 17, n. V. 

BUSINESS BRIEFS 
By W. W. MacDONALD 

Equipment Prices are going to 
stay just about where they are 
throughout the year. Continuing 
shortages of materials, high labor 
costs, and a healthy consumer de- 
mand all militate against cuts. Fear 
of pricing gear out of the market 
keeps a check -rein on increases. 
Changes, up or down, will be rare. 

From where we sit it looks like 
price reductions, if any, cannot oc- 
cur before 1948. When they do oc- 
cur they will probably be small and 
more effective as a competitive 
sales weapon than as a market stim- 
ulant. 

Packaged Wiring is a distinct 
possibility for certain types of elec- 
tronic apparatus. Stimulated to re- 
search and development along these 
lines by high labor costs, and per- 
haps shown the way by so-called 
printed circuits, at least three firms 
are known to be experimenting with 
schemes which may prove more 
practical for run -of -mine appa- 
ratus. 

Experimenters have in mind pos- 
sible elimination of costly wire -by - 
wire assembly work, and the solder- 
ing of connections individually. A 
further aim is to achieve extreme 
uniformity of wiring, with result- 
ant reduction in the cost of align- 
ment and testing if not in actual 
production. The various engineer- 
ing approaches, about which we are 
not at liberty to say more at pres- 
ent, are quite dissimilar. 

Speaking Of Labor, a small New 
England manufacturer in our field 
has just initiated a 50-50 profit- 
sharing plan with his employees, 
hopes that their productivity will 
rise. Profit sharing is not new in 
the field of electronics but the rate 
mentioned certainly is. 

More about how the plan pans 
out later. 

Final Transmitter Figures, cov- 
ering sales by RMA members in 
1946, total $6,491,067, broken down 
as follows: A -M transmitters 
$2,401,303; television transmitters 
$845,141; f -m transmitters $752,- 
259; a -m and f -m studio equip- 

ment $1,784,060; television studio 
equipment $72,127. The rest went 
for antennas and miscellaneous 
equipment. 

Selective Calling System design 
and/or the development of highly 
directional softspeakers should be 
stimulated by the news item about 
a man who called a taxi to take him 
to the railroad station and amused 
himself during the ride by listening 
to the company's central office radio-, 
dispatch other cabs. 

He was less amused when he 
heard one ordered to his home to 
pick up a fare bound for a local tav- 
ern, detoured his own cab to the 
tavern and found his wife there 
with another man. Now he is suing 
his wife for divorce. And his wife 
is suing the taxi company for di- 
vulging private and personal in- 
formation. 

Chicago IRE Members were 
asked to indicate their ten major 
business interests, in order of im- 
portance. The weighted result fol- 
lows : 

Electronics 90% Research 80 Measurement and Instrumentation 75 Receivers and Transmitters 72 Industrial Electronics 67 Television 64 Frequency Modulation 52 Ultra high Erequencies .}5 Very High Frequencies 43 Electroacoustics . 41 Inspection Trips 40 Antennas 40 High Frequencies 35 Vacuum Tubes 34 Lecture -Refresher Courses 31 Lecture -Postgraduate Courses 30 Manufacturing 29 
Edueation 26 Management and Operations 25 \Vave Propagation 21 Medical Electronics 21 

Principal hobbies, incidentally, 
were photography and amateur 
radio (Move over boys!). 

College Courses on servo mech- 
isms are increasing in popularity, 
and the fact that students taking 
such courses must of necessity 
learn something about mechanical 
as well as electrical and electronic 
engineering may eventually have a 
very beneficial effect upon our busi- 
ness. 

One of the major stumbling 
blocks in the path of electronic en- 
gineers interested in designing ap- 
paratus for use in industry has 
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i«lux 
Trade Nark 

TUNED -RIBBON 
reproducers 

MUSICALLY , , . The Tuned -Ribbon message in a few words .. . 

"Startlingly Realistic" 
ai)ne of the many superlatives used by Electronic Industries 
',magazine` in an editorial describing this new development. 

1[t brings to reproduced music something that was not there before. 

'TECHNICALLY . .. The Tuned -Ribbon Reproducer actually 

meets the long sought for theoretical ideal of 

Near -zero mass Linear response to 15 k.c. 

Practical output (about -30 db) 

Point Pressure 14 grams Jewel point 

NO torsional action 

Send for complimentary 
reprint of this editorial 

TUNED -RIBBON Pickup 
Model DL -81 (actual 
size-special arm not 
shown) 

AUDAK COMPANY 
500 Fifth Avenue New York 18 

CREATORS OF FINE ELECTRO-ACOUsTICAL APPARATUS SINCE 1915 



NEW 

DI -FAN 
RECEIVING ANTENNA 

...covers A L L 

television and 
FM frequencies 

Pr HE Andrew Co., pioneer special'st in the manufacture of a complete 
line of antenna equipment, continues its forward pace with the introduction of this new DI -FAN receiving antenna. 

The DI -FAN antenna provides excellent reception on all television and FM channels. It thus supersedes ordinary dipole antennas or dipole -reflec- 
tor arrays which work well over only one or two television channels. 
In addition, the following advanced features will recommend the DI -FAN to dealers and receiver manufacturers who want the best possible antenna for use with their FM and TV receivers: 

Impedance of DI -FAN matched to 
impedance of transmission line, pre- 
venting ghost images. 

Designed for use with 300 ohm trans- 
mission lines, conforming to RMA 
standards for FM and TV receivers. 

Di -FAN has a graceful, attractive 
shape-looks well on any building. 

y 363 E. 75th St. 
Chicago 19, lli. 

ANDREW 
co. 

Light in weight but strong and dur- 
able. High strength aluminum alloy 
elements. Supporting members of 
heavily plated steel. 

All insulators are high grade glazed 
steatite. 

Mounting supports available for 
either chimney or roof installations. 

This graph illustrates the superiority of the 
Andrew DI -FAN over an ordinary folded dipole. 

BUSINESS BRIEFS (continued) 

long been their inability to under- 
stand machines for which controls 
must be designed, coupled with the 
inability of men who know the ma- 
chines to understand what tubes 
can and cannot do. The future crop 
of electronic engineers may jump 
this hurdle. 

From An Engineer now in man- 
agement, who ought to know, come 
three tips for technicians with 
similar aspirations: 

(1) Consider the market poten- 
tialities, and the economics, before 
plunging into any project, how- 
ever intriguing it may be technic- 
ally. (2) Act and even dress like a 
business man, rather than a 
schoolboy. (3) Plan personal work- 
ing time intelligently and so con- 
vince management that you could 
direct the work of others. 

Proof Of Performance over a 
period of years is more impressive 
to industry than any amount of 
salestalk about electronic equip- 
ment, so as fast as folks out in the 
field feed it to us we'll print it. 

For instance: Sperry Products, 
back in 1928, equipped a special 
car to test rails for internal faults 
as it rolled along the right-of-way. 
Now there are 19 of them. They'll 
cover about 175,000 miles in 1947. 

Selenium Photocell Production 
is the subject of several requests 
for information recently received 
by this columnist. Off-the-record 
ragchews with several manufac- 
turers indicate that around 400,- 
000 were made in 1945. 

We are not too happy about the 
wide range of estimates from 
which the figure was arrived at 
and would welcome informed 
sharpshooting. If it turns out that 
the figure is off the beam we will 
buy a 24 -inch sliderule so that our 
subsequent errors can be more ac- 
curate. 

The Receiver Market looks like 
this to Collier's: 

Some 47.9 percent of the fam- 
ilies reached by the magazine in- 
tend to buy one or more new sets 
this year. 49.3 percent of this 
total will buy console combina- 
tions (Ed. Note: If they can get 
them), 23.7 want table -type radios, 
19 percent want table combina - 
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tions, 8.3 percent consoles, and 
5.7 portables. 

F -M interests 38.5 percent of 
the publication's audience, 33.3 

percent say they don't know what 
it means, 18.4 percent are unde- 
cided, and 9.8 are not interested. 
16.5 percent plan on buying tele- 
vision receivers, 70.2 do not plan 
on buying, 13.3 percent don't know. 

Something To Watch is the mar- 
ket for railway entertainment 
equipment (see p 118) . Several 
manufacturers are working closely 
with railroads to break the monot- 
ony of long train rides by installing 
centralized sound systems utilizing 
wire recorders and radio tuners as 

sources of music. The application 
calls for high -quality, rugged gear 
which is profitable to make and to 
sell. 

Telephone Equipment produc- 
tion is beginning to jump, as indi- 
cated by the following figures from 
Western Electric : 

1941 1946 
Telephones 2,305,000 4,154,000 
Central Office 

Switchboards* 1,023,100 1,398,800 
Coaxial Cable 

(miles) 50 2,000 
Carrier Systems. 850 1,250 
Teletype Printers 12,770 13,720 

* Dial lines, and manual operator po- 
sitions. 

Market Tips: We realize that 
truly packaged merchandise is 
what makes American business 
go 'round, but think it our duty to 
report that a lot of people lately 
have called us up to ask where 
they can buy tuners, amplifiers, 
record -changers and speakers in 
separate units. 

They seem to want high-fidelity, 
concealability, plus plugs that per- 
mit them to hook up the stuff them- 
selves. And they seem willing to 
pay for it. 

FCC Has Received 200,000 li- 
cense applications covering 40 
classes of radio service since the 
end of the war. The total number 
of licensees and permittees is 
nearing 530,000. 

Story Of The Month is the one 
about the electronic engineer who, 
at the beginning of a speech, said 
that his story had two points, like 
a pair of horns . . . with a lot of 
bull in between. 

MANUFACTURERS 
Generators 

Standard 
Signal 

Pulse Generators 

TM Signal Generators 

Square Wave Generators 

Vacuum iuhe Voltmeters 

UHF Radio Noise &rF1eld 
Streng 

s 

Capacity Bridges 

Megohm Meters 

Phase Sequence 
Indic 

"TeSts 
TelevisTq pmenM 

RADIO'S NEWEST 

MIII T/4'CIRPQSE 
INSTRUMENT 

MEASUREMENTS 

Model 59 

MEGACYCLE METER 
The Model 59 consists of a compact oscil- 

lator connected by a flexible cord to its 

power supply. The instrument is a variable 
frequency oscillator, an absorption wave - 

meter, an oscillating detector and 

a tuned absorption circuit detec- 

tor. The engineer, technician, serv- 

ice man or amateur will find 

the Model 59 a most ver- 

satile instrument suitable 
for many applications. 

SPECIFICATIONS: 

FREQUENCY: 
2.2 Mc. to 400 Mc.; seven 
plug-in coils. 

MODULATION: 
CW or 120 cycles; or ex- 
ternal. 

DIMENSIONS: 
Power Unit, 5'/e" wide; 
61/e" high; 71/2" deep. 
Oscillator Unit, 3'/a" di- 
ameter; 2" deep. 

POWER SUPPLY: 

110-120 volts, 50-60 
cycles: 20 watts. 

ti ' ,%í/ii//i ,rí;>. 

MODEL 59 APPLICATIONS: 

For the determination of the resonant frequency of 
tuned circuits, antennas, transmission lines, by-pass 
condensers, chokes or any resonant circuit. 

For measuring capacitance, inductance, Q, mutual 
inductance. 

For preliminary tracking and alignment of receivers. 

As an auxiliary signal generator; modulated or 
unmodulated. 
For antenna tuning and transmitter neutralizing, 
power off. 
For locating parasitic circuits and spurious resonances. 

As a low sensitivity receiver for signal tracing. 

Descriptive Circular on Request 

MEASUREMENTS 
BOONTON 

CORPORATION 
NEW JERSEY 
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This Terminal Won't Pull Off 

411 
or Work Loose... 

... IT'S ONLY ONE FEATURE OF THIS COMPACT 
LOW VOLTAGE MALLORY SWITCH 
The inset at the top of this picture shows how the terminals of 
Mallory 3100 Switches are doubly fastened by a wrap -around 
method which holds them tight and secure against damage and at 
the same time provides them with a smoother contact surface. 

What the picture cannot show is that the stator is made of 
low -loss XXX Phenolic especially selected for good insulation 
properties at high humidities ... that a metal web spaced between 
the terminal contacts improves non -shorting construction ... that 
terminals and stator together provide an excellent solder shield. 

Small size, of course, is another distinguishing feature of these 
3100 Switches, of which millions have been sold to manufacturers 
of radios, inter -communication systems and test equipment. The 
larger model, shown above, is 1%" in diameter and has 18 position 
20° indexing, embracing one to six circuits. The smaller model, with 
12 position 30° indexing, embracing one to four circuits, is only 134" 

" l l 1 *q 
Ind,411HJlll!P 11.0 

:r- 

414 

in diameter. 
For more details, send for Mallory 3100 SWITCH Engineering Data Folder. A wide 
range of standard stock types is available through convenient Mallory Distributors. 

MALLORY SWITCHES 

P. R. MALLORY 8. CO. Inc. P. R. CO. Inc. 

(ELECTRONIC, INDUSTRIAL and APPLIANCE) 

P. R. MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA 

ASK FOR 
3100 SPECIFICATION SHEETS 

Printed on tracing paper to per- 
mit blueprinting, these sectional 
drawings indicate standard and 
optional dimensions-make it 
easy for you to order production 

samples built to your exact 
requirements. 
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CROSS 

4 LEGALISTIC ... On this page two months ago we 

had occasion to question the virtue of a television sys- 
r tern used to monitor water level in the boilers of a 
v power -generating station, on the score that such a com- 

plicated electronic system was hardly called for in the 
circumstances. It now appears that television is used 

i to meet a legal requirement, a safety regulation stating 
that the water level must be under the direct visual 
observation of a responsible individual at all times. 

., Further, we are told, the oldtime glass -tube water - 
level indicator is still the most reliable device now 
available, and simple telemetering devices have proved 
hard to invent. This being the case, the use of televi- 

r sion would appear to be a practical telemetering means. 
1. But we still wonder whether even a simple television 
4 system (the system in question uses only 19 tubes) 
t is foolproof enough to satisfy the spirit of a safety 

regulation requiring direct visual observation at all 
n times. If the safety authorities and the insurance 
n companies are satisfied, so, obviously, are we. We want 
3J television, and every other electronic system, to find 
s the widest possible use in industry, whenever and 

wherever it can do a better job. 

44 TAXI ... Dispatching taxicabs by radio is a new 
'land lively art, not without sinister aspects. A divorce 
(*proceeding has been instituted based on a conversation 
.overheard on a cab loudspeaker. An attempt to under- 

( mine the morals of an installing engineer in Washing- 
ton has been made by a cab driver who offered a 25 - 
dollar bribe for the privilege of having his cab equipped 
one week ahead of schedule. Assuming the cab driver 
new his odds, it would appear that the installation 

would be worth to him, more than $1,250 a year. 
Another rather alarming aspect is the economic ef- 

fect of the frequency shortage. In days past, entre - 

TALK 

preneurs have been prevented from going into business 
by the lack of frequencies (though not lately in the a -m 
broadcasting business). But, since the two taxicab 
frequencies can accommodate only two cab companies 
unless they pool facilities, there is a possibility that 
cab companies beyond the second in each interference 
area will be forced out of business. 

Speaking of mobile communication, we heard the 
other day the story of the Bell Labs engineer whose 
car is fitted for the new automobile -telephone service, 
connecting to the Bell system exchanges. Approaching 
a friend's house in Summit, N. J. on a foggy night he 
became lost, called the friend on the mobile phone and 
was "talked in" to a safe curbside landing by the most 
direct route. The fact that the 150 -me circuit extended 
from Summit to New York City, or 50 miles round trip, 
did not prevent this felicitous use of aviation's talk - 
down technique. 

PAID . . . All signs point to rapid adoption of 
radar in transoceanic marine passenger service, less 
than a year after civilian radar was first offered. The 
most compelling instance of its efficacy is the recent 
crossing of the Queen Elizabeth, during which she pro- 
ceeded by radar at full speed for 720 miles through 
dense fog, saving twice the cost of the radar unit in 
a single day. In passenger service, even in small ves- 
sels carrying lower fixed costs, the economics of the 
situation will force general acceptance, it is hoped, 
before a preventable collision occurs and forces it 
through legislation. In cargo service there is still much 
reluctance to take on radar, particularly if an extra 
man must be hired to operate and maintain the equip- 
ment. But if radar sufficiently precise to permit dock- 
ing in fog is forthcoming, even in freight service the 
savings will quickly outdistance the cost. 



IE Highlights 
Over 12.000 technicians attend highly successful 1947 National 

Convention. Institute awards three memorial prizes, 25 fellow- 

ships. Manv new products shown in 185 well -manned exhibits. 

Estimated 8.000 overflow four meeting halls to hear unprece- 

dented and in some respects unwieldy total of 121 technical papers 

Presentation at the banquet, all of which was televised, of the Morris Liebmann 
Memorial Prizes for 1946 and 1947. Left to right: IRE president W. R. G. Baker, 

Albert Rose, and John R. Pierce 

OVER 12,000 technicians attended 
the 1947 National Convention 

of the Institute of Radio Engineers 
in New York, almost double the 
number expected and by far the 
heaviest turnout ever seen at a 

meeting of this kind. Some 300 paid 
$10 for membership and thereby 
gained admittance to the Hotel 
Commodore and the 185 exhibits at 
Grand Central Palace denied the 
general public, about 3,000 non- 

members planked down $3 for 
tickets entitling them to temporary 
privileges of members, and it is es- 
timated that at least 8,000 sat in on 
one or more of the 121 papers pre- 
sented at 24 technical sessions dur- 
ing their four -day run. 

Speeches, Awards, Fellowships 

Significant among statements 
made during general session, presi- 
dent's luncheon, and banquet, were 
three by IRE president W. R. G. 
Baker, who said that the industry 
can advance no faster than its engi- 
neers, that the Institute's member- 
ship has now reached the unprece- 
dented total of 20,000, and that 
these men can look forward to the 
future with confidence. Retiring 
president F. B. Llewellyn further 
emphasized expansion in the field by 
intimating that it would be neces- 
sary to study ways and means of 
avoiding a technical paper log -jam 
at the next National Convention. 
FCC chairman Charles R. Denny 
said that we are on the threshold of 
an immense expansion in the use of 
radio in our everyday lives, that 
new services would be moved from 
experimental to commercial fre- 
quencies as soon as possible, that 
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Typical crowd and a few of the many elaborate exhibits on the main floor of Grand Central Palace, viewed from the balcony, 
where booths were similarly set up to handle attendance without undue jamming 

allocations equitable to both com- 
munications and electronic heating 
would represent a major headache 
for the next decade, that the high - 
frequency spectrum between 4 and 
25 megacycles is a potential bottle- 
neck to the expansion of worldwide 
communications, aviation, and ship- 
ping, and that the World Telecom- 
munications Conference beginning 
this month at Atlantic City would 
probably result in an international 
allocation plan satisfactory to all 
nations but not precisely what any- 
one recommends. C. B. Jolliffe of 
RCA, Harry S. Rogers of the Poly- 
technic Institute of Brooklyn, and 
Edward U. Condon of the National 
Bureau of Standards urged engi- 
neers to break out of their shells 
and accept a greater share of lead- 
ership in business and government 
as well as in science. Vice Admiral 
Charles A. Lockwood, Jr. said he 
hoped more of the many electronic 
devices used by the Navy during the 

war would soon be put to work com- 
mercially. 

Morris Liebmann Memorial 
Prizes for 1946 and 1947 were given 

to Albert Rose (RCA) for his con- 
tributions to the art of converting 
optical images to electrical signals, 
and particularly the image orthicon, 

Technicians flocking into one of the four meeting halls in which papers were 
presented concurrently 
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Two views of memory tube in which a multiplicity of images may be stored for later 
release as, for example, in a calculating machine (RCA) 

and to John R. Pierce (Bell Labs.) 
for his development of a traveling - 
wave amplifier tube having both 
high gain and very great band- 
width. 

The Browder J. Thompson Memo- 
rial Prize for 1947 was given to 
C. L. Dolph (Bell Labs.) foi his 
paper "A Current Distribution for 
Broadside Arrays Which Optimizes 
the Relationship Between Beam 
Width and Side -Lobe Level." 

IRE Fellowships were awarded to 
George P. Adair (FCC), Benjamin 
de F. Bayly (Cons.), George L. 
Beers (RCA), Lloyd V. Berkner 
(JRDB), Edward L. Bowles (MIT), 
Robert S. Burnap (RCA), Robert F. 
Field (GR) , Donald G. Fink 
(Electronics), William W. Han- 
sen (Stanford), David R. Hull 
(BuShips), Fred V. Hunt (Har- 
vard) , Karl G. Jansky (Bell Labs.) , 

Ray D. Kell (Princeton), Charles V. 
Litton (Litton Eng.), James W. Mc- 
Rae (Sig. Corps), Ilia E. Mouromt- 
seff (Westinghouse), Daniel Earl 
Noble (Galvin), Pedro J. Noizeux 

(Transradio), Robert M. Page 
(Nay. Res. Lab.) , John A. Pierce 
(Cruft), Frank H. R. Pounsett 
(Research Enterprises), Conan A. 
Priest (GE), Winfield W. Salisbury 
(Collins), Robert Watson-Watt 

(Brit. Min. of Air.), and Edward 
N. Wendell (Federal). 

Exhibits 

The big first floor and the second - 
floor balcony of the Palace housed 
the well -decorated and well -manned 
exhibits of 158 manufacturers. An 
additional 27 booths were occupied 
by the military and other govern- 
ment services, publishers (includ- 
ing ourselves), and representatives. 
Exhibitors were, in the main, sat- 
isfied with attendance and, partic- 
ularly, with its quality. A few com- 
panies that would ordinarily be ex- 
pected to have booths were, as pre- 
dicted in March (Business Briefs, 
p 74) missing. Reasons for their 
absence include the relatively high 
booth cost and rental of large and 
prominent areas to financially well- 
heeled firms, a few suggesting that 
the number -in -the -hat method of 
assigning space might prove desir- 
able for future shows. The industry 
was well represented. 

Checkup of the booths to deter- 
mine what manufacturers were fea- 
turing in their displays disclosed 
that 30 percent placed the spotlight 
upon communications equipment of 
one kind or another, along with 
components and accessories for such 
equipment. Some 20 percent head- 
lined laboratory or production 
measurement apparatus, indicating 
increased activity in the design and 
promotion of test instruments for 
the electronic and other fields. Corn - 

Airborne magnetometer used during the war to detect the presence of submarines beneath the surface of the sea, and now of wide interest to geologists (AIL) 
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ponent parts suitable for general 
electrical as well as radio applica- 
tions were featured by 19 percent. 
Raw materials were the stock in 
trade shown by 11 percent. Tubes 
were up front in 8 percent of the 
exhibits. Industrial electronic 
equipment displays were in the 
spotlight in 6 percent. Allied 
equipment neither electronic nor 
electrical but required in the pro- 
duction of most products in our 
field occupied the center of the stage 
in 6 percent of the booths. 

Highlights 

Technical trends and develop- 
ments of major interest, judging 
from conversations with engineers 
around the exhibits, ragchews with 
people before and after meetings, 
and committee scuttlebutt, appeared 
to be the following : 

Q Commercial investigation `of the 
possibility of reflecting microwave 
radio signals from the moon, along 
the lines indicated by Signal Corps 
experiments announced during last 
year's IRE show with such dynamic 
effect, with the hope that long-dis- 
tance communication can be made 
possible and overcrowding at lower 
frequencies reduced. 

C Introduction of so-called memory 
tubes capable of accepting a multi- 
plicity of mathematical or other 
data, storing the information in- 
definitely, and returning any part 
or all .of it to the user on demand. 

Six -section 

L.tist's sketch showing a method by which microwave radio signals could be used 
for long-distance communications by reflecting them from the moon (Federal) 

II An imminently closer relationship 
between physicists and electronic 
engineers, on the one hand because 
physicists need the help of engi- 
neers particularly in the field of in- 
strumentation, and on the -other be- 
cause nuclear physics especially may 

cavity, used for the linear acceleration of electrons at microwave 
frequencies in studies of nuclear physics (MIT) 

provide engineers with new tools, 
as for example in thé design of 
tubes. 

C Development of production and 
Testing techniques capable of in- 
creasing the number of television 
receivers available at the end óf the 
line and reducing their ultimate 
cost, and adaptation of wartime cir- 
cuits to the same end. 

C Various schemes for obtaining 
higher power outputs from the final 
amplifiers of f -m transmitters. 

C Modifications in existing pulse 
systems for communication, aimed 
at the ever-present problem of 
transmitting more intelligence in 
less bandwidth. 

Expansion in the field of indus- 
trial electronic heating and, with an 
eye on the distant rather than the 
immediate future, development of 
practical devices of this type for 
the mass market in American 
homes. 

dl Simplification of wartime -devel- 
oped computers and calculators to 
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meet commercial needs at commer- 
cial prices. 
C Refinements in magnetic record- 
ing devices, and particularly those 
lending themselves to broadcast 
station use. 
41 Adaptation of telemetering tech- 
niques, at present advancing at a 
rapid rate due to military interest 
in guided missiles, to industrial 
jobs. 
((Widespread work on electronic in- 
struments and systems for air and 
marine navigation, carrying with 
it the implication that the ultimate 
market in this branch of the field 
may be top drawer. 
41 Growing availability of micro- 
wave components and equipment, 
coupled with slow application of the 
gear despite the certainty that it 
must some day be the workhorse of 
radio. 
Q Design of high -gain vhf and uhf 
antennas, antennas radiating cir- 
cularly polarized signals which re- 
duce multipath reflections and, be- 
cause of a current situation with 
respect to apartment -house televi- 
sion antennas pointed out in April 
(p 88) and elsewhere in this issue, 
design of master receiving systems 
for video signals. 

Technical Sessions 

Technical sessions were well at- 
tended, most of them at least start- 
ing out with seats filled and, in 
some instances, with standees. In- 
troducing an interesting innovation 
to accommodate the crowds, session 
chairmen in several instances re- 
peated meetings later. In a few 
cases attendance dwindled during 
sessions, as listeners discovered 

that they were already familiar 
with the topics under discussion, or 
that details were not to be given. 
Meeting facilities were considerably 
better than at past meetings and 
people attending were for the most 
part tolerant of any confusion that 
did occur, realizing the extreme dif- 
ficulty of handling such an unex- 
pected crowd, the large number of 
papers scheduled and commented 
upon in April (Crosstalk, p 87), and 
complications introduced by the 
necessity for holding concurrent 
meetings at both the Commodore 
and the Palace. 

Highlights of the technical ses- 
sions, covered by ELECTRONICS edi- 
torial staff members (JM, VZ, FR, 
AMcK), were as follows, judging 
by audience reaction: 

Particle Accelerators: Cyclo- 
trons, synchrotrons, synchro-cyclo- 
trons, betatrons, and linear acceler- 
ators were described, with evident 
interest on the part of many in the 
audience hitherto concerned largely 
with communications circuits. For 
each type of particle to be acceler- 
ated and each phenomenon to be in- 
vestigated there is one most suit- 
able kind of machine and size of 
machine. All of them involve elec- 
tronic circuits, either for power 
generation or control. 

Interest was particularly high in 
connection with a description of a 
microwave linear accelerator con- 
sisting of 20 feet of waveguide with 
irises placed at intervals of about 
one foot to decrease the velocity of 
propagation of an electromagnetic 
wave down thé guide. Electrons in- 
jected axially into one end of the 
guide are bunched and accelerated 

Extremely compact cathode-ray tube designed for projection television receivers. Maximum diameter of the tube is just a little over 21'2 inches, but it is capable of projecting a 12 by 16 -inch picture (Philips) 

by a field, arriving at the far end at 
high velocities. The action is re- 
lated to that of the travelling wave 
tube, but in the accelerator the elec- 
tron beam travels slower than the 
wave and thus absorbs energy from 
it. The chief design problem is to 
supply power to the guide, to be 
accomplished by placing properly 
phased magnetrons at intervals 
along it. 

Measuring Equipment: Two 
methods of presenting three-dimen- 
sional cathode-ray tub9 data proved 

Annular -slot antenna designed to improve 
coverage from aircraft without introducing 

serious drag (AIL) 

generally intriguing. One provides 
perspective in a single tube by em- 
ploying keystoning circuits to dis- 
tort the image and so fool the eye 
very much as an artist would do it. 
The other employs two cathode-ray 
tubes viewed through Polaroid 
glasses. 

Radar and Communications: Of 
greatest interest was a description 
of a recently declassified radio re- 
lay set employing "lighthouse" tri- 
odes operating on 2,300 me to es- 
tablish communications over a line - 
of -sight 5 -mile path, running 20 
watts input and utilizing a new 
pulse -code or pulse -count method of 
modulation particularly adaptable 
to teletypewriter service. 

F -M Reception: Discussion re- 
volved largely around the operating 
characteristics of more or less well- 
known detectors, and methods of 
checking their performance. Several 
papers scheduled to be given at this 
session were not given. 

Aids to Navigation: Audience 
familiarity with d -f equipment, 
radar, loran, and responder systems 
described caused the spotlight to be 
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centered on a relatively new method 
of reducing precipitation static in 
aircraft installations. A number of 
sharp points, mounted within slot- 
ted cylinders through which slip- 
stream air passes, are installed in 
the trailing edges of a wing. Motion 
of air carries away ions resulting 
from corona discharges at the 
points. 

Nucleonics Instrumentation: The 
need, among physicists, for im- 
proved and new electronic instru- 
ments was stressed in several 
papers. Particularly needed are 
counting circuits of high resolving 
power and Geiger -Muller tubes of 
standardized design. A vibrating - 
reed electrometer in experimental 
use was described. 

Microwave Components: Broad 
band i -f amplifiers with center fre- 
quencies above 100 mc, using four 
6AK5 tubes, have been built for 
bandwidths of more than 2 mc, it 
was disclosed. Among means of ob- 
taining wide passbands at these fre- 
quencies is inverse feedback. 

Television (2 separate sessions) : 

Broadcast station engineers seemed 
especially interested in the so-called 
"synchrolite" film projector system 
which reduces synchronizing dif- 
ficulties. The receiver boys listened 
closely to discussions of the rela- 
tive merits of various tubes and 
circuits utilized in receiver front 
ends, and particularly the sugges- 
tion that push-pull triodes might be 
efficiently used in r -f, oscillator, and 
mixer. Both sessions were well at- 
tended, and the audience stayed 
right to the end. 

Computers: The Selectron, a so- 
called memory tube, comprises a 
source of electrons, a mica target 
coated with fluorescent material vis- 
ible to an external phototube, and 
means for exposing selected por- 
tions of the target to the electrons. 

A system of crosswires consti- 
tutes the grid; if two adjacent 
wires are negative or if one is nega- 
tive and the other positive they stop 
electrons, while if both wires are 
positive electrons flow through that 
window area of the tube and reach 
the target. By paralleling various 

Two versions of a 2 -meter transmitter, complete except for microphone and batteries, 
utilizing printed circuits. In one case wiring and components are placed right on 
the inch -long tube envelope, while in the other they are printed on a ceramic 

sleeve (NBS) 

Three-dimensional cathode-ray tube por- 
trayal of a sinusoidal wave traveling 
down a waveguide, with the lines simulat- 
ing the waveguide formed by an auxiliary 

lantern -slide projector 

combinations of grid wires in either 
direction it is possible with 16 con- 
nections horizontally and 16 ver- 
tically to secure control over a total 
of 4,096 windows through which 
electrons can reach the mica. The 
charges created on various portions 
of the mica remain there for hours. 
To unstore them, one window at a 

time may be opened by appropriate 
switching circuits. 

Power Tubes: Transmitter engi- 
neers were interested to hear that 
magnetrons are now useful in f -m 

and television equipment up to 
4,000 mc, using a technique of con- 

trolling electron beams for chang- 
ing frequency. A pair of 9C24 

water-cooled triodes of ring -seal 
construction has been successfully 
used to give 20 -kw f -m output on 

92.1 mc and they have also worked 
out well in a 5 -kw television trans- 
mitter. 

Circuit Theory: Designers inter- 
ested in the development of multi- 
stage amplifiers capable of faith- 
fully reproducing complex wave - 
shapes were told that phase band- 
width as well as amplitude band- 
width must be considered. 

Electronic Controls: Seemingly 
out of place in his session but 
having considerable popular inter- 
est, a demonstration of a two -meter 
transmitter small enough to fit into 
an average lipstick holder by virtue 
of its use of printed circuits con- 
stituted the session highspot. Ex- 
pansion of the packaged wiring 
idea, not necessarily printed, is 
foreseen. 

An airborne magnetometer ca - 
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pable of detecting field changes of 
1 gamma in the earth's 50,000 - 
gamma field proved generally in- 
teresting, as did a description of a 
variable r -f follower in which me- 
chanical movement of one capacitor 
plate causes enough detuning to 
initiate movement of another plate 
for retuning. 

Air Traffic Control: Many sug- 
gested systems were reviewed, with 
the audience split into about an 
equal number of partisan groups 
but quite aware of the fact that 
until standards are adopted inter- 
nationally little stabilization in this 
branch of the field can be achieved. 
Keen interest was evident. 

Microwave Techniques: F -M 
transmitters operating in the range 
from 88 to 108 me may be tested off 
the air into resonant -cavity type 
dummy loads. Such loads, it seems, 
can now be designed to handle up 
to 50 kw. 

Broadcasting and Recording: In- 
terest appeared to be about equally 
divided between equipment for 
monitoring f -m transmitters and 
refinements in the design of mag- 
netic recording heads. 

Oscillator Circuits: The theory 
of oscillator synchronization was 
explained in terms of variation in 
frequency with changes in load im- 
pedance, suggesting an approach to 
practical circuits for use in linear 
voltmeters, a -m demodulators, f -m 
demodulators, synchronous ampli- 
fiers, and servo systems. 

Basic Research: It quickly be- 
came obvious to the audience that 
many new developments are in the 
offing, indicating a generally high 
level of national scientific health. 
The impact of electronics on other 
scientific fields has been tremen- 
dous. This has been particularly 
true in connection with astronomy 
and meteorology. The importance 
of nonlinear resistors and inductors 
was emphasized, and a need for 
nonlinear capacitors underscored. 

Wave Propagation: Round-the- 
clock records of ionosphere reflec- 
tions, shown in a moving picture, 
illustrated what happens at critical 
frequencies when layers shift. An 
instrument which plots phase fronts 
of waves emerging from antennas 
operating in the centimeter region 
was described. 

Relay and Pulse Systems: Math- 

ematical analysis of the possibility 
of worldwide radio communication 
by reflection of microwave signals 
from the moon appeared to indicate 
the economic feasibility of tele- 
graph, teletype, or speech transmis- 
sion with reasonable power, though 
antenna structures and moon -track- 
ing gear would probably be suf- 
ficiently complicated to preclude 
any but commercial installations. 
During presentation of this paper, 
highest in news value during the 
session, it was pointed out that on 

Magnetron suitable for use in high -power 
f -m and television transmitters (RCA) 

a New York -Paris channel the moon 
could be used as a reflector only 
during an average of seven hours 
or so per day when it was visible 
at both sites. 

There was considerable interest 
in the suggestion, in another paper, 
that severe fading on microwave 
radio relay links could generally be 
greatly reduced by employing two 
receiving antennas spaced as little 
as six feet apart in a diversity 
system. 

Receiver Circuits: Surprisingly 
little that was new was divulged 
during this session. An ultrasonic 
filter using a few postage -stamp - 
size pieces of stainless steel and 
magnetostrictive terminations of 
nickel, adaptable to superheterodyne 
receivers at low cost and giving 
practically perfect flat -top and 
steep -sided i -f response, easily dom- 
inated discussion. 

Vacuum Tubes: Radio -frequency 
induction welding is proving very 

useful in the manufacture of micro- 
wave tubes requiring close toler- 
ances, and is simplifying produc- 
tion line assembly. Using this 
technique to form ring seals and 
joints, a vhf triode providing 100 
watts output up to 1,200 me has 
been developed. 

The need for higher conversion 
transconductance and lower output 
noise in either conventional tubes 
or crystal mixers has led to the 
development of an experimental 
beam -deflection type. Used as a 
mixer in the 500 to 1,000 me range, 
this tube outperforms conventional 
tubes and radiates only about 0.02 
microwatt of r -f. 

Antennas: A discussion of an- 
tennas capable of radiating and re- 
ceiving circularly polarized waves 
brought out the point that the ad- 
verse effects of reflections may be 
minimized in this manner since a 
wave radiated with a right-hand 
twist or characteristic, when re- 
flected ,would have a left-hand twist 
to which a matching receiving an- 
tenna would be relatively unrespon- 
sive. 

A close second in interest at the 
session was a description and dem- 
onstration of gear permitting air- 
craft antenna designs to be scaled 
down, installed on a model aircraft, 
and tested at microwave frequen- 
cies. 

Waveguides: Considered the 
most interesting paper at this ses- 
sion, again judging by audience re- 
action, was a description of a wave - 
guide phase -changer using circu- 
larly polarized waves to provide a 
continuously adjustable change of 
phase in transmitted power with 
negligible loss. 

Publication of Papers 

The large number of papers, 
coupled with their simultaneous 
presentation at four concurrent ses- 
sions at two places, led a number 
of engineers to suggest that it 
might be desirable for the IRE to 
gather them all together in a book. 
No plans for so doing are in evi- 
dence at this writing. However, 
certain of the papers have appeared 
since the meeting in publications 
such as ELECTRONICS, or will appear 
in coming months, and the I.R.E. 
Proceedings will publish gthers. 

-W. MacD. 
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Schedules 

Summary of technical services now available, with significance of code signals and time 

ticks. Four new transmitters, on 20, 25, 30, and 35 mc, have recently been added, and 

accuracy of all carrier frequencies has been boosted to better than one part in 50,000,000 

RADIO STATION WWV, operated 
by Central Radio Propagation 

Laboratory, National Bureau of 
Standards, Washington, D. C., now 
has seven or more transmitters op- 
erating day and night, insuring re- 
liable coverage of the United States 
and extensive coverage of other 
parts of the world and making avail- 
able six services. 

STANDARD RADIO FREQUENCIES.- 
Any desired radio frequency, in- 
cluding microwave frequencies, may 
be accurately measured in terms of 
the available standard radio fre- 
quencies listed in the table. 

STANDARD AUDIO FREQUENCIES.- 
Accuracy of the 440 and 4,000 -cps 
audio frequencies is better than one 
part in 50,000,000. Doppler and 
other transmission effects may 
cause slight fluctuations at times, 
but the average is accurate. 

TIME ANNOUNCEMENTS.-Audio 
tone modulation frequencies are in- 
terrupted precisely on the hour and 
each five minutes thereafter for 
time announcements in Interna- 
tional Morse Code, as indicated in 
the diagram. The time given is the 
moment of interruption of the tone 
modulation. Each interruption lasts 
precisely one minute, affording an 

interval for checking r -f measure- 
ments free from audio. 

STANDARD TIME INTERVALS.- 
Faint time ticks in the background 
during the tone broadcasts and 
one -minute announcement periods 
serve as useful standard time in- 
tervals of one second. The ticks are 
synchronized with tone interrup- 
tion to provide precise longer in- 
tervals of 1, 4, and 5 minutes also. 

STANDARD MUSICAL PITCH.-The 
440 -cps tone is the standard mu- 
sical pitch, A above middle C. 

RADIO PROPAGATION DISTURBANCE 

WARNING NOTICES.-These are 
in code at 20 and 50 minutes past 
each hour, and apply to paths that 
lie in or near the northern auroral 
zone. W signifies warning of radio 
propagation disturbance in progress 
or anticipated within 12 hours on 

North Atlantic transmission paths, 
while N means no warning (normal 
propagation) . Low signal intensi- 
ties, rapid fading, and complete 
blackout are the effects. Shifting to 
lower frequencies may help. The 
warnings do not apply to sudden 
ionospheric disturbances due to 
sunspots, which are unpredictable 
and cause blackouts lasting from a 
few minutes to two hours. 

DAILY BROADCAST SCHEDULE OF WWV 

Carrier 
Frequency 

in mc 
2.5 
5 
5 

10 
15 
20 
25 
30 
35 

Hours 
on the air, 

E.S.T. 
7 p.m. to 9 a.m. 
7 p.m. to 7 a.m. 
7 a.m. to 7 p.m. 

continuously 
continuously 
continuously 
continuously 
continuously 
continuously 

Hours 
on the air, 

24 -hour system 

Power 
output 
in kw 

Audio 
frequency 

in cps 
1900 to 900 1 440 
1900 to 700 10 4.40 

700 to 1900 10 440 and 4,000 
0000 to 2400 10 440 and 4,000 
0000 to 2400 10 440 and 4,000 
0000 to 2400 0.1 440 and 4,000 
0000 to 2100 0.1 440 and 4,000 
0000 to 2400 0.1 440 
0000 to 2400 0.1 440 

Example Of WWV Hourly Trans- 
missions On All Frequencies 

2 z ¢o 
w lr I-ó 
aZ wQ 

AT 0000 AND 
zoo EVERY FIVE MINUTES THEREAFTER, 
F,w TONES ARE INTERRUPTED FOR PRE- 

Jcr CISELY ONE MINUTE TO TRANSMIT 

_iá TIME OF INTERRUPTION (IN MCW 
o CODE, USING 24 -HOUR SYSTEM 
o AND OTHER DATA AS INDICATED 

I - 
u) o BELOW o 

4 PM. ( 1 6 0 0 
(1600) 

4:01 
4:02 -TONES (440cP5 
4:03- OR 

4:04A 
I 

(1605) 

4:10 

-TONES 

(1610) 

4:15 

-TONES 

(1615) 

420 

-TONES 

-I-- 

(1620) 

425 

-TONES 

11625) 

4:30 

-TONES 

(1630) 

4 35 

-TONES 

(1635) 

-TONES 

4: 0 
(1640) 

445 

- TONES 

(1645) 

450 

_TONES 

(1650) 

4:55 

-?- ONES 

(1655) 

FOLLOWED BY 
STATION ANNOUNCEMENT IN 

VOICE 

6 0 5 

: _I - _- 

I 6 I 5 ---- - --_- 
I _6 2 0 ---- --- ----- 

FOLLOWED BY 
W W WW WW -- - -- -- -- . 

OR 
N N N N N N N 

6 2 

6 3 0 

5 

FOLLOWED BY 
STATION ANNOUNCEMENT 

IN VOICE 

1 6 3 5 

6 4 0 -- - N- -«.--- 

- I-- :« : ..: - .- 

-I-_ -:. 5 0 
FOLLOWED BY WW W -- -- -- -- -- -- 

OR 
N N N N N 

---- 
6 5 5 

-TONES 

5P.M. I 7 0 0 
(1700) _.....) FOLLOWED BY STATION ANNOUNCE- 

MENT IN VOICE 

ONE SECOND 
ACCURATE TO 

I".000OOISEC 

IIIIIIII 

TIME TICKS 
THESE S -CYCLE PULSES 
ARE HEARD AS FAINT 
TICKS ON EACH CARRIER. 
FREQUENCY AT INTERVALS 
OF PRECISELY ONE SECOND 
CONTINUOUSLY 24 HOURS 
A DAY. ON THE 59TH SEC- 
OND OF EACH MINUTE 
THE PULSE IS OMITTED. 
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Aircraft Antenna 
Tower for rotating aircraft model through 
360 degrees of any desired plane while in the beam of a microwave antenna (see 

color photo on front cover) 

PRACTICAL aircraft antennas are 
never designed solely from 

theoretical first principles. In the 
frequency ranges where aircraft 
dimensions are comparable with 
radio wavelengths it is extremely 
difficult to predict accurately the 
radiation pattern which a particu- 
lar antenna installation will ex- 
hibit because the entire aircraft is 
actively a part of the antenna sys- 
tem. Only experimental measure- 
ments, therefore, will conclusively 
establish the actual performance of 
a new antenna or the effectiveness 
of a familiar antenna in a new lo- 
cation. 

In the day of slow aircraft with 
antennas draped about the exterior 
of the plane it was feasible, al- 
though terribly expensive, to flight - 
test an antenna and rearrange it 
until satisfactory results were ob- 
tained. The advent of high air- 
speed has required enclosure of an- 
tennas in the general streamlined 
structure of the aircraft. It is, 

ZONE OF ILLUMINATION - 

C -W OSC LLATOR 
500 -IO 300 MC 

577CPS SQUARE 
WAVE MODULATOR 

TRANSMITTER 

ROTATION r 
SIGNAL 
STRENGTH 

POLAR 
RECORDER 

} 

TOWER 
REMOTE 

CONTROL 

SERVO AMPLI- 
FIERS TO DRIVE 

RECORDERS 

RECEIVER 
SELECTIVE 
AMPLIFIER 

MÉCH-' 
GRIVES 

EDGES OF 
BEAM 

MODEL POSITION 
DATA 

RECEIVED 
SIGNAL 

FIG. 1-Block diagram of complete sys- 
tem for measuring aircraft antenna radia- 

tion patterns in miniature 

therefore, imperative that the po- 
sition and size of all antennas be 
established while the aircraft is still 
on the drafting board and, conse- 
quently, before flight tests can pos- 
sibly be made. 

A mockup of the aircraft could 
obviously be used for test purposes, 
but it would have to be suspended 
well above the ground to simulate 
flight conditions, and would be 
clumsy to maneuver. Modern mi- 
crowave techniques, however, make 
it possible to conduct the experi- 
mental measurements in miniature. 

Scale -Model Tests 

By reducing the aircraft, its an- 
tennas, and the wavelength of the 
radio signals in identical ratio all 
the geometrical properties of the 
full-scale system are preserved, 
and it becomes possible to make 
measurements on aircraft models . 

no larger than those used as toys. 
Thus, for example, an aircraft 30 

meters in wingspread with an an- 
tenna 30 cm high working with 
3 -meter (100 -mc) signals can be 
perfectly represented by a model 
1 meter in wingspread with an an- 
tenna 1 cm high if 10 -cm (3,000 - 
mc) radiation is used. 

With available test frequencies 
between 500 mc and 10,300 mc and 
with usable model size between 5 
feet and somewhat above 1 foot, we 
can ordinarily model operating fre- 
quencies from below 5 me to above 
500 mc, using small models at the 
lower frequencies and larger mod- 
els for the higher frequencies. 

Fortunately, an antenna has 
identical directional characteristics 
whether used for receiving or trans- 
mitting. Thus it is necessary to 
measure only one characteristic to 
establish both. It is convenient to 
use the model antenna as the re- 
ceiving antenna in all cases, thereby 
eliminating the necessity of hous- 
ing the transmitter in the model 
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Pattern Plotter 
Technical details of technique in which an aircraft, its antennas, and the signal wavelength 

are reduced in identical ratio and microwave techniques utilized to obtain as many as 40 

complete radiation patterns per hour 

By OTTO H. SCHMITT and WILLIAM P. PEYSER 
Airborne Instruments Laboratory 

Mineola, New York 

plane or feeding a microwave signal 
to it by cable.' The problem thus 
resolves itself into one of provid- 
ing a suitable model aircraft and 
antenna, providing a radio -fre- 
quency field to illuminate it, and 
providing means to rotate the 
model and record automatically the 
received signal as a function of ro- 
tation. 

Complete System 

The general arrangement of the 
complete pattern -measuring sys- 
tem is shown diagrammatically in 
Fig. 1. Continuous -wave transmit- 
ters, square -wave modulated at an 
audio rate, produce any desired ra- 
dio frequency between 500 and 10,- 
300 mc. Two separate oscillators, 

each with its own power supply, are 
employed to cover continuously this 
entire frequency range. They share 
a common modulator, and all pri- 
mary a -c power is drawn from an 
a -c regulator which is followed by 
electronic regulators in all d -c cir- 
cuits to give high stability. Square - 
wave modulation with 50 -percent 
duty cycle at precisely 577 cps is 
provided by the modulator unit. 

A 2C39 oilcan triode in a grid - 
separation coaxial -cavity oscillator 
circuit is used in the transmitter, 
which covers the 500-2,760 mc 
range. Tuning is expedited by 
means of prepared charts specify- 
ing the values of cathode and plate 
line adjustment. Final tuning is, 
of course, done against a wave - 

Microwave transmitter rack (left), audio and synchro control 
rack (right), and antenna pattern recorder used in conjunction 

with model -supporting tower and antenna outside 

meter. This low -frequency trans- 
mitter produces from 50 watts (at 
its lowest frequency) to at least 5 

watts (at its highest frequency), 
and it is usually throttled down to 
prevent excessive field strength at 
the model. 

Overlapping the above range and 
reaching from 2,660 to 10,300 mc, 
the klystron transmitter uses very 
highly regulated power supplies 
for reflector, grid, and accelerator 
voltages. Five reflex- klystrons of 
the 2K series cover the entire band 
and are mounted permanently in in- 
dividual readily - interchangeable 
plug-in units. 

The functioning klystron, a 
blower, an r -f impedance -matching 
transformer, and safety devices are 

Pyramidal horns and parabolic reflectors for covering fre- 
quency range from 500 mc to 10,300 mc to provide required 

wavelengths for scale model antennas 
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mounted in a small remote unit 
which can be located close to the 
transmitting radiator, to which it 
can be connected by a few inches of 
coaxial cable. 

The klystron can be controlled 
from the transmitter once it is 
tuned. An output indicator pro- 
vides an indication both at the re- 
mote klystron and at the operat- 
ing position for use in tuning. In 
addition, a tunable crystal probe 
is provided to permit continuous 
monitoring of the antenna output. 

Radiator Family Used 

In pattern -measuring work a 
beam of radiation of angular width 
just sufficient to illuminate the 
model uniformly, but not wide 
enough to cause much reflection 
from nearby floors or other objects, 
is required. To meet this condition 
a family of five radiators, each cov- 
ering about an octave in frequency, 
has been developed. These, within 
their ranges, give nearly uniform 
angular coverage of 5 to 8 degrees 
in both H and E planes and have lit- 
tle cross -polarization. The two ra- 
diators for the three low -frequency 
ranges (500-1,000, 1,000-1,800, and 
1,750-3,150 mc) are parabolas with 
wide -band exciters. Interchange- 
able exciters permit double use of 
one parabola. 

Two pyramidal horns cover the 
ranges 3,100-5,700 and 5,650-10,300 
mc. The horns are fed by tapered - 
ridge wide -band waveguide exciters 
which maintain about 2:1 standing 
wave ratio to 50 ohms over their 
ranges. Dielectric correctors placed 

at the mouths of the horns improve 
their patterns. 

All of the radiators fit inter- 
changeably into a single mount. 
Provision is made to rotate the ra- 
diators quickly from vertical to 
horizontal polarization. 

Tower and Models 

Airplane models for this system 
are built precisely to scale (in the 
patternmaker's fashion, of light, 
easily worked woods, balsa, sugar 
pine, spruce, and mahogany) and 
are hollowed out to house tuning 
units and to save weight. Models 
are flame -sprayed first with alumi- 
num and then with copper to pro- 
vide a highly conductive, easily sol- 
derable surface without greatly in- 
creasing weight. A skilled model 
maker requires about one working 
week to produce a typical model. 
Once made, a model is usually em- 
ployed in testing a variety of an- 
tennas or one antenna in several 
positions until a satisfactory loca- 
tion is found. Patches on the model 
to cover old antenna test locations 
are readily made with thin sheet 
copper and solder. 

The tower upon which the model 
is mounted for tests is built of dry 
spruce strips with thin mahogany 
bulkheads, braced with tensioned 
lacings of Fiberglas cord. The Fi- 
berglas cord has elastic constants 
comparable with those of piano 
wire so that the resultant tower is 
extremely rigid, though light in 
weight and without metal. Wood 
and lacing are impregnated with a 
plastic. Mechanical power for ro- 
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FIG. 2-Principal plane patterns are shown at (A), conical radiation pattern planes at (B), streamlined blade antenna used in tests at (C). and principal plane patterns 
for streamlined blade antenna at (D, E, and F) 

tation of the model is transferred 
to the tower head by a dielectric 
torque tube; the model is driven by 
means of spiral bevel dielectric 
gears supported in dielectric ball 
bearings. A draw -in collet arrange- 
ment permits quick and secure at- 
tachment of models. 

The tower is tilted 15 degrees off 
the vertical to permit the model to 
rotate about itself rather than about 
the tower, thus decreasing the 
width of radio beam required. The 
tower provides for three independ- 
ent powered motions of the model. 
The whole tower moves back and 
forth on a trestle and it rotates 
about a vertical axis. In addition, 
the model can be rotated about its 
own mounting axis. 

Bolometer-Type Defector 

Contained in the airplane model 
is the r -f portion of the receiving 
system. It consists of an imped- 
ance -matching unit which may be 
of the single or double stub variety, 
and a bolometer (or a crystal) to 
demodulate the r -f signal. A detach- 
able tuning tool which can reach 
into the interior of the model is 
used to tune the stubs. 

The actual detector usually em- 
ployed in this work is a bolometer 
which may be either a specially de- 
signed Wollaston wire unit or a 
common instrument Littelfuse of 5 
or 10 ma rating. The bolometer is 
kept at a temperature not far below 
burnout by a constant d -c biasing 
current. As modulated r -f reaches 
the fuse its very fine wire heats 
and cools in response to the indi- 
vidual modulation cycles, and con- 
sequently changes in resistance. 
These changes in resistance in a 
current -carrying circuit are equiva- 
lent to an audio -frequency voltage 
input at modulation frequency. 

The audio signal is led by a 
doubly shielded cable to a high -gain 
audio amplifier located in the re- 
ceiver rack. The position of this 
cable in the field of radiation must 
be carefully chosen, especially at 
the lower r -f frequencies, to mini- 
mize the disturbance introduced in 
the field. 

Audio Amplifier 

The audio amplifier has a very 
high gain (154 db) and low input 
noise level. Such characteristics are 
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necessary because the klystrons 
used are low r -f output power de- 
vices, delivering only 0.25 to 1 watt 
to the transmitting radiator. Low 
noise level is achieved by sharp tun- 
ing of the amplifier to 577 cps. 
Amplifier bandwidth is 6 cps, which 
permits reasonably rapid response, 

iyet allows an equivalent background 
audio noise level at the bolometer of 

1 1/40 microvolt or less, only a little 
¡ above resistance noise level. Sur - 
c prisingly enough, this low-level 
i audio -frequency signal can be sent 
À without preamplification over a 
e; conventional doubly -shielded micro - 
k phone cable more than 100 feet long. 

Nolometer resistance varies lin- 
t 

;s? early in response to temperature 
[I change, which in turn is propor- 

tional to power input, not to volt- 
i age. In recording patterns in 

i terms of power this is an advan- 
ÿ tage, for the bolometer amplifier 

yields this information automat- 
a ically. 

To obtain recorder output in 
9 terms of antenna voltage instead of 
a, power, the square root of the re - 
3 ceived signal-instead of the re - 
3 ceived signal itself-must be plot- 
s ted. The high -gain audio amplifier 
ri incorporates a special square -root 
9 section to accomplish extraction of 

this square root through introduc- 
tion of nonlinear feedback. This 
section of the amplifier may be 

v switched in or out at will. 
A single well -regulated power 

pack feeds rectified power to the 
entire high -gain amplifier and the 
bolometer. Despite high gain and 
the presence of sharply tuned band- 
pass circuits the amplifier has no 
tendency to oscillate. This stability 
results mainly from the very low 
power supply impedance (about 5 

ohms) and from good decoupling 
and shielding. Filament heating 
with a -c is used throughout. 

The polar recorder developed for 
use with the system permits auto- 
matic plotting of the audio ampli- 
fier output voltage as radial dis- 
tance against angular position of 
the aircraft model given by synchro 
or selsyn generators in the tower 
base. Two separate high-speed 
servo motor systems position the 
turntable and pen respectively. 
Switching equipment connects the 
turntable servo to any chosen tower 
motion. 

Antenna pattern recorder 

The recording pen is driven by a 
servo motor of exceptionally low 
inertia, writing on polar charts in 
accordance with the signal from the 
high -gain amplifier. A precision 
potentiometer followup system 
equipped with rate circuits for 
highspeed deadbeat operation en- 
sures accurate pen positioning. 

A pinhole showing a light at the 
exact center of the turntable aids 
in centering the polar charts, which 
are specially printed on tracing 
paper to permit easy reproduction. 
A scribed radial line on the turn- 
table surface is lined up with the 
zero axis of the paper and the paper 
is clipped to the steel surface with 
small Alnico rosette magnets. 

Operation of System 

The airplane model, complete with 
scale model antenna and bolometer 
circuit, is mounted on the tower 
head in the uniform radiation field 
produced by the proper radiator. 
The model is rotated and the re- 
ceived signal is recorded on the 
polar recorder, plotting signal 
strength against angular position 
of the model with respect to the 
source of the radio field. 

The angles of elevation and azi- 
muth used in recording antenna 
patterns represent one pair of the 
many possible coordinates by means 
of which the field about an aircraft 
can be described. In these coordi- 
nates the type of patterns shown in 
Fig. 2A are known as principal 
plane patterns, and those shown in 
Fig. 2B are known as conical pat- 
terns. Samples of principal plane 
patterns for the streamlined blade 
antenna of Fig. 2C are shown at 
D, E, and F. 

Conical patterns are taken by al- 
lowing the elevation angle (tower 

Oscillator with plug-in klystron unit 

rotation) to assume successive 
values 5 to 10 degrees apart, each 
time rotating the model airplane 
360 degrees about its mounting 
axis. A typical family of patterns 
will include the three principal 
plane patterns and nineteen conical 
patterns. Since the horizontal 
principal plane is included among 
the conical patterns, however, the 
family total is twenty-one patterns 
for any one antenna at one fre- 
quency and one polarization. 

Once the model is mounted on the 
tower and the transmitting and re- 
ceiving systems have been tuned, 
actual pattern measurements pro- 
ceed rapidly. Forty-two patterns, 
representing complete data for an 
antenna at one frequency and for 
both polarizations, have often been 
secured in one hour. 

The authors wish to acknowledge 
the able assistance of the following 
men, now or formerly with Air- 
borne Instruments Laboratory, in 
the development of this aircraft an- 
tenna radiation pattern measuring 
system : Roger E. Avery, Wesley 
A. Fails, Winfield E. Fromm, R. A. 
Isberg, George W. Smith, and 
Gerard D. Sullivan. 
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CARRIER -TYPE 
Flat frequency response from 1,250 cps down to zero frequency is obtained by making 
various types of gage circuits modulate a conventional RC -coupled amplifier. Applications 

include static and dynamic tests of railway rolling stock, tracks, and bridges 

<11.21111.1Elletn.1.41. 

By HOWARD C. ROBERTS 

IIE MOST DESIRABLE amplifier for 
general research is one which 

can be employed with almost any 
sort of primary element --or with a 
series of interchangeable primary 
elements of different types-and 
which can employ any one of several 
different types of indicating or re- 
cording instruments. Railway engi- 
neering research involves the use of 
electrical gaging devices for meas- 
uring and recording the various 
mechanical magnitudes such as 
strain, movement, pressure, and ac- 
celeration, for dynamic measure- 
ments of strains or movements oc- 
curring in rails or their fastenings, 

Research Staff 
Association of American Railroads 

Chicago, Illinois 

rail joints, bridges, or other s'.r,'c- 
tures associated with the track, for 
measuring strains and accelerations 
in various parts of locomotives and 
pressures in their cylinders, for 
measuring strains, movements, and 
accelerations occurring at critical 
locations in passenger and freight 
cars, and for measuring riding qual- 
ity of the several types of equipment. 
Static measurements of many mag- 
nitudes are also made, with electric 
gages often supplanting the me- 
chanical types. 

It is convenient, whenever pos- 
sible, to convert the unknown mag- 
nitude (of whatever form) into a 

Bank of eight amplifiers, with a common power supply fitting on top of the amplifier cabinet. Heavy steel cases provide the required sturdiness for use on railroad 
tracks or trains 

movement or strain, and thus reduce 
the number of kinds of primary ele- 
ments needed. The most desirable 
arrangement is to have a very few 
kinds of primary elements, and a 
single type of amplifying system for 
all measurements. The amplifying 
system described here represents an 
attempt to arrive at such a system. 

Essential Requirements 

The following requirements were 
considered essential: 

(1) Frequency response continu- 
ous from 0 to 1,250 cps and uniform 
over this range. 

(2) Output current (into a 
16 -ohm instrument) at least as great 
as 60 milliamperes, in either direc- 
tion from an arbitrary zero position. 

(3) Sufficient gain to give full 
output from an input signal of only 
0.3 millivolt. 

(4) Operation with connecting 
cables as long as 400 feet on the 
input end. 

(5) Operable in field conditions, 
with a prime source of power sub- 
ject to variations in voltage and fre- 
quency of plus or minus 10 percent. 

(6) Sufficient ease of operation 
and stability of adjustment so that 
one man can handle as many as 24 
channels of measuring equipment, 
including the recording oscillographs, 
and possessing sufficient resistance 
to outside influences (vibration, tem- 
perature change, etc) that long con- 
tinuous runs can be made without 
need for frequent checking of ad- 
justments. 

In addition, it was considered de- 
sirable that these conditions be ful- 
filled : 

(7) Complete interchangeability 
92 
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AMPLIFIER 
for Electric Gages 

of power supplies, and of the sepa- 
rate amplifier channels. 

(8) Bulk, weight, and mechanical 
design to be such as to permit ease 
in handling, shipping, and installa- 
tion in test cars and buildings. 
Power demand to be low, for field 
operation; the source of power in 
field operation to be a small gas - 
engine generator. All items of equip- 
ment to be operated from 115 -volt, 
60 -cycle current. 

(9) No special electrical compo- 
nents to be used; no electron tubes 
of special characteristics to be re- 
quired. 

(10) A circuit embodying a 
phase -discriminator to be employed 
with carrier -type operation. This 
provides that when the output of an 
a -c bridge circuit is amplified, there 
is no amplifier output until some un- 
balance occurs. The output then 
represents, in both direction and 
magnitude, the direction and mag- 
nitude of the unbalance of the bridge. 
This facility, in addition to con- 
tributing enormously to ease of oper- 
ation, makes the use of an arbitrary 
zero point unnecessary. 

In the development of the final 
design, it was found possible to in - 

Chassis of an individual amplifier 

corporate all the above features. 
Primary design considerations were 
dictated by the first group of re- 
quirements, since there is no prac- 
ticable method by which all these 
can be fulfilled excepting through the 
use of a carrier -type system with a 
low -impedance output circuit. Direct - 
coupled amplifiers have been success- 
fully used in somewhat similar appli- 
cations, but were immediately ruled 
out here by the simultaneous re- 
quirements of high current output 

FIG. 1-Typical input circuits used with carrier -type amplifier 

and low primary power demand. Ex- 
tended -response resistance -capaci- 
tance coupled amplifiers cannot be 
made to have the true zero -frequency 
response required, and in addition 
are increasingly difficult to design 
as the low -frequency response is ex- 
tended. The only choice is the car- 
rier -type system. 

Final Circuit 

The heart of any carrier -type am- 
plifier system is an orthodox ampli- 
fier, usually resistance -capacitance 
coupled. The system finally devel- 
oped employs a simple three -stage 
amplifier of conservative but careful 
design, incorporating two triode 
voltage amplifier stages and a 
pentode output stage. Contrary to 
popular practice, little negative feed- 
back is employed-only about 5 per- 
cent, and this through dressing of 
leads. 

The input circuits were to be de- 
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signed for mechanical measurements, 
hence the most desirable arrange- 
ments was that in which modulation 
of the carrier frequency was accom- 
plished in the primary element itself 
or in its associated bridge circuit. 
Most gaging applications employ 
some type of four -arm a -c bridge 
circuit either as a part of the pickup 
or as a modulating device, in con- 
junction with either wire -type vari- 
able -resistance strain gages or with 
variable -inductance gages of some 
form. 

In all such bridge circuits, the 
magnitude of the signal produced 
varies with the degree of unbalance 

FIG. 2-Directions of current flow 

of the circuit, and the direction of 
unbalance is indicated by the phase 
of the output potential. Therefore, 
each amplifier input circuit has an 
auxiliary pair of bridge arms, with 
adjustable phase angle, to provide 
both resistance and reactance bal- 
ance for an equal -ratio bridge cir- 
cuit to be connected externally. It 
is possible to produce almost a 
90 -degree phase shift in either direc- 
tion with this circuit without ap- 
preciable change in sensitivity, so 
that either inductive primary ele- 
ments or capacitive elements can be 
used if desired-although at a lower 
efficiency than resistive elements. 

The amplifiers, therefore, although 
designed specifically for use with 
resistive primary elements, can be 
employed with any primary element 
so constructed as to provide a signal 
varying in magnitude with the me- 
chanical magnitude, and in phase 
with the mechanical direction. Rep- 
resentative primary elements, shown 
in Fig. 1, include a resistive bridge 

(A), an inductive bridge circuit (B), 
and a mutual -inductance -type pri- 
mary element (C) which has a 
pickup coil spaced between two oppo- 
sitely poled exciting coils so that the 
polarity and magnitude of the poten- 
tial induced in the moving coil are 
affected by its position between the 
fixed exciting coils. 

Demodulating Circuit 

The demodulating circuit employs 
dry -disc contact rectifiers to provide 
currents of the order of 0.1 ampere 
for a low -impedance instrument. 

The simplest demodulator circuit 
for audio -frequency carriers is the 

in bridge -type demodulating circuit 

full -wave rectifier -filter combination, 
which provides an output vary- 
ing in amplitude with the magnitude 
of the signal entering the amplifier. 
To indicate polarity, it is necessary 
to operate always with some unbal- 
ance of the bridge circuit, and with 
some output from the amplifier. 
This system has many advantages 
as regards simplicity of construc- 
tion, but it does not have so great 
a useful range as do some of the 
phase -discriminating circuits, nor 
does it offer the same convenience in 
operation. 

A further advantage of the phase - 
discriminating output circuit is that 
it is possible to incorporate some 
degree of rejection against out -of - 
phase components, and thus reduce 
the zero drift and possible change 
in calibration when there is a 
change in the capacitance of the 
connecting leads. This is of consid- 
erable practical importance in field 
testing. 

The output circuit selected for 

these amplifiers is a modification of 
one of the oldest devices of the type 
-the Walter phase -selective rectifier 
bridge. It differs from the original 
form primarily in that the points 
of connection of signal and of polar- 
izing voltage are interchanged; this 
provides increased efficiency, al- 
though it requires much more polar- 
izing energy and requires too that 
the wave -form of the polarizing cur- 
rent be good. Half -wave rectification 
only is afforded. 

Directions of current flow for the 
two 90 -degree periods during which 
current flows through the indicating 
instrument G are shown in Fig. 2. 
As constructed, the output circuit is 
capable of providing output current 
as high as 75 milliamperes in either 
direction from the balance point 
when it is used with a 16 -ohm galva- 
nometer. A complete amplifier cir- 
cuit is shown in simplified form in 
Fig. 3, along with its output circuit. 

The filter in the galvanometer cir- 
cuit is a simple low-pass type. The 
carrier frequency most often em- 
ployed is 4,000 cps. Since the galva- 
nometers ordinarily used have little 
response above 2,500 cps and are 
not expected to be used above 1,500 
cps, sharp -cutoff filters are not re- 
quired. Tuned filters, often used in 
such apparatus, have the disadvan- 
tage that any stray currents which 
may be picked up in field conditions 
may produce modulation frequencies 
which will not be removed by the 
filters, and which will cause hash 
on the record. 

Each bank of eight amplifiers is 
served by a power deck which pro- 
vides 30 watts of 4,000 -cycle carrier 
for the input bridge circuits, 180 
milliamperes of direct current at 300 
volts for plate and screen grid cir- 
cuits, and 12 amperes of heater cur- 
rent at 6.3 volts, as well as polarizing 
current for the phase -discriminating 
circuit. Only the heater current is 
not electronically regulated. 

Checking Response of System 
No matter how stable an amplify- 

ing system is, when it is used in con- 
junction with magnetic oscillographs 
it is advisable to have some means 
of checking the system response- 
not merely that of the amplifier. In 
field use, where the equipment is 
subjected to severe vibration, mois- 
ture, and extremes of heat and cold, 
one may expect the recording galva- 
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FIG. 3-Simplified schematic of amplifier, showing connections to demodulating circuit. Switching circuits have been omitted 

nometers to experience changes in 

sensitivity. A four -position cali- 
brate -check switch on the amplifier 
panel provides checking facilities as 
well as two modes of amplifier opera- 
tion. One of the four positions is 

for carrier -type operation ; two 
others (shown in Fig. 3) provide 
two known bridge unbalances, and 
the fourth position converts the 
amplifier into an orthodox resist- 
ance -capacitance coupled amplifier. 
For most applications, it has been 
more satisfactory to employ as cali- 
brating standards fixed increments 
of bridge unbalance, rather than 
fixed increments of signal. 

Operation of Equipment 

The power deck contains four 
switches; the first turns on the car- 
rier oscillator (through a time -delay 
switch to avoid voltage surges) and 
its power amplifier ; the second 
switch turns the amplifier heaters 
on ; the third turns on the heater cir- 
cuits of the amplifier plate voltage 
supply; the fourth turns on the plate 
supply itself. A single voltmeter is 
provided; it normally indicates the 
voltage of the carrier supply, but can 
at will be switched over to indicate 
either of the regulated plate voltages. 

Each amplifier has five controls-a 
resistance balance control, a react- 
ance balance control (screwdriver 
adjustment), a fine gain control, a 
coarse gain control, and the checking 
switch previously described. All are 
continuously variable excepting the 
coarse gain control, which is variable 
in 20 -percent steps. The fine gain 
control has a range of 20 percent; 
the total gain at any time thus is 
equal to thé sum of the dial readings. 

In practice, the reactance balance 
does not usually require attention 
after an installation is made (unless 
extremely wide ranges of temper- 
ature are encountered), while the re- 
sistance balance control is altered 
each time the gage impedance 
changes. Ordinarily there will be an 
adjustment of the resistance balance 
control whenever there is a temper- 
ature strain unaccompanied by 
stress. Locking devices are provided 
for the dials. 

Standard Components Used 

In the entire system, there is but 
one electrical component which is not 
a stock item, easily obtainable in nor- 
mal times. That one is the inductor 
in the carrier -frequency filter, and if 
necessary it can be replaced by a 

standard part. This ádherence to 
stock items greatly facilitates repair 

Amplifier bank alongside recording gal- 
vanometer 

and maintenance, although at the 
cost of some efficiency. It is probable 
that a special input transformer 
would improve the performance of 
the amplifiers, especially with regard 
to hum -rejection in 60 -cycle fields; 
this is the weak spot in any high -gain 
system employing transformers. The 
stock transformers now in use show 

no hum pickup except at the very 
highest sensitivities. 

Stability 

During a 19 -day test period the 
amplifying system was subjected to 

temperature changes of more than 40 

degrees F and the cables to changes 
of more than 70 degrees F. For the 
first 15 days the maximum variation 
in sensitivity was only about 1.5 per- 
cent, while the maximum at the end 

of the test was about 2 percent. This 
degree of stability is more than sat- 
isfactory, because in practice the sys- 
tem response is checked frequently 
and any drift is promptly corrected. 

The primary element used in this 
test was a wire -type resistance 
strain -gage bridge, with the ampli- 
fier sensitivity set to provide a gal- 
vanometer deflection of 1 inch for a 
stress of 20,000 pounds per square 
inch in steel-a strain of about 
0.0007 inch per inch. The maximum 
drift of the galvanometer zero point 
during the test was about 0.1 inch, 
corresponding to a strain of about 
0.00007 inch per inch. Considering 
the severity of the test-the steep 
temperature gradients and the fact 
that the measuring gage and the 
compensating gage (both stock 
gages, not hand-picked) were on dif- 
ferent types of steel, this is a very 
good check. 
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FIG. 1--Five-stage channel amplifier of the Intra -Video master system. One such unit is used for each television channel 
locally assigned and for the f -m band 

ON February 1st, 1947, the New 
York real estate management 

firm of Wood, Dolson Company an- 
nounced to tenants in the 100 
apartment buildings under its 
management that television instal- 
lations would be prohibited in these 
buildings until a master antenna 
system had been developed and in- 
stalled. The effect of this an- 
nouncement on the television 
industry was immediate and pro- 
nounced. What had been a dimly - 
recognized problem of low priority 
became overnight the outstanding 
issue of the commercial television 
world. 

The initial reaction was one of 
resentment toward the landlords, 
who were accused of attempting 
to stifle television before it had 
a chance to prove its value. But 
this feeling quickly gave way to 
an appreciation of the apartment 
owner's problems and a desire to 
work out a solution on a coopera- 
tive basis. A committee of the 
Television Broadcasters Associa- 
tion was formed to study the mat- 
ter, under the chairmanship of 
Ernest A. Marx. This committee 
met with the Real Estate Board 
of New York to exchange views 
and to work out the legal and tech- 
nical details of a plan which would 
allow installations to proceed pend- 
ing availability of master antenna 
systems. 

Failing such a plan, it was clear 
that the sale of television receiv- 
ers to the urban public would fall 
far short of the predicted figures, 
particularly if the trend toward 
prohibition of antennas continued. 
The Greater New York Taxpayers 
Association (composed predomin- 
antly of realty interests) urged all 
landlords to withhold permission 
to erect antennas, and similar ad- 

. vice was given in an editorial in 

96 

TELEVISION 
ANTENNAS 

for Apartments 
the February issue of Real Estate 
News. 

A fair idea of the magnitude of 
the problem can be derived from 
official figures' 2 on the distribu- 
tion of population in various types 
of dwellings. In New York in 
1943, for example, the seven mil- 
lion people of the city lived in 
2,218,000 dwelling units (a dwell- 
ing unit is a one -family home or 
an apartment in a multiple -dwell- 
ing house or apartment building) . 

Of these, 649,000 or 29 percent of 
the householders, lived in one and 
two-family houses. The remain- 
ing 71 percent were tenants in 
apartment buildings. In the Bor- 
ough of Manhattan 98 percent of 
the families live in buildings hous- 
ing three or more families. 

It is true, of course, that many 
of the apartment buildings listed 
in these figures are small, and 
might readily accommodate an- 
tenna facilities for those tenants 
desiring them. But of the 142,000 
apartment buildings listed in New 
York in 1943, 22,700 housed 
twenty or more families, and 7,060 

provided elevator service. Twen- 
ty-two percent of the tenants paid 
50 dollars or more monthly rent. 
And, as an index of the use of 
modern electrical devices, 60 per- 
cent of the dwelling units provide 
mechanical refrigerators. 

Although comparable figures are 
not available in all urban centers, 
it is safe to conclude that at least 
half of the families living within 
range of present and proposed 
television stations occupy rented 
apartments and must secure per- 
mission from their landlord before 
installing a television aerial. 

If we assume that, in the long 
run, the television receiver will 
be as essential a feature of the 
home as the electrical refrigerator, 
the market for receivers in New 
York will exceed a million sets, 
and half to three quarters of these 
installations will be subject to 
veto by the landlord. 

The Landlord's Position 
The landlord's objection to un- restricted erection of television 

antennas is based primarily on the 
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FIG. 2-Internal construction of channel 
amplifier shown in Fig. 1. Single -tuned 
staggered circuits are employed to secure 
flat response on each channel, high at- 

tenuation outside 

Ban on individual antenna installations, threatening to cut 

off half of potential audience, forces television industry to 

study economic and technical aspects of service in multiple 
dwellings. Survey by ELECTRONICS' editors describes 

interim plan and equipment to solve problem 

fact that such antennas and their 
supports are heavy and bulky 
enough to do serious damage if 
they fall from the roof to the 
street below. For such an unfor- 
tunate event and for any death, 
injury or damage thereby caused, 
the owner of the property is le- 
gally responsible. In addition to 
this legal liability, the apartment 
owner views with alarm the erec- 
tion of any structure which tends 
to deface or damage his building, 
and he is particularly allergic to 
long runs of unfastened transmis- 
sion line or cable, which may blow 
against the windows of tenants 
otherwise not involved and which 
in any event detract from the ap- 
pearance of the building. He is 
concerned also with various mu- 
nicipal regulations governing the 
erection of structures on buildings 
and the stringing of conductors. 

The complaint most often voiced 
by the landlord is against the ten- 
ant who puts up his own bootleg 
installation, with little or no con- 
cern for safety or official regula- 
tions. The workmanlike jobs done 

by professional installers, employed 
by the set maunfacturer, are more 
often tolerated. In fact, since in- 
stallation concerns have adopted 
the practice of making no installa- 
tion whatever without the land- 
lord's permission, complaints in 
such cases are forestalled in ad- 
vance. But even a professional 
installation may blow down in a 
gale, or a tenant taking the 
nocturnal air may trip over a guy 
wire and break a leg. 

Even if the landlord takes a 
cooperative attitude with the first 
tenant who applies for permission, 
he is likely to be involved in a 
political situation when the second 
or third tenant applies. For the 
first installation preempts the best 
position on the roof ; the second 
installation may introduce reflec- 
tions which produce ghosts or loss 
of detail in the first installation. 
This situation adjudicated, the 
third installation may give trouble 
to the first two and so the chess 
game proceeds. The landlord, un- 
derstandably, would prefer not to 
referee such contests. When sat- 

isfactory positions have been 
found for as many antennas as 
the roof will safely admit, the 
problem of the next applicant, and 
all those following, remains. Must 
late -comers be refused on a first - 
come first -served basis? Or can 
they hook on to the antennas al- 
ready erected? These are ques- 
tions which, phrase them as you 
may, spell headache, one which the 
apartment owner and his agent 
would naturally prefer to avoid. 

The solution looked for is, 
clearly, not a blanket prohibition 
of all television installations for 
all time. The realty interests real- 
ize that even a temporary prohibi- 
tion is bad business; and in the 
long run, when competition once 
again rears its head in the realty 
field, television service must be 
available to keep apartments 
rented. What the landlord wants 
are the answers to two questions: 
How can I be protected against 
liability, and how can I serve all 
my tenants on an equal footing? 
The first is a question for the in- 
surance agent and the lawyer ; 

the second for the television en- 
gineer. 

Legal and Technical Aspects 

Legal protection is a fairly 
straightforward matter. The ten- 
ant or the installing company, or 
both acting together, can agree to 
purchase an insurance policy which 
will pay all costs and judgments 
arising from the presence of or 
damage caused by the television 
installation. Such a policy must, 
of course, be consonant with other 
liability policies held by the land- 
lord, the details of which can be 
worked out by the insuring com- 
pany. The installer must secure 
all necessary municipal permits 
and satisfy the landlord and the 
local building authorities that the 
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installation is safely erected. 
Serving all tenants with equal 

satisfaction is fundamentally a 
technical problem, albeit with eco- 
nomic overtones. The ultimate, 
and most expensive, solution is 
the master antenna system, with 
outlets in every apartment. Such 
systems employ a separate booster 
amplifier such as the one shown 
in Fig. 1 and Fig. 2, with conse- 
quent high signal level on all tele- 
vision channels assigned in the 
locality, the f -m band, and on 
broadcast and shortwave bands as 
well. Such systems (including 
television channels) have existed 
on paper for several years; they 
have appeared in fully engineered 
form only in the early months of 
this year, and production is still 
in the early stages. This solution 
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FIG. 3- - Antenna coupling unit for non - 
amplifier system designed to abstract 
broadcast, shortwave and television sig- 

nals from a single vhf dipole 
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FIG. 4-Pre-war distribution system, em- 
ploying a rejector filter and transformers 
to separate low from high frequencies 

to the problem exists; the only 
serious drawback is cost. Such 
systems will be a part of the plans 
of many new apartments, and they 
will find their way into many of 
the larger existing structures. 

There are, in addition, simpler, 
less expensive systems which will 
serve as interim measures in large 
apartments and permanently in 
smaller buildings. Such systems 
make use of the fact that several 
receivers may operate simul- 
taneously from a single antenna, 
without intervening booster am- 
plifiers, provided all are matched 
to the transmission line and pro- 
vided also that the signal level 
available is high enough to permit 
division of the voltage among the 
several sets and to override any 
reradiation which might be con- 
ducted from one set to the other. 
In the average high -signal location 
within a city, five or six sets may 
be so accommodated. If room is 
found on the roof of the apartment 
for four or five separate antennas, 
20 to 30 receivers might be so 
connected, which should take care 
of the immediate needs of even a 
large apartment building. When 
a new receiver is added to such a 
system, care must be taken to 
avoid adverse reaction on the sets 
already connected, a responsibility 
which must be assumed by the in- 
stalling company. 

Whichever system is installed, 
the costs must ultimately be borne 
by the owner of the television set. 
If the amplifier -type of master 
system is installed, it becomes a 
permanent improvement to the 
property and as such is purchased 
by the landlord as an investment. 
He is reimbursed by any one of 
several methods. One proposal is 
a straight fee for the service, paid 
by the set owner as long as he 
uses the service. This is equiv- 
alent to an increase in rent paid 
only by tenants actually receiving 
the service. In another proposal, 
applicable particularly to apart- 
ment buildings in which all apart- 
ments are connected to the 
system, the cost may be paid by 
a blanket increase in rent levied 
on all tenants, on the basis that 
the service is provided whether 
it is used or not. 

The actual amount of such costs 

is difficult to estimate at present, 
but in the average case it should 
amount to a first cost for equip- 
ment of about 50 dollars per apart- 
ment for an booster amplifier sys- 
tem (based on a 50 -family build- 
ing and $2,500 equipment cost). 
Costs for initial installation of 
wire and cable range from 10 to 
25 dollars per outlet, and the run- 
ning costs, for power and routine 
maintenance, are about one dollar 
per month per outlet. Assuming 
depreciation on a five-year basis, 
the monthly charge would amount 
to from two to three dollars per 
month. These figures are, of 
course, subject to wide variations 
depending on the number of out- 
lets served by the booster equip- 
ment and the type of construction 
adopted in running the cable. The 
monthly charge could easily run 
as high as ten dollars per month 
in a small building serving, 
say, ten families. Eventually, of 
course, the costs may be absorbed 
in the general rent level, as have 
costs associated with mechanical 
refrigerators. 

The non -amplifier type of instal- 
lation has no running costs and 
the initial costs are much less. 
In such systems, in fact, the land- 
lord may have no investment what- 
ever, all costs being borne equit- 
ably by the tenants connected. 
Furthermore, payment of these 
costs may be covered by the in- 
stallation fee customarily charged 
(either as a separate item or as 
part of the selling price of the 
receiver) by the set manufacturer. 
When a receiver is connected to 
an amplifier -type of system, the 
installation charge, or some equit- 
able share of it, may be rebated 
to the customer who can apply it 
against the monthly charges levied 
by the landlord. 

The TBA-REB Interim Plan 

In March, the Television Broad- 
casters Association, through the 
Marx Committee, offered to the 
Real Estate Board of New York 
a plan which would protect the 
landlord and allow installations to 
proceed at once. This plan in- 
volved six main points : 

(1). Appearance` -The number 
of separate antennas to be in- 
stalled on each roof is to be limited 

98 

May, 1947 - ELECTRONICS 



X\\\ 
. 

FIG. 5-Double folded -dipole antenna designed by Amy, 
low and high frequency regions. The upper dipole is 

94 inches long. An anti -resonant circuit prevents third 
lower element on the high frequencies, preserving 

pattern shown in Fig. 6 

so as to protect the appearance 
of the building. Four or five an- 
tennas, widely spaced, would be 
the limit in most cases. (2) Dam- 
age Protection-The TBA will 
draw up installation standards 
which will assure rigid construc- 
tion and protection against dam- 
age to the property or its sur- 
roundings. The landlord would 
be advised to withhold permission 
to erect unless these standards 
were complied with. (3) Building 
Violations-Permits for the instal- 
lation will be obtained from mu- 
nicipal or other authorities having 
jurisdiction. (4) Liability-The 
installing service company will 
provide an insurance certificate to 
indemnify the landlord against 
personal and property damage. 
(5) Tenant Satisfaction - Sepa- 
rate antennas, up to the limit 
mentioned above, will be allowed 
for the first tenants applying, with 
the understanding that each addi- 
tional antenna shall be installed 
only if it causes no interference 
with those already in place. When 
the limit is reached, or interference 
caused, succeeding applicants would 
be required to connect to one of 
the transmission lines already in 
place, assuming the responsibility 

Aceves and King to cover 
28 inches long, the lower 
harmonic operation of the 
the figure -eight reception 

for matching impedances on all 
sets so connected, and subject to 
maintaining satisfactory reception 
in all cases. No antenna or con- 
nection will be removed by any 
tenant at the expiration of his 
lease. (6) Expense-All costs are 
to be borne by the tenant or the 
installing company. 

At the time of going to press, 
this plan was still under discus- 
sion, but it was hoped that it would 
be accepted, in substance, by the 
Real Estate Board and recom- 
mended to all owners and manage- 
ment firms associated with the 
Board. 

Development of Master Systems 

A survey of manufacturers 
shows that four firms either have 
master antenna systems available 
now or plan to offer them in the 
near future; the consulting firm 
of Amy, Aceves and King, the 
Radio Corporation of America, the 
Telicon Corporation, and United 
States Television Corporation. 
The first two firms have for many 
years designed and installed mas- 
ter antennas for standard broad- 
cast and shortwave services, par- 
ticularly in the New York area. 
Amy, Aceves and King has spe- 

cialized in the non -amplifier type 
of system, starting installations in 
New York apartment houses as 
early as 1930. In 1940, Aceves 
described" a non -amplifier system 
suitable for broadcast, shortwave 
and television distribution, shown 
in Fig. 3. The antenna proper 
is a dipole, tuned to the then -exist- 
ing television band (50-80 mc), 
and transformer -coupled to a 100 - 
ohm balanced transmission line. 
The broadcast and shortwave sig- 
nals are derived from the center 
tap of the coupling transformer 
primary, thus effectively placing 
both halves of the vhf dipole in 
parallel The broadcast and short- 
wave signals are imposed on the 
100 -ohm transmission line through 
transformers. At each outlet, the 
low -frequency signals are picked 
off by a transformer and rejector 
filter arrangement shown in Fig. 
4, while the high -frequency sig- 
nals are derived through capacitive 
coupling from a separate trans- 
mission line. The far end of each 
transmission line is matched by 
a 100 -ohm resistance. 

By 1941, systems of this general 
type were installed during the 
construction of over twelve hun- 
dred new buildings, the cost (in- 
cluding conduit for the transmis- 
sion line) being about 25 dollars 
per outlet, of which about half 
was spent for labor. As many 
as 50 to 75 outlets were provided 
in each installation. Similar in- 
stallations were placed in about 
1,000 existing buildings, the cable 
being run down interior courts, 
along fire stairways, etc. The cost 

FIG. 6-Horizontal coverage diagrams of 

antenna shown in Fig. 5, taken at typical 
frequencies in the low and high frequency 

regions of the television band 
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FIG. 8-Customer outlet connection of the 
Intra -Video system 

of adding the system to existing Since the only amplifier systems signals), the design problem seems 
structures was 8 to 10 dollars per thus far offered (RCA and Telicon) so formidable as to be practically 
outlet. Amy reports that, despite both operate on this general out of the question. The prefer - 
present protestations to the con- scheme, the design may be as- able arrangement, from the stand- 
trary, owners of Park Avenue sumed to have general acceptance points of size, simplicity and 
apartments were quite willing to and is worthy of review. flexibility, is a multiplicity of 
have cables fastened to the outside separate dipole and reflectors, 
walls of their buildings, provided Analysis of Amplifier Requirements each tuned and oriented for opti - the work was done neatly and the Amplifier design turns on four mum reception from a particular 
color of the cable covering was main questions : (1) Whether to station. Since the maximum 
chosen to match the wall. use a single antenna or one for number of channels assigned in The chief exponent of the am- each station, (2) whether to use any one locality is seven, and since plifier type of master system for a single amplifier or one for each several dipoles and reflectors can broadcast and shortwave reception channel, (3) how to avoid inter- be mounted on a single pole, it prior to the war was the Radio action among the several connected would appear quite feasible to Corporation of America. The receivers, and (4) how to pro- erect the necessary number of Antenaplex system in its original portion and adjust the gain in each separate antennas without elabo- form employed a booster ampli- channel to provide adequate (but rate construction or hazard. fier for the broadcast band with not excessive) signal level on all The question of a single booster an individual coupling tube at each channels at each outlet. amplifier as against separate am - outlet. Approximately 100 of these Consider first the antenna. If plifiers for each channel is equally systems had been installed in the a single antenna is used, it must simple to resolve, since there is New York area by 1941, when cover a very wide band of fre- at present no amplifier capable of installations were curtailed by the quencies (44 to 216 mc) and it covering the wide band of 44-216 war. The cost was about 50 dol- must be substantially omnidirec- mc, save possibly the travelling- lars per outlet. Later designs in- tional to permit use in central wave tube which is not adaptable corporated separate booster am- locations among a number of sta- to the vhf range. Moreover, the plifiers for several shortwave bands tions. This implies a low gain wide disparity in signal strengths and for the f -m band. The latest antenna, but this is not a serious to be expected from the various version of the system, enlarged to drawback since the signal level stations requires compensating cover all assigned television chan- in such central locations is gen- differences in gain on the several nels, is described in detail below. erally high, while in outlying channels, which would be difficult The design of a master system low -signal locations some direc- to obtain in a single amplifier. So for television service involves tivity can be employed. The individual amplifiers are indicated, many problems not met in the compelling disadvantage is the despite the large number of tubes broadcast and shortwave services. fact that an omnidirectional an- and the power consumption en - For an analysis of the require- tenna cannot discriminate against tailed. The separate amplifier ments for television service, the ghost images caused by multipath provides many types of flexibility: editors consulted H. E. Kalimann, reflections. If sufficient space it can be matched at input and who designed the Telicon system. were available it might be pos- output to the impedances present, The end point of this analysis is sible, in theory, to construct an and it replaces the energy lost a system employing a separate antenna having individual lobes in impedance matching. It can antenna for each television station pointing toward each of the sta- provide a high level of signal, thus within range, and a separate tions, but when it is considered permitting a high degree of pad - booster amplifier on each channel, that such lobes must exist only ding at each outlet to overcome the output of the amplifiers being at the particular frequency of each interaction between sets, and to combined and fed to one or more station (to avoid picking up in- overcome any local pickup of sig- cables which feed the outlets. terference from strong adjacent nal at or near the antenna termin- 
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als of the set, which would tend 
to produce ghosts or loss of detail. 
Finally, and most important, the 
separate amplifier can incorporate 
any desired degree of selectivity 
against strong signals on adjacent 
channels. In extreme cases as 
many as seven stages of stagger - 
tuned amplification may be re- 
quired to provide a fiat response 
over the 6 -mc desired channel, 
with adequate selectivity against 
adjacent signals separated 6 to 12 

me from the desired station. 
The third question, control of 

interaction between connected re- 
ceivers, is answered by an atten- 
uating pad at each outlet which 
provides adequate isolation, so 
that even a shortcircuit at the re- 
ceiver input cannot affect the rest 
of the system. This attenuation 
also reduces local oscillator re - 
radiation to negligible proportions. 
As previously mentioned, a high 
level of signal on the distribution 
cable is required to overcome the 
padder loss, but this is provided 
by the booster amplifier. The 
padder is readily constructed to 
match any of the several receiver 
input impedances likely to be en- 
countered (300 -ohm balanced and 
75 -ohm unbalanced are the most 
widely employed). 

The answer to the fourth ques- 
tion, the gain required in each 

channel amplifier, depends on the 
minimum input signal at the an- 
tenna, the desired signal level at 
the receiver terminals and the 
losses intermediate to these points. 
Kallman argues that a signal at 
the antenna as low as 25 microvolts 
should be provided for, and that a 
signal level at the receiver of about 
one millivolt is sufficient to pro- 
duce a high quality picture, and 
will overcome any local pickup 
usually encountered at the set. To 
this 40 -to -1 voltage gain require- 
ment must be added a 2.5 -to -1 
voltage loss in the padder at each 
outlet, and an additional 3 -to -1 

loss in the amplifier stage which 
couples to the common distribu- 
tion cable. The total gain thus re- 
qired is 40 x 25 x 3 = 3000 times 
in voltage, or 70 db. Cable losses 
amount to about 4 db per 100 feet 
at 100 me in the RG/58-U 53.5 ohm 
cable commonly used for distribu- 
tion. Assuming 100 -foot cable 
risers, the maximum voltage gain 
required is of the order of 75 db. 
This high value is necessary, of 
course, only for very weak sig- 
nals in the 25 -microvolt category. 
If a 25 -millivolt signal is present, 
for example, the gain of the am- 
plifier for that particular station 
is reduced by 60 db. On very 
strong signals (100 millivolts and 
above) attenuation must be intro - 
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FIG. 9-Antennaplex distribution diagram for 64 outlets, providing broadcast, 
shortwave, television and f -m signals over a single cable with transformers to 

multiple branch points. This system can be extended to 256 outlets without 
additional amplifier equipment 

duced to avoid excessive signal 
strength and possible cross modu- 
lation. The gain for each chan- 
nel must be adjusted at each in- 
stallation. 

Unfortunately even if strong 
signals are available on all chan- 
nels, it is not possible to dispense 
with the amplifier stages since 
selectivity demands a number of 
separate tuned circuits. A mini- 
mum of 30 db selectivity against 
the next occupied channel (6 me 
removed from the edge of the 
desired channel) is considered es- 
sential, and this can be obtained, 
with adequately uniform response 
across the desired channel, only 
with four or more stages. These fig- 

ures are subject to some variation, 
depending on the required excellence 
of reception assumed in the design, 
but they illustrate the general 
trend. 

Typical Master Systems 

The attributes of master sys- 
tems are best illustrated by typical 
designs now available or on the 
drawing boards. Two non -ampli- 
fier systems are in evidence, de- 
signed by Amy, Aceves and King 
and by RCA. They are similar in 
that both involve resistive net- 
works at each outlet, matching a 
300 -ohm balanced transmission line 
from a single broadband antenna 
and providing a maximum of six 
outlets per system. The RCA sys- 
tem, intended primarily for dealer 
demonstrations, has a fixed num- 
ber of six outlets, all of which are 
installed even if fewer outlets are 
required. The Amy, Aceves and 
King system has adjustable re- 
sistor pads which are proportioned 
according to the number of out- 
lets required. The latter system 
also incorporates within the out- 
let box an automatic spring -loaded 
switch which inserts a matching 
resistance when the outlet plug 
is removed, thus assuring that the 
remainder of the system is not 
disturbed. The antenna in non - 
amplifier systems must cover two 
widely separated bands (44 to 88 

me and 174 to 216 mc) . The 
antenna most used is the folded 
dipole. A typical example, con- 
structed in two separate sections 
to cover the two regions, is shown 
in Fig. 5. Figure 6 shows typical 
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coverage diagrams of this an- 
tenna. 

The Telicon Intra -Video system 
employs separate folded dipoles, 
with reflectors where necessary, 
on each locally assigned television 
channel and the f -m band (88-108 
mc) . Each dipole feeds a separate 
booster amplifier, employing 6AK5 
high -gm pentodes with stagger - 
tuned single -circuit coupling be- 
tween stages. Depending on local 
selectivity requirements, each am- 
plifier has from five to seven stages, 
with a maximum voltage gain of 
approximately 75 db. The gain 
is adjustable by means of an 
adjustable fixed bias from substan- 
tially zero to 75 db. During in- 
stallation, the gain is adjusted 
until the voltage at the output 
stage is of the order of 25 to 50 
millivolts. 

The outputs of the several 
booster amplifiers are combined 
in the network shown in Fig. 7, 
which resembles a low-pass filter. 
This filter is designed for a charac- 
teristic impedance of 53.5 ohms, 
to match the RG -58/U distribu- 
tion cable and with a cut-off fre- 
quency well above 300 mc. This 
arrangement preserves the ampli- 
tude and phase characteristic over 
each of the desired channels, but 
the low value of load impedance 
on each stage limits the final stage 
gain to less than unity. A single 
53.5 ohm distribution cable is 
fastened to one end of the coupling 
network. If more than one dis- 
tribution cable is required, they 
are connected one to each end or, 
perhaps, two each in parallel, and 
the surge impedance of the net- 
work made proportionately lower 
to match their combined shunt 
impedance. As many as four dis- 
tribution cables may be connected. 

Along each distribution cable 
are connected as many receiver 
outlets as are required. Thirty 
or forty outlets may be accommo- 
dated on each cable, since the power 
abstracted by each is about one 
percent, whereas the cable losses 
are likely to exceed this amount 
if the outlets are spaced 20 feet 
or more. The outlet itself is the 
size of a standard electric outlet 
box and contains the circuit 
elements shown in Fig. 8. The 
padding resistor for isolation is 

a 2000 -ohm unit connected to the 
Electronics 9444 Galley Four 
center conductor of the distribution 
cable. The outlet connection it- 
self is a receptacle for a three - 
prong plug, connected as shown in 
the diagram. Terminals a and b, 
with c unconnected, provide a 300 - 
ohm balanced termination, whereas 
terminals a and c, with a -b shorted, 
provided a 75 -ohm unbalanced 
termination, against ground. This 
combination of resistors atten- 
uates the 25 to 50 millivolt signal 
existing on the distribution cable 
to 1 or 2 millivolts at the outlet 
termination. Any change of im- 
pedance at the outlet terminals, 
caused by switching the receiver 
tuned circuits, or even a shortcir- 
cuit, has but negligible effect on 
the power abstracted from the 
distribution cable. Hence im- 
pedance interaction and reflections 
between sets are not problems. 

The booster amplifiers are lo- 
cated in a box near the roof of the 
building and are constructed for 
plug-in attachment, so they can 
be replaced as a unit by unskilled 
persons in event of failure. All 
amplifiers are fed by a regulated 
power supply, the power consumed 
by a four -channel installation being 
of the 'order of 120 watts. 

The RCA Antenaplex system is 
similar in principle, employing 
separate antennas and amplifiers 
for all locally assigned television 
channels, the f -m band, and for 
broadcast and shortwave as well. 
Ordinary dipoles and reflectors 
are recommended for the lower fre- 
quency television channels (44-88 
mc), while folded dipoles and re- 
flectors are used for the upper fre- 
quency channels (174-216 mc). The 
antennas are connected through 
300 -ohm polyethylene twisted trans- 
mission line to the channel ampli- 
fiers. These employ 6J6 double 
triodes, two stages (four triodes) 
for the lower channels, three 
stages for the upper, and four 
stages for the f -m band (88-108 
me). The nominal voltage out- 
put of these amplifiers is one 
volt. A single 5U4 rectifier serves 
as the power supply, and a resistor 
network delivers the required plate 
voltage regardless of the number 
of amplifier units connected. 

Doublet antennas are provided 

for the broadcast and shortwave 
spectrum, providing continuous. 
coverage from 530 kc to 18.1 mc. 
A standard amplifier (type MI - 
5011) amplifies and combines 'the 
broadcast and shortwave signals. 
The amplifier output is in turn 
combined with the outputs of 
the television channel amplifiers 
through a crossover transformer, 
the secondary of which is matched 
to RG -58/U 53.5 -ohm coaxial dis- 
tribution cable. This cable leads, 
as shown in Fig. 9, to a group of 
distribution transformers, which 
branch out to as many outlets as 
required. A single system can 
feed as many as 256 outlets in this 
manner, and if two sets of ampli- 
fiers are employed, as many as 512: 
outlets may be accommodated. 
The nominal voltage at each outlet 
it 3 millivolts. The distribution 
transformer provides the necessary 
isolation at each junction and out- 
let. Figure 9 shows a typical ar- 
rangement for sixty-four outlets, 
which may be readily extended to 
256 outlets. The customer outlet 
contains two fittings, a coaxial plug 
for television and f -m, and a three - 
pin jack for broadcast and short- 
wave. A receiver matching trans- 
former is provided to convert the 
unbalanced outlet termination to a 
balanced form, either for 300 ohms 
or 50-75 ohms. Ih a 256 -outlet 
system the signal passes through 
four distribution transformers and 
perhaps 500 feet of RG -58/U 
cable, the total attenuation of 
which is low enough to provide a 
1 to 3 millivolt signal from the 
1 volt nominal output of the booster 
amplifiers. 

In new buildings, 1/2 -inch or 3/ - 
inch conduit is recommended to 
contain the distribution cables. 
Information is now available to 
architects and engineers planning 
new structures so that such con- 
duit can be installed during 
construction, even though the in- 
stallation of the master antenna 
system itself is contemplated at 
a later date.-D. G. F. 
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Mathematical analysis of the f ac- 

tors governing frequency stability 
of uhf oscillators during load im- 
pedance changes, and method of 
reducing frequency variations in a 

1,000 -mc oscillator by means of a 

series capacitor in anode circuit 

Improving 
Stability of 

UHF OSCILLATORS 

Complete 
method of 

1,000 -mc oscillator employing series -capacitance 
frequency stabilization (above), and view of 

unit and 2C39 lighthouse tube used in it 
cavity 

CERTAIN APPLICATIONS for mi- 
crowave oscillators require 

that they maintain frequency 
within specified limits under vari- 
ous conditions. Such conditions in- 
volve, among others, changes in 
the oscillator tube interelectrode 
capacitance and changes in the load 
impedance. 

The latter condition is of partic- 
ular interest in applications where 
it is necessary to tune a microwave 
oscillator by using a dummy load, 
such as before installing the oscil- 
lator in an airplane. Besides the in- 
itial difference in impedance which 
may occur between the dummy load 
and the antenna system to which 
the oscillator is finally connected, 
a further change in load impedance 
may occur as a result of antenna ic- 
ing under extreme conditions. 

For these reasons it is desirable 
to determine the measurable fac- 
tors which are responsible for the 
frequency stability of uhf oscilla- 
tors. An even more desirable goal 
is the determination of the fre- 

By CARL A. HELBER 
Jack if Heintz Precision Industries 

Bedford, Ohio 
Formerly with Naval Research Laboratory 

quency stability of a particular os- 
cillator in terms of its physical 
dimensions and the electrical char- 
acteristics of the oscillator tube. An 
analysis of these factors has led to 
the development of simple triode 
oscillators having stability char- 
acteristics which can be calculated 
accurately enough for most engi- 
neering purposes. 

Frequency Pulling 

Oscillator frequency variations 
due to variations in load admittance 
are due to the fact that the admit- 
tance as seen by the oscillator tank 
circuit is not a pure conductance, 
but may have a susceptive compon- 
ent. If the susceptive component 
is capacitive, it decreases the os- 
cillator frequency; if inductive, it 
increases the oscillator frequency. 

Usually the oscillator is connected 
to a transmission line of character- 
istic admittance Go through some 
kind of a coupling system. Speci- 
fications usually indicate the maxi- 
mum load mismatch which can be 
expected in terms of the maximum 
standing wave ratio S on the trans- 
mission line. Since the line may be 
of any arbitrary length, it is con- 
ceivable that conditions may ob- 
tain whereby the maximum suscep- 
tive component of the line input 
admittance may be presented to the 
oscillator. 

The maximum susceptive com- 
ponent is a function of the standing 
wave ratio S; from the admittance 
plot in Fig. 1A, this can be seen 
to be 

AB=±0.5 (S -1/S) Go (1) 

The equivalent lumped circuit of 
the oscillator tank circuit is given 
in Fig. 1B, where C is the equiva- 
lent lumped circuit capacitance of 
the oscillator tank circuit. 

Usually the oscillator does not 
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work directly into the transmission 
line, but rather into a coupling 
network which is connected to the 
line. The admittance actually con- 
nected across a tank circuit is gen- 
erally only a small fraction of the 
admittance seen looking directly 
into the line. If we call the trans- 
formed characteristic admittance 
Go', then it can be shown that the 
maximum susceptive component 
presented to the oscillator tank cir- 
cuit will be 

AB'= ±0.5(S- 1/8) Go' (2) 

The oscillator frequency for a 
purely conductive load will be the 
familiar 

f = 1/2r 1lLC (3) 

Squaring this expression, differ- 
entiating with respect to C, and 
simplifying gives 

df 
C = - C (4) 

or differentiating in terms of a 
change in susceptance dB, the re- 
sult is 

df dB 
f 4rfC 

Substituting for dB the value in Eq. 
2 and changing df to Of, we obtain 
a formula which relates the maxi- 
mum frequency shift obtainable by 
load phase variation to the stand- 
ing wave ratio S, the load conduc- 

tance Gó presented to the tank cir- 
cuit for S = 0, and the equivalent 
capacitance C of the oscillator tank. 
Thus 

(S - 1/S) Go' 

f 8irfC 

Now S is usually fixed by the an- 
tenna designer and Go' is a function 
(for maximum power output) of the 
oscillator tube characteristics. 
Hence C is the only one of these 
factors which depends upon the 
physical dimensions of the oscil- 
lator. 

In a simple lumped -element cir- 
cuit, C consists entirely of the tube 
plate -grid capacitance in parallel 
with any capacitance provided by 
the feedback circuit and any ca- 
pacitance which might have been 
added for tuning purposes. 

For practical purposes Go' in 
high -voltage pulsed oscillators may 
he replaced by 2P/Ebb2, where P is 
the power delivered to the load and 
Ebb is the peak pulse voltage applied 
to the anode of the tube. This sub- 
stitution is justified if the peak 
plate -grid voltage swing is nearly 
equal to Ebb. In practically all cases 
encountered, this assumption ap- 
peared to be very nearly correct 
when the oscillator was delivering 
maximum power to the load. To a 
good approximation then 
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FIG. 1-(A) Locus of all possible admittances looking into transmission line; (B) sim- plified equivalent lumped circuit of Colpitts oscillator; (C) equivalent tank circuit of 'coaxial line oscillator, in which resonance occurs when reactance of C is equal to the inductive reactance of the section of closed coaxial transmission line; (D) varia- tion of factor A with electrical length 0 of coaxial line; (E) circuit of series -capacitance 
method of stabilization 
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When the tank circuit is made up 
from a section of transmission line, 
the equivalent capacitance will be 
greater than for the simple lumped 
circuit case because of the distrib- 
uted capacitance of the line. 

Coaxial -Line Tank Circuit 

In the 1,000 -megacycle region, 
coaxial line tank circuits for triode 
oscillators are generally used be- 
cause the radiation loss is lower 
than is obtained from open -wire 
lines; consequently, we shall devote 
our attention entirely to the dis- 
cussion of coaxial line circuits. 

For simplicity let C in Fig. 1C 
represent the entire lumped capaci- 
tance placed across the end of the 
coaxial line of characteristic im- 
pedance Z0. For a condition of res- 
onance,' we find that 

2 cC = Zo tan 
2l 

(6) 

where A = wavelength in centi- 
meters, l = length of tank in centi- 
meters, and c = 3 x 1010 centimet- 
ers per second. 

If we find the value of dA/dC 
for this case, we can then equate 
this value to dA/dC, for the equiva- 
lent lumped circuit case. We will 
then have a means of working with 
the rather complicated equations 
for the coaxial line in terms of con- 
stants applied to a simple lumped 
circuit. This gives a value for C 
which can be used in Eq. 5 to pre- 
dict the behavior of a particular 
oscillator toward load impedance 
variations. 

Differentiating Eq. 6 gives 
dX X 

dc C [1 -1- 0 (tan 0 -1- cot 0)] 

where O = 2tl/X = electrical 
length of the line in radians. The 
value of dA/dCe for the lumped -ele- 
ment case is simply 

dX X 

de,_ 2Ce 

(7) 

(8) 

Equating Eq. 7 and 8 and solving 
for C. gives 

C,= 
2 [1+e (tan B -f - cot 0)] (9) 

Since it is easier to plot a function 
which goes to zero rather than one 
which goes to infinity, let us plot 
the function 
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A =1+9(tano+coto) 

as a function of O as in Fig. 1D. 
Thus 

C,=C/A (10) 

As an example of the application 
of Eq. 10, if we have an oscillator 
for which C = 3µ4 and O = 66 de- 
grees at A = 30 centimeters (Zo = 
24 ohms), we find that C. = 6.111.4 

[ In many applications this is too 
3 small a value to give the required 

stability as determined by Eq. 5 and 
I thus we might try to raise C. by 
i increasing O. Doing this is not al- 

ways feasible, however, because of 
1 the increased difficulty of providing 
I tuning in the closer -spaced lines re- 
p quired in order to satisfy Eq. 6. 

I Increasing C, on the other hand, 
n may cause l to become too small to 
E allow efficient tuning. In order to 

circumvent these difficulties and 
ri still achieve a sufficiently large C 
:f an additional capacitance in- series 
R with the tank circuit has been used. 

2 

Use of Series Capacitance 

We can best analyze this method 
by using the concept of energy stor- 
age in the circuit capacitances. The 
total energy stored in all the ca- 
pacitances in the circuit will be 
found and equated to the energy 
stored in a single lumped capaci- 
tance having the same applied volt- 
age as the tube load impedance. 

The series capacitance circuit is 
shown schematically in Fig. 1E. 
Since the current through C, in a 
high -Q circuit is the same as that 
through C,, the voltage developed 
across C. is 

E, = E, Ct/C8 (11) 

The total voltage across the line 
will be E, + E, or E, (1 + C,/C,). 
We have shown previously that the 
equivalent lumped capacitance of 
a resonant coaxial line circuit is 
given by Eq. 10. In this case C is 
made up of C, and C, in series or 

C- C'C, (12) 
C. + Cs 

The energy stored in the entire tank 
is then 

E,2 (1 + et/C.)2 C, Ct 
A (C, e) 

= Be' et (C, -i- Ce) 

AC, 

Equating this expression to the en- 
ergy stored in a simple lumped ca- 
pacitance C. with voltage E, across 

(13) 
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FIG. 2-Cross-section of 1,000 -mc oscillator assembly using series capacitance method 
of stabilization 

it, we arrive at an expression for 
the equivalent capacitance seen by 
the tube and the load 

C,_C,(C,--C,) (14) 
AC, 

If we use the same impedance 
line and make C, equal to 3µµf 
as in the previous example (Z, = 24 
ohms), with C, = 2.2µ4, O will 
increase to 79 degrees because of 
the fact that C, and C, in series are 
tuning the line. For O = 79 degrees, 
A is found to be 0.24 and thus C. 
will be 29.5µ4 as compared to 
6.1µµf obtained without the use 
of the series capacitance. 

It should be remembered, how- 
ever, that increasing the equivalent 
capacitance of the tank circuit is 
not without undesirable effects. As 
the capacitance increases the tank 
circuit losses also increase, and 
thus a compromise between stabil- 
ity and efficiency must be made. For 
a particular application 25 to 35µµf 
was considered sufficient. An os- 
cillator was built using the values 
for C, and C, given above. The 
measured equivalent capacitance 
was about 25µµf which is in good 
agreement with the theory. This 
same general theory, when applied 
to several other types of oscillators, 
yielded equally good results. 

Practical Oscillator 

The oscillator shown in Fig. 2 is 
an example of one that was built 
on the basis of the foregoing 
theory. A 2C39 triode was used 
with 2,000 -volt, one -microsecond 
pulses applied to the anode through 

the coil and capacitor shunt feed 
illustrated. Under these conditions 
about 1,600 watts peak power was 
obtained at 1,000 megacycles. 

Feedback was obtained in this 
particular design by means of loops 
tied to the cathode and extending 
into the plate -grid cavity. The ca- 
pacitance equivalent to C, consists 
of the short section of open-ended 
coaxial line surrounding the anode 
of the tube. The anode radiator on 
the 2C39 was removed in order that 
the series capacitance could be re- 
duced to about 2µµf. Tuning was 
accomplished by means of a sliding 
metallic bridge which was used to 
vary the length of the coaxial line 
tank circuit. 

The overall efficiency of the oscil- 
lator was about 35 percent at 2,000 
volts. Operation at 300 volts and 
120 milliamperes gave an output of 
about 4 watts or 11 percent effi- 
ciency as an unpulsed oscillator. For 
pulsed operation, peak power out- 
put in watts increases with peak 
pulse voltage in an essentially lin- 
ear manner, with power going from 
about 350 watts to about 2,400 
watts as voltage is increased from 
1,000 volts to 2,500 volts. 

The author wishes to express his 
indebtedness for the assistance and 
encouragement given by Dr. A. J. 
Ruhlig of Naval Research Labora- 
tory during the preparation of this 
paper. 
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Rate -Of -Change 
Varistor-compensated circuit converts nonlin ear voltage variables into linear voltage vari- 
ables. Application in radio altimeters shows rate of climb directly, with short time lag 

By R. W. TREHARNE, J. A. KAMMERER and R. HOFSTADTER 

vARIABLE RESISTANCE properties 
of certain materials such as 

Thyrite can be used to straighten 
many nonlinear voltage character- 
istics. Thus the rate of change of a 
quantity represented by a nonlinear 
function of voltage can be obtained 
by conventional voltage differenti- 
ating circuits. 

As one application of these prin- 
ciples, an electronic vertical velocity 
meter is described which has the ad- 
vantage of having smaller time lags 
than those associated with baro- 
metric rate -of -climb meters. 

Circuit Principles 

When a quantity is represented 
by a linear d -c voltage, a measure 
of the rate of change of the quan- 
tity can be obtained by conventional 
d -c voltage differentiating schemes. 
However, if a quantity is repre- 
sented by a nonlinear d -c voltage, 
the rate of change of the quantity 
cannot be obtained by a simple volt- 
age differentiation process since the 
slope of a nonlinear voltage curve 
is not constant. 

This prohibition perhaps is more 
apparent when expressed symbol- 
ically, for if a quantity, 0, is repre- 
sented by a voltage, V, so that 

0=f(V) 
it is evident that the rate of change 
of O with time is given by 

dO/dt = [cif (V)/dV] [dV/dt] 
and that dV/dt will represent dB/dt 
only if df (V)/dV is a constant. 

In present day radio altimeters, 
for example, altitude is represented 

The Norden Laboratories Corp. 
New Fork, N. F. 

by a nonlinear function of voltage. 
Thus, the vertical velocity indica- 
tions obtained by direct differenti- 
ation with respect to time of the 
altimeter output voltage are not 
proportional to the rate of change 
of altitude of the aircraft. 

The circuit described below was 
developed for use with a radio alti- 
meter111 to give true vertical veloc- 
ity indications by first straighten- 
ing the nonlinear altimeter output 
characteristic and then differenti- 
ating with respect to time in an 
orthodox manner. The basic circuit 
principles, however, have applica- 
tion wherever it is necessary to 
measure the rate of change of a 
function represented by a nonlinear 
voltage. A similar circuit, for ex- 
ample, could be used to measure the 

angular velocity of the brush of a 
nonlinear potentiometer. 

Circuit Details 

The vertical velocity meter cir- 
cuit, shown in Fig. 1, presents a 
novel combination of a varistor 
compensating network and a bal- 
anced double -triode stage. t'.'> 

The nonlinear altimeter output 
voltage across Rl is impressed 
across a network consisting of va- 
ristor X,, a parallel resistor RB and 
a series resistor R2. The most es- 
sential component of this network 
is varistor X1. By virtue of its 
variable resistance characteristics, 
this component controls the current 
flow in the network so that the re- 
sulting voltage across R2 is essen- 
tially proportional to altitude. 
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Meter 

To minimize loading effects upon 
the altimeter voltage source, the 
voltage proportional to altitude is 
first reproduced across cathode re- 
sistor R3 of cathode follower T 
T,. The actual differentiation proc- 
ess is then performed by the resis- 
tor -capacitor network C,R,. 

The usable voltage after differ- 
entiation appears across grid re- 
sistor R,. The polarity of this volt- 
age depends upon the direction of 
the rate of change of altitude 
(climb or dive) and the magnitude 
is a measure of the vertical velocity 
of the aircraft. 

The grid of T:, of the balanced 
double -triode T3f T3 is maintained at 
a constant potential. Thus the volt- 
age across cathode resistor R, is 
simply a zero reference voltage. In- 
cluded is a balancing potentiom- 
eter. When the aircraft rate of 
change of altitude is zero, the volt- 
age across R6 of T2 is equal to the 
voltage across Re of T3 and there 
is no deflection of the meter needle. 
However, when the aircraft changes 
altitude a change of voltage across 
R, of T2 causes the meter needle to 
deflect from its zero center position. 
In this particular application the 
meter was calibrated to read di- 
rectly in feet per minute. 

Minimum Time Lag 

The main advantage of this type 
of vertical velocity indicating de- 
vice over conventional barometric 
rate -of -climb meters is that there 
are no large time lags present. In 
fact, in test flights it was found 
desirable to introduce a small time 
lag into the circuit to dampen the 
meter needle. The capacitor -resis- 
tor networks Cet R3 and C3, R6, each 
with a time constant of 0.2 second, 
were added for this purpose. These 
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components provide good damping 
without appreciably affecting the 
fast response of the circuit. 

The basic problem in the design 
of such a circuit is to select a varis- 
tor-resistor network which most 
nearly compensates for the nonlin- 
ear voltage curve to be straightened. 
In the vertical velocity meter, a 
compensating circuit for a nonlin- 
ear voltage curve of decreasing volt- 
age gradient was required. How- 
ever, by interchanging components 
X, and R2, and by making use of the 
voltage across X,, the basic circuit 
for the compensation of a nonlinear 
voltage curve of increasing voltage 
gradient can be obtained. Since 
the effective characteristic of any 
given varistor can be changed by 
shunting the varistor with a par- 
allel resistance, R6, it is conceivable 
that some combination of varistors 
and resistors can be devised to 
straighten almost any type of non- 
linear voltage gradient, provided 
that the curvature does not change 
too rapidly. 

None of the simple circuits pro- 
posed above can compensate for a 
nonlinear voltage gradient which 
changes sign. Moreover, all 
such voltage -straightening schemes 
reduce circuit sensitivity. In 
the vertical velocity meter appli- 

cation, the input voltage 
dropped from 0.145 
foot (average value) 
volt per foot, but 
sitivity was more than 

sensitivity 
volt per 
to 0.096 

this sen - 
enough to 

give full meter deflections (2,000 
feet per minute) on a 1.0 ma zero - 
center type meter. 

Summary of Results 

Figure 2A to C shows how the 
varistor circúit compensates the al- 
timeter output characteristic. Fig- 
ure 2D summarizes the results ob- 
tained with the vertical velocity 
meter circuit. The case of an air- 
craft in a constant rate of climb or 
dive is considered and a theoretical 
plot (curve a) of the vertical velo- 
city indications which would result 
from the direct differentiation of 
altimeter output voltage is com- 
pared to a plot (curve b) of the 
actual vertical velocity indications 
obtained with this circuit. 

It can be seen that varistor com- 
pensation gives true constant -velo- 
city indications over most of the 
useful range of the altimeter. 
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Emergency Broadcast 
PICKUP TECHNIQUES 
Equipment and methods used in remote broadcasts and news coverage require extreme 
flexibility. Disc and wire recorders, telephone lines, and radio -relay links must all be 

available for use on short notice 

IN THE early morning hours of 
December 12, 1946 a call was re- 

ceived in the Master Control room 
of WOR. As in many cases, the 
call brought news,-this time a 
disaster. A fire had started in an 
ice house on 184th St. in New York 
City and the walls had collapsed on 
a section of a tenement building. 
Immediately the wheels were set in 
motion to dispatch men and equip- 
ment to the scene of the disaster. 
Field equipment is kept in readi- 
ness for just such occasions. For 
this particular field pickup the en- 
gineer assigned placed a wire re- 
corder and a portable field amplifier 
in a taxicab and drove to the scene 
of the fire. 

In the meantime, wire lines to 
feed live programs were ordered 
from the telephone company. Spe- 
cial lines between Master Control 
and the telephone company's 36th 
St. test room are maintained for 
use on occasions when insufficient 
time is available for the installation 
of regular lines. The 36th St. office 
cross connects the remote line to 
one of these special lines when 
needed. 

The engineer arriving at 184th 
St. immediately co-ordinated with 
the special events announcer in 
picking the most advantageous spot 
for describing and recording events 
at the fire. He then set up the re - 

By GEORGE RILEY 
supervisor of Field Engineering 

Radio Station IVOR 
New York, X. F. 

FIG. 1-Remote pickup equipment for scheduled broadcasts includes mixer -amplifier, telephone equipment, a -c and battery power supplies mounted in cabinet with spares 

corder and connected a power line 
from the recorder to the nearest 
available a -c supply which was lo- 
cated in a nearby tavern. The an- 

nouncer had by this time located 
several people who had first wit- 
nessed the disaster. A number of 
on -the -spot interviews were re - 
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WOR Master Control at which all remote lines, radio -relay links, and cue circuits are fed to transmitters and network 

corded on a magnetic wire, the 
reels were sent back to the studio, 
recorded on transcriptions, edited, 
and played back on the air. While 
this activity was going on, a second 
engineer arrived with field ampli- 
fiers. After setting up the equip- 
ment, he assisted the telephone man 
in completing the installation of the 
radio lines. It was necessary to 
connect lines to a termination box 
at the rear of a building across the 
street from the tenement building 
and extend them to an advantageous 
location for a description of the fire. 
After completion of the line instal- 
lation, tests were made to Master 
Control and several programs con- 
cerning the disaster as well as in- 
terviews with eyewitnesses were 
broadcast. The whole operation is 
typical of many broadcasts origi- 
nated by the Special Features Divi- 
sion and handled by the Field En- 
gineering Division. There are 
times when telephone lines are not 
available and then short-wave 
facilities or on -the -spot recordings 
must be used. 

Field Amplifiers 

Field amplifiers in use are of two 
types. One is normally operated 
from an a -c power source but also 
contains an auxiliary battery sup- 
ply to be used in the event of power 

failure. The other type operates 
entirely on batteries. The a -c ampli- 
fier is invariably used at locations 
of regular broadcasts such as hotels, 
night clubs and various scheduled 
pickup points throughout the New 
York area. At these locations the 
amplifier, power supply and all ac- 
cessories are housed in a cabinet, 
shown in Fig. 1, that also serves as 
the operating position for the engi- 
neer. The amplifier is mounted on 
a slide that is pulled forward when 
the cabinet is opened to provide 
an operating shelf. To the right of 
the amplifier is the telephone set 
and ringer ; the telephone box is 
located directly underneath. Below 
the amplifier is storage space for 
cables, headphones, and microphone 
signs. The amplifier case and power 
supply are located beneath. Cable 
connections are made through holes 
in the partitions and at the rear of 
the cabinet. In the lower right sec- 
tion of the cabinet are two drawers, 
one for storing spare tubes and 
microphones. The other is a utility 
drawer and contains cleaning rags, 
instruction book, field operation re- 
port forms and balance sheet. At 
the conclusion of each broadcast the 
engineer places all of the equipment 
in the cabinet and locks the doors. 

The battery operated amplifier is 
normally used for special broad- 

casts or one-time events. These 
amplifiers are made by different 
manufacturers and the battery sup- 
plies have a useful range of from 
ten to thirty hours. The batteries in 
these as well as in the a -c operated 
amplifiers are inspected and tested 
regularly as well as each time they 
are returned from use on a field 
pickup. 

Both types of amplifiers have a 
power gain of approximately 90 db. 
This gain is more than sufficient 
for amplifying the low-level dy- 
namic microphone input to the plus 
8 vu output level that is fed on the 
lines. Low-level mixing is utilized 
with four inputs and a master gain 
on all amplifiers except for several 
compact, dual -input battery ampli- 
fiers. These compact amplifiers 
have an additional feature incorpo- 
rated in the inputs. A switch is 
available to cut in a variable equal- 
izer for attenuation of the low fre- 
quencies when used for voice, espe- 
cially in noisy locations or where 
low -frequency reverberation is 
troublesome. 

Recording Equipment 

Three types of equipment are 
used to record programs in the field. 
A standard portable unit for 33: 
and 78 rpm is employed for sched- 
uled field pickups where the pro - 
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gram material requires several mi- 
crophones and other facilities. The 
recording amplifier has been modi- 
fied to operate with an input level of 
plus 8 vu to accommodate the output 
of any of the field amplifiers. Mixing 
is thus provided for any number of 
microphones necessary for program 
requirements. This equipment is a -c 
operated but an auxiliary d -c to a -c 
inverter is provided where only d -c 
is available and a gasoline engine 
driven generator supplies power 
where no commercial electric power 
is available. 

There are many programs to be 
recorded that require only a single 
microphone and quite frequently 
are called for on very short notice. 
A wire recorder answers the needs 
of this requirement, being compact, 
easily set up and operated. This 
equipment operates on 110 volt a -c 
and records a continuous half-hour 
program. The wire can be reused 
after the modulation has been elec- 

Part of 

tronically erased. A complete set 
of spare tubes and accessories is 
carried with the recorder. Inverters 
are used to provide 110 volts a -c 
from either a 12 -volt battery or 
110 -volt d -c line. The wire recorder 
is returned to the Field Engineer- 
ing room after recording a program 
and there is set up on the bench to 
play back the program that the Re- 
cording Division transcribes for 
playback on the air. The bench in 
the field room is provided with wire 
line terminations, monitor, and 
equalizer. 

Automatic Recorder 

The third type of recorder regu- 
larly employed in the Field Engi- 
neering Division is a 78 -rpm com- 
pact spring -wound battery -powered 
disc recorder developed by the Brit- 
ish Broadcasting Company during 
the war for use by paratroopers be- 
hind enemy lines. This recorder, 
shown in Fig. 2, provides an excel - 

short -wave field equipment for broadcasts from locations 

lent means of transcribing spot in- 
terviews and news from any loca- 
tion. The entire operation of set- 
ting up the equipment and record- 
ing the program can be completed. 
in a few minutes. The finished re- 
cording is returned to the studio 
and may be played on the air on any 
turntable that runs at 78 rpm. The 
recorder turntable is driven by a 
powerful hand -wound spring motor 
controlled by a speed governor sim- 
ilar to the type used on ordinary 
phonographs. The motor drives the 
turntable with sufficient torque for 
cutting the record at a constant 
speed of 78 rpm for three minutes 
which completes one side of the 
standard ten -inch recording blank 
used with the machine. An auto- 
matic release lifts the cutter head, 
stops the motor and turns off the 
amplifier when a predetermined 
length of recording is completed. 
A three stage battery -powered am- 
plifier supplies sufficient audio 

without wire lines 
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power to drive the crystal cutter 
head. An ave circuit limits the out- 
put to prevent overcutting on the 
record. The microphone is a spe- 
cially designed crystal type with a 
clamp handle for clipping it to any 
convenient mounting. The input is 
equalized for a good overall fre- 
quency response from the micro- 
phone through the cutter head. The 
volume is regulated by a two posi- 
tion gain switch, one for close talk- 
ing and the other for distant pickup. 
A neon light is built into the re- 
corder for use as a modulation or 
volume indicator to show when 
audio is actually being applied to 
the cutter mechanism. Spare re- 
cording blanks as well as the micro- 
phone and cord\ are stored in the 
cover of the recorder. A spare parts 
kit contains tubes, batteries, re- 
cording head, stylus and parts. 

Short Wave Facilities 

Programs are frequently origi- 
nated from locations where tele- 
phone wire lines are either not 
available or nonexistent. Relay 
broadcast radio frequencies are as- 
signed by the FCC for broadcast 
station use in linking the field 
pickup point with the studio. The 
station owns and maintains ready 
for immediate operation seven port- 
able transmitters and one perma- 
nently installed cue transmitter. 
Four of the transmitters can be 
used on any of the four frequencies 
assigned in the 1.6- to 3.0 -mc band 
while three of the portable trans- 
mitters and the cue transmitter can 
transmit on any of the four fre- 
quencies assigned to WOR in the 
30- to 40 -mc band. 

The Field Engineering Division 
is notified of a program to be origi- 
nated at a location that requires the 
use of short wave facilities and im- 
mediately surveys the requirements 
of the pickup. Proper frequencies, 
power source, receiving location, 
necessary equipment and other fa- 
cilities must be considered. A per- 
manent receiving station is main- 
tained in central New York City at 
which point communication is main- 
tained with field pickups within 
range by means of a cue transmit- 
ter. Receiving points are installed 
at the nearest telephone line con- 
nection if not within range of the 
permanent station. The engineers 

FIG. 2-Complete portable spring -driven 
recorder for spot news interviews 

assigned to the relay broadcast lo- 
cation assemble all thee necessary 
equipment and transport it to the 
point of program origination. An- 
tennas are erected, transmitters, 
power supplies, field amplifier, and 
cue receiver are set up for opera- 
tion. The transmitter is tuned, 
power adjusted and communication 
established with the receiving lo- 

cation. The transmitter frequency 
is measúred to determine that it is 
correct and a test is conducted with 
the main studio via the cue trans- 
mitter link. The program order - 
circuit is established and cues for 
the program are taken either via 
the cue transmitter or, when on - 

the -air, from the regular WOR 
program received on a portable re- 
ceiver. Program operation there- 
after is similar to a regular field 
pickup. 

Some of the short wave facilities 
of the Field Engineering Division 
are illustrated. The two pack 
transmitters at the top of the pic- 
ture are complete low -frequency 
and high -frequency units. A rod 
antenna, loaded for the low -fre- 
quency unit, connected on top and a 
microphone plugged into the socket 
on the front panel complete the in- 
stallation. The pack transmitter is 
carried on the back of the engineer 
or announcer and tuned for proper 
output in that position by the con - 

trois on the side. A battery -oper- 
ated cue receiver is carried for pro- 
gram orders. Two hand-held high 
frequency "mikemitters" (not 
shown) operating at a power of 0.2 
watt are similarly used for shorter 
distance transmissions. 

Three intermediate -frequency and 
one high -frequency relay transmit- 
ter of 25 -watts power output are 
available for relay transmissions 
over long distances. The inter- 
mediate -frequency transmitters are 
of interest for several features in- 
corporated in their construction. 
The oscillator tube is a type 61,6 
with the crystal in the grid circuit 
and the plate tank circuit tapped for 
each frequency. The oscillator fre- 
quency switch selects the crystal 
and the proper oscillator plate coil 
tap. The oscillator drives two type 
807 tubes in parallel. The output of 
the 807 stage can be tuned either by 
a tapped parallel tank circuit or a 
ir -tuned coupling circuit, selected 
by a switch. The it -coil is tapped 
and proper inductance is selected 
by a twelve position switch. With 
this circuit arrangement, antennas 
of any length can be properly 
matched to the transmitter for a 
maximum transfer of power. 

The high -frequency transmitter 
consists of a 6L6 oscillator, two 6L6 
doublers and a pushpull 807 output 
stage. The output tank Q was im- 
proved considerably by silver plat- 
ing the coil and all connections. The 
transmitter output is link coupled 
to a coaxial fitting on the front of 
the transmitter. Coaxial line volt- 
age is measured by means of a 
vacuum tube voltmeter connected 
across the line. 

Plate power for these transmit- 
ters is supplied either by a 110-v a -c 
power unit or a 12-v d -c motor gen- 
erator. The 110-v a -c unit furnishes 
filament power from a separate 12 - 

volt filament transformer while the 
12 -volt primary batteries supply 
filament power when the motor gen- 
erátor is used. The regular field 
audio amplifiers provide a plus 
8 -vu level to the audio input of the 
transmitters. The modulators in 
the relay transmitters are pushpull 
6L6 tubes operating class AB,. Fre- 
quency monitors are provided to 
check the frequency of the trans- 
mitters either at the field pickup or 
at the receiving location. 
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IONOSPHERE EQUIPMENT 
FOR FIELD USE 

A simplified technique for pulsed ionosphere measurements uses unattended recording 
equipment. The receiver is remotely located from the variable -frequency transmitter 

but automatically follows frequency excursions throughout the signal spectrum 

By 

GLENN H. MUSSELMAN 
Cruft Laboratory 

Harvard University 
Cambridge, Mass. 

N INVESTIGATIONS Of the iono- 
sphere the relationship between 

the E -layer critical frequency and 
time, during a solar eclipse, is of 
fundamental importance. The ra- 
diation received from the sun de- 
creases and then returns to normal 
in a cycle that consumes a few 
hours, at the most, compared with 
the period of the normal day -and - 
night cycle. Comparison of eclipse 
'observations with data taken on 
normal days yields information that 
.aids materially in understanding 
the behavior of the ionized regions 
above the earth's surface. 

The partial solar eclipse of No- 
vember 23, 1946, was observed in 
the Boston area about noontime. 
On a normal day there is a flat 
maximum of the E -layer critical 
frequency at about local noon; this 
eclipse, therefore, promised to show 
a dip in an otherwise relatively flat 
curve as illustrated. The dip re - 

This research was made possible through 'support extended Cruft Laboratory jointly 
by the Navy Dept. (Office of Naval Re- search) and the Signal Corps, U. S. Army. 

Rear view of receiver chassis showing motor and gear reduction box. The discrimi- 
nator circuit is contained in the center shield can 

sults from reception of decreased 
solar radiation,' and the magnitude 
and shape of the curve are related 
to the variation of the exposed area 
of the sun during the eclipse period. 
The critical frequency in this case 
dropped from about 3.4 mc to 2.8 
mc, which is commensurate with a 
50 -percent eclipse taking place at 
noon. 

Ionosphere Measurement Systems 

As there is no known method of 
postponing an eclipse, limited time 

was available for the design and 
construction of a complete working 
system, and some of the more elab- 
orate and involved equipment ar- 
rangements were avoided in favor 
of simpler gear capable of obtain- 
ing the necessary data with reason- 
able accuracy. 

One possible arrangement is to 
place the transmitter beside the 
receiver with the controls located 
so that both units are hand -turned 
by an experienced operator. This 
probably represents the simplest 
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design, but requires a skillful and 
patient manipulator, if not a crew 
of them, for any extended opera- 

() tion. A second system is one in 
d which both the transmitter and 

receiver are individually driven by 
:Y synchronous motors operating from 

a common power main. This is 

used widely in present day sweep - 
frequency gear and is exceedingly 
reliable. The disadvantage is that 
the tuning characteristics of the 
two units must be carefully tailored 
to match throughout the entire fre- 
quency range. 

Probably the most modern, in - 

Sweep -frequency receiver and associated 
monitor scope. Receiver and motor drive 
on lower chassis, with d -c amplifier and 

motor control circuits above 

tegrated design is one in which a 

common motor -driven tuned oscil- 
lator, in conjunction with hetero- 
dyning, serves to control both trans- 
mitter and receiver frequencies.- 
Good results are obtained by this 
method but the complexity is justi- 
fied only where a wide frequency 
range is mandatory, and if the 
equipment is intended for continu- 
ous operation over a long period. 

Field Requirements 

The equipment requirements for 
eclipse observations are as follows : 

(1) Since all of the activity cen- 
ters around the receiver and re- 
cording equipment, it is desirable to 

Circuit diagram of the receiver used in ionosphere measurement work and described in detail in the text 
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TYPICAL DAY 
(NOV. 22,1946) 

, 
NOV.'23,1946 

FIG. 1 Variation of E -layer critical fre- 
quency with time 
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FIG. 2 Overall bandwidth of receiver 

locate the transmitter with its high - 
voltage circuits apart from these. 
Some separation between the trans- 
mitting and receiving antennas is 
also desirable to reduce the ampli- 
tude of the ground wave, or main 
bang, in the receiver. Unless spe- 
cially gated attenuator circuits are 
contained in the receiver, operation 
of the two units in the same room 
results in terrific receiver over- 
loading. 

(2) The receiver should be sub- 
stantially automatic in its tuning, 
leaving the operating personnel 
free to develop the records and plot 
the data as secured. 

(3) The entire equipment should 
be simple so as to reduce construc- 
tion time, and so that it may be 
easily set up at any distant point. 

Transmitting Equipment 

The transmitter consists of a 
pulsed variable -frequency power 
oscillator of about 10 -kw peak 
power, coupled into a long-wire re- 
sistance -terminated horizontal an- 
tenna. The primary features of 
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40 

FIG. 3-Receiver gain as a function o 

desired frequency 

this antenna are that it will radi- 
ate some power over the frequency 
range used, and that the input im- 
pedance characteristics are such 
that the antenna does not mate- 
rially influence the oscillator fre- 
quency. The frequency range is 
1.5 to 4.0 mc. The transmitter 
sweeps continuously between these 
two limits, requiring four minutes 
for the complete cycle. The emitted 
pulses rise in 30 microseconds, are 
about one hundred microseconds 
long, and are spaced one -tenth of a 
second apart. 

Recording the Signals 

The recording equipment was in- 
stalled in another building about a 
half -mile away, and comprised 
servosweep circuits, an oscilloscope 
fitted with a continuously recording 
camera, and the sweep -frequency 
receiver described below. The trace 
of the scope is horizontal and is in- 
tensity -modulated by the video out- 
put of the receiver, combined with 
height markers. 

The sweep -frequency receiver 
uses a folded doublet half -wave 
horizontal antenna cut for 2.9 mc 
and fed with a 300 -ohm twin lead 
transmission line. The tube lineup 
consists of a 6SK7 r -f amplifier, a 
6SA7 mixer, three 6SK7 broad- 
band i -f amplifier stages, a 6SN7 
diode detector and a 6AC7 video 
amplifier. The r -f, mixer, and oscil- 
lator circuits are tuned by a three - 
gang 365 µµf -per -section tuning 
capacitor. The shaft of this ca- 
pacitor carries an 8 -inch diameter 
aluminum disk dial. The edge of the 
disk is grooved for a dial drive cord, 
and the face is covered with card- 
board, suitably marked with a fre- 
quency calibration. Slots are cut in 
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FIG. 4-Discriminator output characteris- 
tics with 100 -microvolt signal at antenna 

the cardboard so that an electrical 
contact can complete a relay circuit, 
thus providing frequency marks on 
the record as the receiver tunes. 

Circuit Analysis 

The r -f and mixer stage gain is 
fixed as indicated in Fig. 2. The 
i -f stage gain is adjusted by a re- 
sistor common to the cathodes. The 
total bandwidth of the i -f section is 
about 40 kc at the half -power 
points. The overall bandwidth is 
less than this due to the selectivity 
of the r -f and mixer circuits, and 
consequently varies with frequency. 
If the r -f and mixer circuits are 
damped heavily, the overall band- 
width approaches that of the i -f 
alone, but this is accompanied by 
a degradation of the desired signal - 
to -image response ratio. Corres- 
ponding to the selectivity curves 
shown, the image response is down 
54 db when the receiver is tuned 
for a desired signal of 2.0 mc, and 
32 db when tuned for 4.0 mc. The 
overall gain against frequency is 
essentially constant as shown in 
Fig. 3. 

The output of the mixer stage, 
besides feeding the i -f channel, also 
feeds a 6AC7 limiter -amplifier tube 
which in turn excites a three -coil 
frequency discriminator. The peaks 
of the discriminator are spaced 
about 15 kc above and below the 
center i -f. The usual diode detec- 
tors are replaced by 6Y6 tubes con- 
nected as so-called infinite imped- 
ance detectors. In order to realize 
a satisfactory average rectified volt- 
age across the detector loads, it is 
necessary to employ a time constant 
in excess of the recurrence inter- 
val of the r -f pulses. A conflicting 
requirement is that if the load volt - 

1.14 
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age is to be able to follow the vari- 
ations in amplitude of successive 

i pulses, a small time constant is in- 
_, dicated. The design was compro - 
i mised at 0.2 seconds with a 2.0- 

megohm resistor and 0.1µf capaci- 
tor. If the leakage resistance were 

t no problem a higher impedance cir- 
L cuit with the same time constant- 

say, 20 megohms and 0.01 µf- 
o would require less charging current 
i) from the tube for the same voltage 
i output. A 6SN7 tube connected as a 
i pair of cathode followers is used as 
t an isolation stage. Across these 
i latter cathodes is connected a zero - 

center voltmeter that serves as a 
ti tuning indicator. The voltmeter 
t1 reads zero when the receiver is 
r properly tuned so that the pulses 
1. fall in the center of the i -f pass 
ti band. The magnitude and polarity 

of the voltage are proportional to 
h detuning over a range of about 

10 kc either side of the center fre- 
i quency as shown in (Fig. 4) . 

[ In order to suppress the effects 
of varying signal strength (result- 
ing from changes in radiated power 
from the transmitter and varying 

h antenna efficiencies at both receiver 
f1 and transmitter as a function of the 
9 frequency) it is desirable to pro- 

vide limiting in the 6AC7 tube. 
r This same limiting, of course, 
ci tends to remove the selectivity ef- 

fects of the front-end circuits to a 
x certain extent. A rather subtle dis- 
rl advantage of limiting is that since 
)1 the desired r -f pulses are short 
i compared to the recurrence inter - 
[J val (100 µsec compared to 100,000 

µsec) continuous carrier signals of 
much smaller amplitude can pro- 
duce equivalent discriminator ac - 

i tion during the long interval be- 
tween pulses. In other words, with 
a given desired pulse voltage at the 
antenna terminals, the more limit- 
ing, the more sensitive the discrim- 
inator is to weak, undesired, con- 
tinuous -wave signals. The relation- 
ship between antenna terminal 
voltage and the voltage at the plate 
of the limiter amplifier is shown in 
Fig. 5. The received ground -wave 
pulses average about 100 millivolts, 
so that there is sufficient limiting 
to take care of changes in signal 
strength of 2 to 1 or 3 to 1. There 
is another factor that tends to favor 

the c -w signals. The detector load 
capacitors charge up to produce an 
average d -c voltage which more 
nearly approaches the peak value of 
the signal voltage when that signal 
voltage is continuous rather than 
pulsed. 

Automatic Tuner 

The difference voltage caused by 
detuning, hereafter called error 
voltage, is amplified by a 6SN7 d -c 

amplifier. The plates of this tube 
are connected to the normally 
biased -off grids of two type 2050 
thyratron tubes. The thyratrons 
are connected with a power trans- 
former and a small motor in a 
bridge circuit. The motor has a 
permanent -magnet field so that the 
direction of rotation of the arma- 
ture depends on the polarity of the 
voltage applied to it. If either grid 
of the 6SN7 is made negative with 
respect to the cathode, the appro- 
priate thyratron grid goes positive 
and plate current flows through the 

motor armature. The motor will, of 
course, rotate in the opposite direc- 
tion when a negative voltage is ap- 
plied instead to the opposite 6SN7 
grid. Having one 6SN7 grid go 
positive is undesirable, so two 
1N34 diodes are arranged to con- 
vert the entire error voltage into a 
negative component appearing at 
one 6SN7 grid only. It will be seen 
that the diodes force the 6SN7 
cathode reference potential to fol- 
low whichever grid is more positive 
with respect to ground. This fea- 
ture doubles the sensitivity of the 
servo amplifier. 

Figure 6 shows the motor speed 
as a function of error voltage. The 
flat spot in the center of the char- 
acteristic is deliberate, and can be 
varied by adjustment of the thy- 
ratron grid bias. A nonlinear re- 
sistance in the form of a 6 -watt 
125 -volt lamp is connected across 
the motor armature and this, in 
conjunction with the flat spot, prac- 
tically eliminates hunting. When 
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FIG. 7-Sweep-frequency record of November 24, 1946, at 1222 local mean time, showing the E -layer critical frequency at 3.3 megQ cycles (vertical incidence). This control data was taken the day after the eclipse 

the error voltage decreases to 
about 5 volts, the voltage applied to 
the armature approaches zero, the 
lamp filament cools, and its resis- 
tance decreases. The low resistance 
dissipates the power generated by 
the coasting armature, thereby act- 
ing as a brake and preventing over- 
shoot. 

The motor drives an 80 -to -1 
worm gear reduction box termi- 
nating in a 3/ -inch diameter pulley. 
This pulley cord drives the main 
tuning dial. 

When the pulse signals are prop- 
erly tuned in with appropriate ad- 
justments, the motor -driven tuning 
follows the transmitter frequency 
faithfully. Since the ground wave 
from the pulse transmitter is at 
least 100 times greater than the 
strongest reflection (this statement 
concerns the arrangement described 
and would not hold true for a 
greater separation between trans- 
mitter and receiver), discrimi- 
nator action, and consequently re- 
ceiver tuning, tracks on the ground 
wave only. 

Observation of the tuning meter 
indicated that the receiver tuning 
was generally within 2 kc of the 
transmitter frequency. The shape 
of the reflections as observed on a 
monitor scope indicated that this 
amount of detuning was in no way 
detrimental. 

It must be remembered that the 
receiver as described needs to be 
located so close to the transmitting 
antenna that the ground -wave sig- 
nals greatly override all noise 
bursts and signals from other 
sources. 

In order to make the receiver less 
sensitive to general channel inter- 
ference, the limiter -amplifier cir- 
cuit might be gated so as to be oper- 
ative only for a period of a few 
hundred microseconds at the time 
of each ground -wave pulse. Syn- 
chronization with the transmitter 
timing would then be required, but 
this could be obtained readily from 
the oscilloscope sweep circuit. An 
improvement along this line would 
allow greater separation between 
transmitter and receiver. The at- 

tendant advantage is that the 
ground wave would be greatly re- 
duced in amplitude, possibly to the 
extent that it would be comparable 
to the E -layer reflection. Loran 
pulse -matching technique demon- 
strates the improved measuring ac- 
curacy obtainable when pulse am- 
plitudes are equalized. It is reason- 
able to expect that in the future 
some adaptation of this technique 
will find its way into ionosphere 
sounding equipment. 

A typical sample of the records 
obtained is illustrated. This par- 
ticular frame is part of the contro 
data (1222 local mean time, Novem 
ber 24, 1946). It shows very clearl , 

the transition from E -layer to F 
layer taking place at 3.3 mc. Ap. 
proximately one thousand simila 
pictures are included in the eclips 
and control data records. 
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Annealing the 
glass of cathode- 
ray tube blanks is 
done at 450 C by 
passing them 
through this contin- 
uous gas --fired ra- 
diant lehr (glass - 
heating oven) for 
four to six hours. 
A contact button is 
sealed into the ta- 
pered wall before 
the blanks enter 

the lehr ` z. 

TELEVISION TUBE 
PRODUCTION 

ego 

As tubes index at stations in 
this machine, the electrodes are 
inserted, flares and bulbs are 
sealed, and their cullets are cut 
off, all automatically. Various 
pa?terns of gas flames perform 
these operations at the Lancas- 
ter, Pa. plant of RCA Victor 
while the overhead hood draws 
off combustion products and heat 

Phosphor particles settle on the 
inside face of each tube out of 
a liquid suspension and excess 
solution is decanted off, forming 
the screen. Built on its own 
foundation, the floor is composed 
of a heavy concrete slab float- 

ing on a layer of cork 

811,111» 



Overhead power lines and factories, typical of railroad track side in cities, must be considered in railroad radio operation 

PROBLEMS involved in the success- 
ful design of railway entertain- 

ment systems are quite different 
from those of fixed systems. Since 
a train enroute generally travels 
quite a long distance and will pass 
localities possessing an extremely 
high noise level due to power in- 
stallations and the like, steps must 
be taken to provide adequate sensi- 
tivity, automatic volume control, 
and noise suppression. 

Modern trains possess very little 
space for mounting equipment, 
therefore, all units must be con- 
structed so that they are able to be 
mounted in out-of-the-way places 
and thereby remotely controlled. 
Extreme low -frequency vibration is 
present, necessitating design of a 
good vibration mount. In addition, 
railway operating conditions dic- 
tate that the antenna may be no 
more than eight inches above the 
car roof. 

The problem of overall distribu- 
tion of sound requires overcoming 
changing noise level which at times 
may be fairly high compared to nor- 
mal room noises. The acoustical dis- 
tribution must not blast or present 
any areas of high level. Yet it must 
maintain such a level that a person 
listening to a newscast can apply 

the selective ability of the human 
ear to hear the program material 
with ease. Adjacent passengers 
must be able to carry on a normal 
conversation without interference 
from the radio program. 

Major Units of System 

The general installation plan is 
the result of tests and conferences 
between engineers of the American 
Phenolic Corporation, Rock Island 

Railway, and engineers of the Col- 
lins Radio Company. It consists of 
a remotely controlled receiver, inde- 
pendent ceiling amplifiers and loud- 
speakers, a wire record player, and 
control boxes for controlling and 
setting up the desired program. 

A master control box is located 
in the same car as the receiver. The 
audio output of the receiver is fed 
through this control box, as is the 
audio output of the wire record 
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STATION 
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Entertainment System 
Quartz Crystals in a double superheterodyne permit reception of pretuned distant sta- 

tions when they become local to a train enroute. Design problems involve noise from 

power installations, limited antenna pickup, sensitivity, and acoustic distribution of 

received program material to passengers 

By K. L. KLIPPEL and E. A. DAHL 
Project Engineer Electronic Engineer 
Collins Radio Co. Kock Island Kailroad 

Cedar Rapids, Iowa Chicago, Illinois 

player. The master control box then 
feeds a car line to any number of 
low-level amplifiers located through- 
out the car. If the car is a truncated 
or split car, an additional control 
box takes its output from the mas- 
ter control box and feeds amplifiers 
in the second section of the car. 
Then passengers in either section 
of the car may listen to the receiver 
output or the record player inde- 
pendently of each other. 

The car line between the control 
boxes and amplifiers is a small four - 
wire line containing two audio and 
two power leads and is mounted in 
the ceiling. 

Each amplifier supplies a small 
p -m loudspeaker that covers an area 
in the shape of a cone from the ceil- 
ing to the floor, the circumference 
of the base coverage being approxi- 
mately 12 feet. Six of these speak- 
ers, effectively spaced through the 
length of the car, produce even 
sound distribution throughout the 
entire car. 

It is possible to feed any number 
of cars from one receiver by using 
a train line. However, investiga- 
tion has shown that such a line is 

quite expensive and it is more eco- 
nomical in the long run to install a 

receiver in any desired car. Then 
each car is an independent unit and 
may be used on any train regardless 
of what type of installation the 
other cars possess. 

Receiver 

Early in the design of the re- 
ceiver it was recognized that, due 
to extreme temperatures, vibra- 
tion, and other factors, crystal con- 

trol would have to be employed to 

Remote control (arrow) and loudspeaker near ceiling in a Rock Island dining car 

insure accurate tuning of all sta- 
tions over long periods of time. A 

conventional 455-kc intermediate 
frequency requires local oscillator 
crystals to operate roughly between 
one and two mc. It is difficult to 
manufacture satisfactory crystals 
in the neighborhood of 1.8 me that 
have high activity, accuracy of cali- 
bration, and stability. Also the cost 
of good crystals in this neighbor- 
hood is high. Discussion with crys- 
tal manufacturers showed that 
crystals between three and four 
me were the most economical and 
reliable. 

In the receiver, the only switch- 
ing necessary is local oscillator 
crystal switching and r -f coil 

switching. Only one tuned circuit 
per channel is employed. A mag- 
netic stepping switch permits any 

one of ten channels to be selected 
from a remote position. 

Permeability -tuned inductances 
are used to set up each frequency. 
The second converter has an input 
of 2.6 me and an output of 175 kc 
for the second i -f. This frequency 
was chosen because it provides high 
i -f gain and the desired selectivity 
characteristics. 

A compromise was made between 
fidelity and adjacent -channel inter- 
ference. Since a perfect selectivity 
curve, a rectangular figure, cannot 
be obtained and can only be ap- 
proximated by using a very large 
number of tuned circuits, a narrow 
bandwidth was decided upon. A 
number of extensive tests indicated 
a modulation frequency of 3,500 
cps as the maximum that should be 
passed. Since the high -frequency 
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components in the audio output 
would be attenuated due to the 
selectivity curve of the i -f trans- 
former, a rising frequency response 
was used to improve fidelity. The 
result is a fairly flat audio response 
up to 4,000 cps, dropping off very 
sharply thereafter. 

Antenna 

Noise has been a large factor in 
limiting successful reception on 
trains in motion. This problem was 
met in two ways. First, through 
the design and development of an 
antenna system by the American 
Phenolic Corporation. The antenna 
is mounted seven inches above the 
top of the car and is approximately 
77 feet long. It provides the maxi- 
mum possible pickup for such a low 
effective height with minimum 
noise and attempts to duplicate the 
precipitation - static - free antenna 
system used by the Services. It is 
weather proof, and is built to with- 
stand extreme shock and vibration. 

The antenna is made of tubing 
and conforms with all ICC require- 
ments as to weight, height, and 
strength. The 50 -ohm coaxial trans- 
mission line is connected to the 
center of the antenna and the an- 
tenna impedance varies from 28 
ohms at 1,500 kc to 85 ohms at 
600 kc. 

Since this antenna is so close to 
the car roof it obviously presents a 
very low effective antenna height 
which in practice is approximately 
0.2 meter. The length of the an- 
tenna can never approach A/2 at 
broadcast frequencies, so it can 
never appear as a pure resistance 
and appears as a capacitive source. 
The 50 -ohm coaxial transmission 

line aids greatly in the reduction of 
pickup of man-made noise. 

The second solution of the noise 
problem involves the receiver. A 
rather new noise -suppression cir- 
cuit is used that may be called a 
noise -cancelling circuit. Conven- 
tional clipper circuits cannot be 
used where high fidelity is desired 
because any clipping above certain 
modulation percentages results in 
objectionable distortion. This clip- 
per is adjusted so that no distor- 
tion results at 100 -percent modula- 
tion, but some sacrifice in noise 
suppressing action had to be made 
to eliminate distortion at 80 -per- 
cent modulation. 

Individual Amplifiers 

Each loudspeaker amplifier on 
the Rock Island consists of a 6J5 
phase inverter driving pushpull 
25L6s in class A. These deliver ap- 
proximately 600 mw with less than 
three percent harmonic distortion. 

The amplifier is mounted in a 
small steel box 9 x 11 x 5 inches. The 
amplifier chassis is mounted to the 
front panel of the box by thumb 
screws so that the entire unit may 
be easily removed for maintenance. 
Jensen speakers having high acous- 
tic output are used throughout. 

Remote Control 

The remote control unit is a small 
box located at any convenient posi- 
tion. Controls are provided to select 
any one of 10 predetermined sta- 
tions, to select either radio or wire 
recorder program, to turn the am- 
plifiers and radio on or off, and to 
control the audio level to the line 
feeding the remote amplifiers. 

Station selection is accomplished 

by varying an open -seeking type 
switch which positions the stepping 
unit in the receiver. Audio from 
the receiver or from the wire record 
player, depending upon where the 
switch is set, is fed to a 500 -ohm 
potentiometer, the arm of which is 
connected to the grids of all of the 
remote amplifiers. The radio -off - 
records switch supplies power to 
either the radio or the record player 
or neither, and switches audio from 
either to the potentiometer feeding 
the car line. 

A second type of remote control 
unit is used in truncated cars. It 
enables passengers in the second 
section of the car to control volume 
independently and to select either 
radio or recorded programs.. 

The radio -off -record switch se- 
lects either the receiver audio or 
record player audio and switches 
the record player on in' event pas- 
sengers in the first section are 
listening to the radio. The audio 
is then fed to a 500 -ohm potentiom- 
eter again, the arm of which feeds 
the amplifier grids. 

Wire Record Player 

The wire record system consists 
of three units mounted in one small 

Circuit of a loudspeaker amplifier 
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case. The first two units are indi- 
vidual wire playbacks containing 
news programming material for 
one hour with motors which can be 
reversed quickly and rewound at 
the same rate as the playback. The 
third unit consists of the neces- 
sary amplifier and equalizers to 
bring the output of the playback 
heads from -85 db to approxi- 
mately +20 db across 600 ohms at 
1,000 cycles. The output from the 
reproduced wire signal is within 
two db from 70 to 7,000 cps. 

A 64 -volt d -c motor was used for 
the record player. Magnetic regu- 
lation is employed and holds the 
shift speed to better than one per- 
cent variation of its 3,600 rpm. 
Rock Island trains have 64 -volt d -c 
generators and this voltage is used 
on all units. The 64 volts is filtered 
and used for filaments, B supply, 
and to operate the station -selector 
stepper. 

The pressure type capstan drives 
the wire at a constant rate of two 
feet per second regardless of depth 
of wire on the spools. At the end 
of an hour's playing, the unit auto- 
matically turns off. When the stew- 
ard or porter again starts the unit, 
the second recorder begins to play 

Crystal mountings and components on top of chassis 

over of passengers within the car 
itself, and because of this there 
would be no duplication of program 
material. 

Announcing System 

It is planned for certain trains 
to have announcing systems to be 
used by the conductor. While the 
Collins system does not include an 
announcing system, it lends itself 
quite easily to such an installation. 
It consists of a dynamic micro - 

Station Selections for Des Moines ROCKET 

Mile Power 
Station 
Freq. Crystal 

Rock 
Island 

Crystal 
Freq. 

Call City Post Watts KC Position Channel KC 
WMAQ Chicago 0 50,000 670 1 14 - 3,270 
WGN Chicago 0 50,000 720 2 19 3,320 
WBBM Chicago 0 50,000 780 3 25 3,380 
WENR Chicago 0 50,000 890 4 36 3,490 
WHBF Rock Island 181 5,000 1,270 5 74 3,870 
WOC Davenport 183 5,000 1,420 6 89 4,020 
WSUI Iowa City 237 5,000 910 7 38 3,510 
WHO Des Moines 358 50,000 1,040 8 51 3,640 
KRNT Des Moines 358 5,000 1,350 9 82 3,950 
KSO Des Moines 358 5,000 1,460 10 93 4,060 

while the first recorder reverses 
direction and starts its rewinding 
procedure. 

This mechanical switchover was 
chosen in preference to the auto- 
matic type since program chang- 
ing and special announcements 
might be inserted at the end of a 
one -hour program. This system 
makes allowance for a two-hour 
program of variety music before 
any musical repetition is begun. 
In dining car operation, a period of 
45 minutes usually allows a com- 
plete meal to be served and a turn - 

phone and a small preamplifier and 
is connected into the system at the 
main control unit. 

Depressing a push -to -talk switch 
at the microphone superimposes this 
audio output on the car line at a 
higher level. A small four -pin con- 
nector at the master control box 
ties the announcing system in with 
the rest of the units. 

System Operation 

After the system has been in- 
stalled the selection of stations is 
arranged to: 

1-Correspond with the route the 
train travels 

2-Obtain maximum coverage of 
stations during the hours of 
7 a.m. to 12 midnight, as most 
stations are off the air from 12 

to 7 a.m. 
3-Allow for increased signal 

strength of stations at night 
4-Obtain as completely as pos- 

sible, coverage of all major net- 
works. 

The Table shows how stations 
are selected for the Chicago to Des 
Moines ROCKET of the Rock Island 
Line. This train leaves Chicago at 
5 p.m. on its run from Chicago to 
Rock Island, Davenport, Iowa City, 
and Des Moines, Iowa. The average 
coverage of the four Chicago net- 
work stations, with noise -free re- 
ception, would be at least from Chi- 
cago to Rock Island, a distance of 
181 miles. However, as the Missis- 
sippi River is crossed, this coverage 
is further supplemented by radio 
stations at Rock Island, Davenport, 
Iowa City and Des Moines. 

When trains are on longer runs, 
it becomes more difficult to obtain 
full coverage, and tests indicate 
that a train going to the West Coast 
from Chicago would need to carry 
another pretuned receiver which 
could be plugged in, replacing the 
original, at a point about half way 
to the Coast. The use of crystals to 
set up frequencies makes it quite 
simple for the operator to pretune 
a receiver for distant stations with 
the knowledge that the set will re- 
ceive them when they are within 
range. 
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Characteristics of 
CIRCUIT AND TUBE DESIGNERS, and 

users of equipment that incor- 
porates ignitrons are confronted 
with the problem of knowing under 
what conditions the ignitor will re- 
liably fire the ignitron. Variable 
factors governing electrical charac- 
teristics of mercury -pool ignitors 
of the resistance type were meas- 
ured and are presented here as 
guides to designers. 

Ignitor Operation 

An ignitron is a mercury -pool 
tube which is caused to conduct 
each cycle by the action of its ig- 
nitor. The ignitor is a rod of high - 
resistance material, one end of 
which is submerged in the mercury 
pool. If a current of the order of 
ten amperes is passed through the 
rod into the mercury, the ignitor 
being positive, an arc spot will form 
on the mercury surface. The posi- 
tive pole of the arc is, for an in - 
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FIG. 1-Test circuit for studying ignitron 
characteristics, and typical wave shapes 

Cutaway of rectifier type ignitron 

stant, the upper region of the ig- 
nitor or its supporting structure 
and then is transferred to the main 
anode of the tube. 

By controlling the passage of cur- 
rent through the ignitor, the igni- 
tron can be made to conduct or not 
as wished, or the time of initiation 
of the arc spot can be made early or 
late in the alternating -voltage cycle. 
Thus, the ignitor takes on a func- 
tion similar to that of the grid of 
a thyratron tube. However, there 
are very important differences in 
that the instantaneous power re- 
quired to fire the ignitron is much 

CURRENT IN AMPERES 

FIG. 2-Oscilloscopic traces of arc trans- 
fer show high currents for slow transfers 

higher than that required to control 
a thyratron, firing characteristic 
varies considerably from tube to 
tube, and - instantaneous firing 
power varies through a wide range 
from cycle to cycle. 

It is the purpose of this report to 
present data taken on the charac- 
teristics of an ignitor, showing the 
magnitude of variations from the 
mean of the ignitor firing charac- 
teristic and showing how the char- 
acteristics vary as certain param- 
eters that influence them are 
changed. 

Test Methods 

Most of the data in this report 
was obtained by test with the cir- 
cuit shown in Fig. 1. In this circuit 
an ignitron tube, or the ignitor in a 
demountable testing tube under 
vacuum, is operated in a half -wave 
circuit from an alternating supply 
of 220 volts with the anode current 
limited by a 5 -ohm resistance to 
about 17 amperes as read on a d -c 
meter. The thyratron in the igni- 
tor circuit is operated with the 
grid phased to cause firing early in 
the period of the positive cycle of 
the anode voltage. Thus, the cur- 
rent through the ignitor starts at a 
low value and increases nearly uni - 
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Resistance Ignitors 
Ignitron rectifiers are made conductive by ignitors. Current, voltage, and firing time of 
resistance ignitors vary from tube to tube and with operating conditions. Typical varia- 

tional ranges, from which designers can set tolerance limits, are presented 

A 

By D. E. MARSHALL and W. W. RIGROD* 

Finished ignitors and the blanks from 
which they are ground; left, for rectifier 

service; right, for welder service 

formly until the ignitor fires. Re- 
sistance of the ignitor is found to 
be nearly constant over the period 
of a cycle; therefore ignitor voltage 
is similar in wave shape to that of 
the current as shown. 

Measurements with this circuit 
consist of determining separately a 
limit to the peak voltage and to the 
peak current required to fire an 

*Report initiated and sponsored by the Joint 
Electron Tube Engineering Council. 
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FIG. 3-Influence of intermittent duty on 

firing voltage of the ignitor 

ignitor. The peak voltmeter shown 
consists of a thyratron which will 
discharge a capacitor and thereby 
light whenever the ignitor voltage 
exceeds the preset thyratron nega- 
tive grid bias as read by the d -c 
voltmeter. Peak current is read in 
a similar fashion by measuring 
voltage across a resistor in the 
ignitor circuit. The preset d -c bias 
voltage is increased until the peak 
voltmeter just does not indicate in 
a period of 30 seconds. The ignitor 
may be fired either continuously or 
intermittently. Intermittent duty 
reduces heating of the ignitor and 
is used to study the characteristic 
of the ignitor when operating cold. 
Unless otherwise stated, the data 
was taken with continuous opera- 
tion. 

Voltage and current values so ob- 
tained are not those corresponding 
to simultaneous occurrence. That 
is, their ratio is not thé true re- 
sistance of the ignitor. A true in- 
dication of variation of the ignitor's 
resistance during operation can be 
obtained by using a cathode-ray os- 
cilloscope connected to the testing 
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FIG. 4-Probability of occurrence of ignitor 
firing at a given voltage in 656 cycles 

circuit, the horizontal to thyra- 
tron plate, vertical to V, and 
ground to G. Horizontal deflection 
is proportional to current flowing 
through the ignitor and vertical 
deflection to voltage drop in the 
ignitor. The current increases un- 
til the ignitor fires, the slope of the 
resulting line being proportional to 
the instantaneous resistance of the 
ignitor. When the ignitor fires, the 
voltage falls. The current just 
after the ignitor fires may either 
increase or decrease depending on 
the speed of transfer of the positive 
end of the arc from the ignitor to 
the anode. This speed of transfer 
may be slow if the ignitron is op- 
erating at low temperature. Under 
such conditions, the peak meter may 
read too high a current, giving the 
maximum transfer current rather 
than the ignitor firing current. 
Typical oscilloscope traces as in- 
fluenced by tube temperature are 
shown in Fig. 2. Curve 1 shows 
trace during current buildup to the 
firing point (degree of linearity in- 
dicates constancy of ignitor resist- 
ance) ; curve 2 indicates fast trans - 
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fer of arc from ignitor to anode; 
curve 3 is for slow transfer. Data 
described below was taken with the 
tube warm enough to insure that 
the peak current was that of the 
ignitor firing and not the transfer 
current. 

Firing Characteristics 
COLD FIRING-Operating the above 
circuit intermittently will indicate 
approximately the characteristic 
the tube will have when starting 
cold. Figure 3 shows a typical vari- 
ation of maximum firing voltage of 
a group of ignitors between 100 and 
3 percent duty operation. The ab- 
scissa shows the voltage at 100 per- 
cent duty and the ordinate at 3 
percent. For these ignitors, the 
change in voltage was from 1:2 to 
1:3. This characteristic is of great 
importance in welding control 
where tubes are required to fire re- 
liably at low duty. 
CONTINUOUS FIRING - When the 
test circuit is continuously operated 
at equilibrium, it is found that the 
firing voltage of the ignitor changes 
in value from cycle to cycle. Figure 
4, taken from a paper by Arnott, 
shows the distribution of the firing 
voltages in continuous operation as 
measured by an oscillograph over a 
period of 656 cycles. As may be 
seen, the ignitor firing voltage 
varies over a considerable range. 
It is important to assign a single 
value of firing voltage to an ignitor 
corresponding to a fixed probability 
of firing. 

On the rule that the ignitor firing 
voltage is that value which will not 
be exceeded by the ignitor more 
than once in 30 seconds, the maxi - 
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FIG. 7 Typical distribution of cold re- 
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mum firing voltage will be that 
value on the curve which corre- 
sponds to a probability of about 
0.0002. Inspection of the curve 
shows that this particular ignitor 
would be considered to have a maxi- 
mum firing voltage of about 80 
volts. However, the ignitor will fire 
most of the time between 50 and 60 
volts, but very rarely at less than 
30 volts. 
FIRING CURRENT-Measurements of 
the 100 percent duty characteristics 
of a commercial production lot of 
ignitron tubes are shown in Fig. 5 
and 6. Figure 5 shows a distribu- 
tion of the characteristics of a total 
of 910 tubes containing ignitors de- 
signed for welding -control service 
and Fig. 6 gives the same informa- 
tion for a total of 250 ignitors de- 
signed for rectification. The former 
have in general a higher current 
and lower voltage range than the 
latter to compensate for the low 
duty voltage rise. 
COLD RESISTANCE-Resistance of a 
cold ignitor as read by an ohmmeter 
is a convenient rough method of 
checking its condition. Figure 7 
shows the distribution in values of 
cold resistance for the above lots of 
tubes. The welder types have on 
the average the lower resistance. 
FIRING VOLT-AMPER-If maximum 
firing voltage and current of a 
batch of ignitors are plotted against 
each other, each ignitor maximum 
voltage being plotted against its 
maximum firing current, a plot 
similar to Fig. 8 results. Here, one 
sees that on the average, ignitors 
firing at higher currents fire at 
lower voltages. 
IMMERSION DEPTH-Figure 9 shows 
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FIG. 8- Distribution of maximum firing 
voltage against maximum firing current 

data taken on an ignitor tested at a 
series of different depths of im- 
mersion in the mercury pool. Stand- 
ard immersion depth is between 
and g inch. It will be noticed that 
maximum firing current rises when 
the immersion increases and resist- 
ance and maximum firing voltage 
decrease. This characteristic is 
mainly of interest to pool -tube de- 
signers, but also indicates the 
change in ignitor characteristics to 
be expected if the ignitron, for in- 
stance, is not installed in a vertical 
position. Vibration of the tube in 
operation can also cause a variation 
in instantaneous depth of immer- 
sion of the ignitor. 

Rate of Current Rise 

If an ignitor is connected to a 
source of voltage of considerable 
magnitude through an inductor, the 
current through it will increase 
with time at a nearly uniform rate. 
At some time later, the current will 
reach a value at which the ignitor 
will fire. Voltage across the ignitor 
will also rise at a uniform rate be- 
cause the resistance of the ignitor 
will change only slightly in the in- 
terval involved. Current and volt- 
age at which the ignitor fires under 
these conditions are an experimen- 
tal function of the rate of change of 
the current. Curves showing such 
experimental data taken on a typi- 
cal ignitor are shown against volt- 
age in Fig. 10 and against current 
in Fig. 11. 

Data was taken by measuring 
with an oscilloscope the time elaps- 
ing from the start of current to 
the firing of the ignitor, using dif- 
ferent inductances in ignitor cir- 
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cuit. At the same time, the firing 
current and voltage were observed 
in each case, using the method 
shown in Fig. 2. Maximum values 
of current and voltage occurring in 
a 30 -second interval were estimated 
from the oscilloscope trace. 

The curves are illustrative of the 
typical variation of the quantities 
involved. They show that when cur- 
rent builds up linearly, voltage re- 
quired for firing decreases as the 
interval required by the circuit to 
supply the firing voltage increases. 
The curve for light intermittent 
duty (3 percent) lies considerably 
higher in voltage than for continu- 
ous duty (100 percent). The differ- 
ence is believed due to the negative 
temperature coefficient of resis- 
tance of the material of which this 
type of ignitor is made. While re- 
sistance of the ignitor is very 
nearly constant during one firing 
operation, it will decrease consider- 
ably as the average current through 
it increases. 

Current at light duty varies sim- 
ilarly to the voltage as the dura- 
tion of ignitor current changes, in- 
dicating that resistance is not 
changing greatly. However, at con- 
tinuous duty, current increases very 
considerably as the duration of 
ignitor current increases, indicat- 
ing that ignitor resistance decreases 
very considerably. 

Firing voltage at 3 percent duty 
is replotted in Fig. 12 against rate 
of change of voltage, as calculated 
for points on the curve of Fig. 10. 
At high rates of voltage rise, peak 
firing voltage increases about 2.0 
volts per volt per microsecond. 
This increase is in rough agree - 
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ment with some experiments made 
earlier where an ignitor was made 
to fire in an interval of about a 
microsecond by a 3,000 volt firing 
pulse. 

Resistance Welding Control 

An approximate idea of numeri- 
cal factors involved in operation of 
ignitors in resistance welding cir- 
cuits can be gained by the follow- 
ing very simplified calculations. 

Assume that a resistance welder 
having a very low power factor is 
being operated with the ignitor fir- 
ing at a phase retard angle of 90 
degrees from voltage zero. Under 
these conditions the current form 
through the ignitron, and initially 
through the ignitor, will be very 
nearly a half sinewave. Rate of 
change of current at the start of 
current can be estimated as follows. 
The equation for the current is 
i = 1.4lsinwt where I is demand 
current in rms amperes, and t is 
time starting at zero current (volt- 
age maximum). The rate of change 
of current at the beginning of the 
current flow is (òi/òt) = 1.41w, 
at t = 0. For 60 cps (òi/at) _ 
5.34 x 10-'I in amperes per micro- 
second at t = 0. Assume three 
cases : I = 40, 1,000, and 10,000 
amperes. 

(1) I = 40 amperes, (òi/at) _ 
0.021 ampere per microsecond at 
t = 0. The current rise is shown 
by the dashed line to the right in 
Fig. 11. An intersection, with the 
ignitor characteristic occurs for 
100 percent duty at 11.0 amperes 
at 500 microseconds, and for 3 per- 
cent at 6.0 amperes at 267 micro- 
seconds. The corresponding firing 

voltages from Fig. 10 would be 70 
and 140 volts respectively. It is in- 
teresting to note that reduction of 
the demand current below 40 
amperes would cause the intersec- 
tion with the ignitor current char- 
acteristic to move rapidly towards 
higher currents. 

(2) I = 1,000 amperes, (òi/òt) 
= 0.534 ampere per microsecond at 
t = 0. The current rise is shown by 
the dotted line to the left in Fig. 11. 
In this case, an intersection with the 
ignitor characteristic is obtained at 
10.6 amperes at about 20 microsec- 
onds, for both 3 and 100 percent 
duty. Reference to Fig. 10 at the 
same time gives 310 volts for 3 per- 
cent duty and 220 volts for 100 per- 
cent duty. 

(3) I = 10,000 amperes, (òi/at) 
= 5.34 amperes per microsecond at 
t = 0. Inspection of Fig. 11 indi- 
cates that with the current increas- 
ing at this rate, the ignitor could 
not fire at a current below about 
20.0 amperes, which would be 
reached in about 4 microseconds. 
Ignitor firing voltage would be 
nearly 500 volts at 3 percent duty. 

If this voltage is above that avail- 
able in the circuit, the ignitor would 
not fire in the above time, but would 
have to wait. The delay in firing 
can be estimated as follows. Assume 
the circuit voltage to be 220 volts 
rms or 310 volts peak. The voltage 
applied to the ignitor will no longer 
increase linearly, but will follow a 
curve whose slope decreases with 
time. The voltage approaches a 
maximum of less than 300 volts. It 
is reasonable to expect that under 
these conditions, the ignitor will be 
heated by passage of prefiring cur - 
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rent and, therefore, will fire in less 
time than if the rise of current were 
linear. Therefore, the curve of Fig. 
10 can be considered as a limiting 
curve. With 300 volts applied to the 
ignitor, firing will occur within 20 
microseconds at 3 percent duty and 
7.5 microseconds at 100 percent 
duty. 

These considerations represent 
maximum requirements to enable 
this ignitor to fire in times less 
than those calculated 99.95 percent 
of the time. Reference to Fig. 4 
indicates that less voltage is re- 
quired to fire most of the time, 
therefore, the average delay in fir- 
ing is less than that calculated. 

Measurements on this particular 
tube made with the peak voltmeter 
at 100 percent duty gave as its max- 
imum firing characteristic 56 
volts, 16 amperes. Reference to Fig. 
5 indicates that it was in the range 
of the most probable characteristic 
in current and voltage. 

Ignitrons as Rectifiers 

To assure smooth and reliable 
operation, ignitrons used in recti- 
fication are fired by separate excita- 
tion circuits. One such circuit is 
shown in Fig. 13. A capacitor is 
charged from an a -c source at the 
time the ignitron anode is negative. 
The charge is then available to, fire 
the ignitor at any time in the for- 
ward cycle. Firing of the ignitor is 
controlled by a thyratron whose 
grid is phase controlled. 

The maximum voltage available 
for firing the ignitor as a function 
of the maximum current through 
the ignitor is shown in the curve. 
The firing circuit has a natural fre- 

quency of about 900 cps. Initial rate 
of rise of current is 0.310 ampere 
per microsecond. Thus, a 10 -ampere 
ignitor would fire in about 30 micro- 
seconds. At this speed, the ignitor 
current will usually be at a min- 
imum. 

The high regulation of this cir- 
cuit fits in well with the distribution 
in ignitor characteristics (Fig. 8), 
wherein high -voltage ignitors re- 
quire less current to fire than low - 
voltage ignitors. 

Rating of Ignitors 

Data sheets giving characteristics 
of ignitrons show the ignitor cur- 
rent to be expected at high duty and 
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slow firing on the one hand, and the 
ignitor voltage at low duty on the 
other. A maximum interval of 100 
microseconds is usually given, based 
on the application of a constant 
voltage to the ignitor. The ignitor 
will fire at rated voltage under these 
conditions within this time. How- 
ever, in those cases when the volt- 
age rises linearly, a greater time 
interval for the ignitor to fire must 
be expected as indicated in Fig. 10. 

In general, it is important to real- 
ize that an ignitor will not fire at a 
single value of current or voltage, 
and that no two ignitors are al- 
together alike. Their firing charac- 
teristics vary from cycle to cycle 
and are dependent on operating con- 
ditions. However, it is believed that 
this report indicates that definite 
characteristics can be described, 
permitting a reasonably accurate 
prediction of behavior in specific 
circumstances. 
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Stability of By A. J. ZINK, JR. 
Engineer 

Browning Laboratories, Inc. 
TVincliester, Mass. 

Crystal Oscillators 
Factors affecting crystal oscillator drift and practical means of minimizing them are dis- 

cussed. Design of a secondary frequency standard serves as an example 

IN DEVELOPING an ultrahigh -f re- 
uency secondary standard, it 

was decided to use a fixed -tuned 
crystal oscillator as a frequency 
base. Use of such oscillators in 
standard frequency generators and 
for stabilizing the frequencies of 
radio carriers is familiar. However, 
in designing a secondary frequency 
standard it is advisable to re-evalu- 
ate the factors affecting oscillator 
stability. 

In the particular design under 
discussion, it was considered essen- 
tial to have a constancy of fre- 
quency of ±0.001 percent for long 
periods of time. A crystal operating 
at 100 kc was to be used. This sta- 
bility figure was derived from the 
fact that a final accuracy of ±0.0025 
percent was required of the com- 
pleted instrument. Allowable error 
must be distributed over several 
factors: stability of the crystal, hu- 
man error in calibrating the tun- 
able oscillator, tunable oscillator 
tracking error, and tunable oscil- 
lator short -time instability. It 
would seem entirely proper, there- 
fore, that the crystal be reliable 
within the stated figure. 

Factors Affecting Stability 

We shall consider the factors 
which will contribute to a satisfac- 
tory crystal calibrator of :-0.001 
percent accuracy. 

CRYSTAL TEMPERATURE COEFFI- 

CIENT-All too commonly we accept 
the crystal temperature coefficient 
supplied by the manufacturer with- 
out seriously considering what it 
means. A temperature coefficient of 
one cycle per megacycle per degree 
Centigrade, for example, does not 

indicate that we need only multiply 
our temperature range by this fig- 
ure to find the maximum frequency 
change. Figure lA indicates that 
temperature coefficients are not 
linear with temperature. It does in- 
dicate, however, that that is ap- 
proximately true for a relatively 
narrow range of temperature. If the 
crystal is operated in an oven at 
the best portion of its characteris- 
tic, we can expect good results. It is 
important to note that seldom do 

two crystals, cut from the same slab 
and processed in the same manner, 
possess identical temperature coeffi- 
cients of frequency. 

CRYSTAL AGEING-Careful meas- 
urements on crystal -controlled oscil- 
lators show progressive frequency 
changes, such as those plotted in 
Fig. 1B, which are rightly attri- 
buted to ageing. It is believed that 
the grinding process tends to leave 
a surface accumulation of both the 
abrasive and pulverized quartz. 
This material dusts from the sur- 
face with a resulting slow change 
of frequency. Such ageing is noted 
even with carefully washed and 
acid -etched plates. It is also believed 
that microscopic surface fractures 
left by the grinding process con- 
tribute to the ageing effect. A mini- 
mum operating period of two weeks 
seems to be required to reduce age- 
ing to a tolerable value and it is 
possible that at the end of this 
period some crystals must be re- 
jected. 

TEMPERATURE CONTROL-A rela- 
tively simple thermostatically con- 
trolled oven will maintain the crys- 
tal temperature to within plus or 
minus one degree Centigrade of 
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some selected temperature. The 
temperature variation affects the 
frequency in the manner depicted 
in Fig. 1C. Experience has shown, 
however, that the thermostat itself 
ages, and that the crystal may well 
run a few degrees cooler after some 
months of operation. 

CRYSTAL MOUNTING - It goes 
without saying that the matter of 
properly mounting a crystal is 
highly specialized and must remain 
a problem of the crystal manufac- 
turer. Judged by the writer's ob- 
servations, crystal mounting is per- 
haps the limiting factor in overall 
stability. Very few completely as- 
sembled ovens and crystals on the 
market seem entirely satisfactory. 
Two highly developed commercial 
units are compared in parts of Fig. 
1; ageing is shown at Fig. 1D. Fig. 
lE shows warmup. Obviously, unit 
B is a great improvement over unit 
A. Because unit A employs a spring 
mount with crystal contacts which 
are not located at the nodal points, 
we would expect both ageing of the 
springs and shifting of the contact 
points. Lessening of spring pressure 
tends to cause ageing to higher fre- 
quencies while conversion of the 
metallic coating to an oxide results 
in increased crystal pressure and, 
consequently, shift to a lower fre- 
quency. Incidentally, both crystals 
had directly deposited silver elec- 
trodes. 

Oscillator Test Circuit 

Figure 2 shows a test setup 
capable of measuring minute fre- 
quency shifts in either relative or 
absolute terms. The 100 kc crystal 
oscillator, and its associated buffer 
stage, is contained within a test 
chamber capable of producing and 
maintaining known ambient tem- 
peratures. The buffer feeds a har- 
monic amplifier which produces a 
few millivolt output at 10 mc. This 
harmonic amplifier is fed to the in- 
put of a 10 mc receiver tuned to 
WWV, and the crystal is purposely 
detuned to produce a beat note of 
perhaps 200 cps with the standard 
signal. The low-pass filter removes 
the 4,000 -cps modulation normally 
on the WWV carrier but passes the 
440 -cps modulation plus the 200 -cps 
beat note. The resulting output is 
fed to one pair of deflection plates 
of a standard oscilloscope, the other 

pair of plates being fed by a cali- 
brated audio oscillator. 

Examination of the test setup in- 
dicates that all measurements are 
made against a 10 -mc primary 
standard accurate to at least one 
part in ten million. The 100th har- 
monic of the 100-kc crystal is be- 
ing compared with this standard, 
and crystal frequency shifts are 
thus made 100 times more evident. 
A shift of one cps at 10 me is the 
equivalent of a 0.01 -cps shift at 
100 kc. The output of the receiver 
contains two different frequencies, 
one the normal 440 -cps modulation 
of WWV and the other the 200 -cps 
beat note. When the audio signal - 
generator frequency is varied, two 
1 :1 frequency ratio patterns are ob- 
tained. The pattern obtained at 440 
cps serves to calibrate the audio - 
frequency generator and the 200 
cps pattern is a direct measure of 
the beat note frequency. The proce- 
dure is seen to be entirely satisfac- 
tory for our requirements. Shifts of 
five -cps crystal frequency can be 
read directly on the audio signal 
generator. It is easily possible to 
estimate shifts of one cps. The re- 
sulting accuracy of measurement is 
thus in excess of 0.5 part per mil- 
lion. 

Circuit Selection 

Reviewing requirements for a 
secondary standard, we realize that 

sound engineering is the ultimate 
aim, and that standard components 
should be employed insofar as pos- 
sible. Extremely complex circuits, 
difficult production testing, and 
costly special parts should be 
avoided. Our unit should be : ac- 
curate to within ±0.001 percent 
over periods exceeding one month, 
stable over ambient temperatures 
commonly encountered in the 
United States (32 to 120 F), and 
reasonably stable under shock. 

To satisfy the first two require- 
ments, we recognize the need of 
temperature control because an ac- 
curacy of only about ±0.02 percent 
is considered normal with uncon- 
trolled low -drift crystals. The oven 
is also required to combat the wide 
range in ambient temperature. The 
third requirement rules out any but 
rigid crystal mounts. 

The circuit used is shown in Fig. 
3. In addition to simple construc- 
tion, it has other attractive fea- 
tures. Many thermostatically con- 
trolled ovens with enclosed crystal 
holder have at least one massive 
contact plate designed to have high 
thermal capacity. A circuit such as 
this one in which this contact can 
be grounded is desirable. A conven- 
ient method of accurately setting 
the crystal to a frequency standard 
is also necessary. A small air trim- 
mer Cl is used in the circuit to make 
this adjustment. The rotor is 

IWWV 10 -MC CARRIER 
PLUS 440 AND 4,000 V CPS SINE WAVE 
MODULATION 

CRO 

100 KC 
HARMONIC 

AMP 
10 MC LOW- PASS 

FILTE R 

XTAL OSC 
(T EMPERATUR E 

CHAMBER) 
RECEIVER 

CALIBRATED 
AUDIO OSC 

FIG. 2- Block diagram shows technique used in checking stability of crystal oscil- lators against WWV 

CRYSTAL OVEN 
PILOT- 

I 

6.3V ó I 

1 L----- A -C 

C2 I 

.r,c 

1 
C4 

6J5 

0.01 
C5 

C 

I (IO )JF OUTPUT r C8 

0 O 

CGT 

FIG. 3 -Conventional crystal oscillator circuit used in the secondary frequency 
standard 
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FIG. 4-A typical crystal and oven assembly can be expected to have this ageing 
characteristic for intermittant operation during its first few weeks of operation 

grounded, which removes effects of 
hand capacitance. Crystals designed 
for this method of tuning are pro- 
duced about 25 cps high in fre- 
quency because wiring capacitance 
plus the capacitance in Cl lowers 
the crystal frequency. An undesir- 
able feature of this circuit is the 
fact that variations in tube input 
capacitance, designated C7, also 
tune the circuit. A high ratio of C, 
to C7 is desirable in reducing this 
effect. 

Now, having chosen our circuit, 
we should apply those means of 
stabilization which will increase its 
effectiveness. 

Adequate protection against low 
impedance changes is afforded by 
lightly coupling a pentode buffer 
amplifier to the oscillator. If this 
buffer is run Class A, it will draw 
negligible grid current and avoid 
the possibility of reflecting load 
changes back to the oscillator plate 
circuit. 

Optimum Conditions for Stability 

The oscillator plate circuit itself 
deserves more than casual mention. 
The crystal is being operated in a 
shunt resonant condition which re- 
quires that the plate circuit be in- 
ductive in order that proper phase 
conditions for oscillation exist. This 
is simply another way of saying 
that the plate circuit must be tuned 
to a frequency higher than 100 kc 
in order that the crystal oscillate at 
all. Hight and Willard (Proc. I.R.E., 
p 519 May 1937) have found that by 
proper choice of C, and C a high 
degree of protection against fre- 
quency changes due to variations in 

electrode voltages and circuit con- 
stants is provided. The tuning pro- 
cedure is to alternately adjust C, 
and C, for the highest oscillator fre- 
quency. In the circuit shown, the 
plate circuit is then resonant at 
about 300 kc. 

Figure 4 is a combination of 
curves from Fig. 1B and 1E, and 
indicates the ageing trend if the 
crystal oscillator is operated for 
eight out of every 24 hours. It is 
apparent that day-to-day shifts are 
progressively less, and that the age- 
ing curve is much more prolonged 
in terms of days although not neces- 
sarily in total hours. The difficulty 
of predicting what would happen 
under such operating conditions 
makes it essential to operate the 
unit continuously for highest sta- 
bility. 

Effects of moderate variations in 
either filament or plate supplies are 
not as great as would ordinarily be 
expected, if the circuit is properly 
designed. The complete circuit, as 
shown, has an instantaneous crystal 
frequency shift of about ±5 cps or 
one part per million when the line 
voltage is varied abruptly from 95 
to 125 volts. A less rapid shift is 
also evident after the heater voltage 
has assumed its new potential. The 
effects, however, are so slight that 
they are difficult to identify. During 
the above check, the VR tube still 
controls the plate supply voltage. 
The choice of regulator was made 
on the basis of its excellence as a 
regulator plus tube -to-tube uniform- 
ity. Experience has dictated that the 
VR -105, VR -150, VR -90 and the VR - 
75 are to be preferred in that order. 

We are now in a position to judge 
overall stability if we consider one 
additional factor, namely, tempera- 
ture stability under an ambient tem- 
perature range from 32 to 120 F or 
about 50 C. Manufacturers' data in- 
dicates a change in frequency of 
about ±0.0001 percent for a high - 
quality crystal and a well designed 
oven. Here are the figures : 

Cause of Drift Percent Drift 
Instability due to ambient 

temperature ±0.0001 
Approximate ageing per 

month ±0.0007 
Instability due to line 

voltage variation ±0.0001 

Total ±0.0009 
From the tabulation above, it can 

be seen that the most significant 
weakness is the comparatively high 
shift of frequency clue to ageing, 
which is in turn largely attributed 
to the mounting of the crystal. 

Desired accuracy can, however, 
be attained by careful oscillator cir- 
cuit design and by thorough produc- 
tion testing. All crystals must be 
aged at least two weeks and those 
with high ageing characteristics re- 
jected. Knowing the ageing trend 
of each crystal, the oscillator itself 
can be tuned to take advantage of 
anticipated drift. It should be 
pointed out that any such detuning 
would amount to only about 0.1 cps 
at 100 kc in an average case. 
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Design of 

Transmission Line 
Graphs are presented based on equations for short-circuited lines. From these graphs, 

dimensions of a concentric or parallel line for a given frequency, impedance, and selec- 

tivity can be directly determined, along with conditions for optimum efficiency 

ASTRAIGHTFORWARD procedure is 
outlined for the design of 

transmission line tank circuits. At 
high frequencies, short-circuited 
transmission lines are often used to 
replace inductances in tank circuits. 
This paper discusses tank efficiency, 
condition for resonance, impedance 
of tank circuit, conditions for max- 
imum impedance, and selectivity of 
the tank circuit. Specifically, de- 
sign charts are given for concen- 
tric and shielded parallel line tank 
circuits having dimensions as shown 
in Fig. 1. 

Tank EBciency and Resonance 

The purpose of the plate tank 
circuit of any class -C amplifier or 
multiplier is to transfer efficiently 
to the load the power delivered by 
the plate of the tube'. The unloaded 
impedance of the tank circuit should 
be 10 or 20 times the loaded im- 
pedance. The tank efficiency in per- 
cent is then 

Ro 
100 (1)R 

o -1- RL 

where Ro is the unloaded imped- 
ance of the tank, and RL is the im- 
pedance coupled into the tank from 
the load. This equation can be writ- 
ten in the form 

100 Qv-QL 
Qu 

where Qo is the unloaded tank Q, 
and QL is the loaded tank Q. Both 
equations, of course, yield the same 
result. 

The condition for resonance of a 
capacitance - loaded transmission 
line is defined by the equation 

(2) 

Xc = Zo tan (21-1/a) (3) 

where X, is the reactance of load- 

ing capacitor in ohms, Z. is 
characteristic impedance of the 
in ohms, given in Fig. 2, l is 

the 
line 
the 

Very High Frequency Amplifier-Parallel Wire Tank Circuit 
A 823-A beam tetrode is to be used in a push-pull class -C amplifier in the 
144 to 148 -mc amateur band. Space considerations limit the outside diameter 
of the shield to 3 in. and the length to 6 in. or 15.2 cm. In the design of a 
shielded parallel wire tank circuit, using the notation of Fig. 1, c is determined 
by the spacing between plate leads from the tube, which is 0.848 in. Assuming 
h -in. wall tubing is used for the outer conductor, making b = 2.875 in. or 
7.3 cm, then 

q a/b = 0.848/2.875 = 0.295 
Using q = 0.3, we find (from Fig. 5) that maximum unloaded tank impedance 
occurs at r = 18 and ' (r,q) = 9,520. For this value of r, a = b/r = 2.875/18 

0.16 in. which can be approximated by using h -in. tubing. The charac- 
teristic impedance is (from Fig. 4) then 265 ohms. At 146 mc, the wavelength 
is (3 X 104)/146 = 205 cm, 1/ X is 15.2/205 = 0.074, and C/ X is (from Fig. 3) 
equal to 0.04, hence C is 0.04 X 205 - 8.2 Aid, which includes the tube 
capacitance. The unloaded tank impedance is found from Eq. 7, for which 
0(l/ X) is (from Fig. 3) equal to 0.23 

Ro = bf4 >b (r,q) 0(1/ X) - 7.3(1464)9,520(0.23) = 194,000 ohms 
and the Q (from Eq. 8), for which 0(r,q) is (from Fig. 6) equal to 17.8, is 

Q = bf 4 9(r,q) = 7.3(1464)17.8 = 1,570 
Assuming that 20 watts are delivered to the load at 900 volts peak to peak 
plate swing, giving RL = Er'/2P = 20,200 ohms, we find (using Eq. 1) 
that the tank circuit efficiency is 

100 R 0 = 100 
194,000 = 90.5 percent Ro -1- RL 194,000 + 20,200 

which is quite satisfactory. The accompanying drawing shows the circuit 
and the construction of the output tank circuit 
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Tank Circuits 
By WALTER C. HOLLIS 

Project Engineer 
Sperry Gyroscope Co., Inc. 

Great Neck, N. Y. 

length of line in cm, and î, is the 
wavelength in cm. 

Equation 3 can be rewritten as 

tan -1 (X/Zo) 
27r 

tan -1 (1.59 X 106/fCZ0) 
27r 

(4) 

Citizens' Band Class -C Amplifier-Concentric Line Tank Design 
A 2C40 disc -seal tube' is to be used as a class -C amplifier in the citizens' 
band at 465 mc. The tank circuit is to be a concentric line with the outer 
conductor at 2 -in. outside diameter by -A-in. wall copper tubing. The load- 
ing capacitance is to be 2,aµf, which includes tube and tuning capacitance. 
Using the notation of Fig. 1, the diametric ratio r for the optimum Q with 
fixed loading capacitance is found (from Fig. 6) to be between 3.6 and 9.2. 
Assume that the outside diameter of the inner conductor a is to be % in. 
or 1.27 cm. The value of b (inside diameter of outer conductor) is 1% in. 
or 4.76 cm. Thus 

r = b/a = 4.76/1.27 = 3.75 
Using this value of r, we obtain (from Fig. 4 for a concentric line) a charac- 
te'istic impedance Zo of 80 ohms, a value (from Fig. 5 for a concentric line) 
for the function 1' (r) of 6,700 ohms, and (from Fig. 6 for a concentric line) 
a value of 42 for the function O (r). Furthermore, from the foregoing values, 
the product fCZ0 appearing in Eq. 4 is, for C in ßµf (not farads) 

fCZ0 = (465 X 106) 2 (80) = 7.45 X 104 

Thus (from Fig. 2) 1/A = 0.18. The wavelength X is (3 X 104)/465 = 64.5 
cm, therefore l is 0.18 X 64.5 = 11.6 cm or 4.57 in., which gives (from Fig. 3) 

(//X) = 0.54. Then the unloaded impedance of the tank circuit (from 
Eq. 16) is 

Ro = bf* ¢ (r) I1(l/ X) = 4.76(4651)6,700(0.54) = 372,000 ohms 
and the Q (from Eq. 17) is 

Q = bfl 0(r) = 4.76(4651)42 = 4,320 
The drawing shows the mechanical arrangement of the tank circuit. The 
cathode line can be designed by the same method. 

Z. 4-1/2 IN.- ---- 

PLATE TUNING 
(CATHODE BYPASS CAPACITOR 

BUILT IN TUBE BASE) 

r 

CATHODE BIAS RESISTOR 

6.3 V 

a. 1/2 IN. 
J.'\ -b 

2C40 

46O -47O MC OUTPUT 

+EBB ' 'M CA (PLATE BYPASS CAPACITOR) 

INPUT L 

-EBB 

FIG. 1-(A) Size of concentric line is ex- 
pressed by dimensionless ratio. (B) Size 
of shielded parallel line is expressed by 

two dimensionless ratios 

where f is the resonant frequency in 
mc, and C is the loading capacitance 
in p.p.f. This relation is shown in 
Fig. 2 together with the relations 
for length in electrical degrees. 

In some cases, the length may be 
fixed by physical limitations in size. 
Under these conditions, Eq. 3 can be 
rewritten as 

C 5.3 
X Zo tan (27r//X) 

This relation is plotted on Fig. 3, 
using the lefthand scale, for several 
values of Zo. 

(5) 

Impedance and Selectivity of Tank 

The unloaded impedance of the 
tank circuit is given by the equa- 
tion 

Ro = 
47rZ oz 1 - ces (47r// X) 1 
ReA L (47r// X) + sin (4z1/ X) J 

= 4.19 X 10-4 (fZ02/Re) ß (l/A) (6) 

where Rs is the series resistance of 
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Right hand scale gives unloaded impedance length parameter (see Eq. 6) 

the line in ohms per cm and 4 (l/ì,) 
is given on Fig. 3 using the right- 
hand scale. The derivation of Eq. 6 
is given in Appendix I. 

As will be shown later, R2 = 
K (ft"/b) where K is a function of 
the line geometry and material, and 
b is an outside dimension of the 
line geometry. Equation 6 becomes 

Ro = bfin 'G (a, b, c, ...) 95 (11 X) (7) 

where a, b, c, . are dimensions of 
the line geometry. The function 
Y (a, b, c, . . .) is readily deter- 
mined for any line configuration for 
which Zo and R., can be analytically 
defined. Later 4' (a, b, c, ...) will be 
determined for concentric and 
shielded parallel lines. 

Transmission line reactances 
vary more rapidly with frequency 

than lumped reactances; as a result 
the selectivity expressed as the Q is 
larger than for an equivalent 
lumped reactance. The following 
equation is derived in Appendix II, 
assuming a lossless loading capac- 
itance 

Q = 2.09 X 10-+f (Zo/R8) 
= bf1/2 O (a, b, c, ...) (8) 

Equation 8 shows that the selectiv- 
ity is independent of the length, a 
rather unexpected result. Because 
a = R2/2Z0, it is readily seen that 
the condition for maximum selec- 
tivity is the same as for minimum 
attenuation. 

Conditions for Maximum Impedance 

From the standpoint of tank effi- 
ciency, it is desirable that the un- 
loaded tank impedance be as large 
as consistent with good design. The 
conditions for maximum impe- 
dance are readily determined for 
two extreme cases. They are (A) 
length limited by physical consider- 
ations of size and (B) loading ca- 
pacitance fixed at a certain mini- 
mum determined by maximum tube 
capacitance. 

(A) Length Fixed -It is readily 
seen from an examination of Eq. 7 
that the maximum impedance oc- 
curs at the maximum of the func- 
tion 4' (a, b, c, ...), because 4) (l/a) 
is constant. 

(B) Loading Capacitance Fixed 
-Let us start with Eq. 6. From ob- 
servation of 4) (1/A) on Fig. 2 it is 
readily seen that ¢ (l/a) is approxi- 
mately linear to (l/),) = 0.15. Us- 
ing the series expansion for sin 
(4;.1/a) and cos (4ici/A) and neglect- 
ing terms of higher order than two, 
we obtain 

4, (//x) = it 11X) 
(l/ X) < 0.15 (9) 

But the condition for resonance deft 
mands that 

l/X = -tan-1 (Xc/Z o) `= Xc/2aZo 
(//x) < 0.08 

or 
4,(l/x) = Xc/2Zo (10) 

Substituting Eq. 10 in Eq. 6, we 
obtain 

Ro = 2.09 X 10-4f X,, (Zo/Re) = 
b fin O (a, b, c, ...) X 0 (11) 

Equation 11 is seen to be Eq. 8 mul- 
tiplied by Xe. Thus the maximum 
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impedance occurs at the maximum 
for the selectivity. This relation is 
true only for short lines. For longer 
lines, the condition for maximum 
impedance increases toward the 
condition for the maximum for fixed 
length, because for X,/Z decreas- 
ing, l/), approaches a limit of 0.25, 
a constant. 

Concentric and Parallel Lines 

All the needed equations have 
been presented for the general case. 
Equations 6 and 7 give the relations 
for unloaded impedance R,,, and Eq. 
8 the relation for selectivity or the 
Q. The proper relations can be de- 
termined readily for any line con- 
figuration for which Z and Rs can 
be determined. 

The remainder of the discussion 
will be concerned with the specific 
relations for concentric lines and 
shielded parallel lines. 

Let us define the following par- 
ameters : a is the outside diameter 
of inner conductor, b is the inside 
diameter of outer conductor, c is the 
center to center line spacing in cm, 
and ps is the skin effect surface re- 
sistivity of the conductor in ohms 
per square cm. These dimensions 
are shown on Fig. 1. 

Let us determine ps, as it enters 
into the calculation for all line con- 
figurations. Resistivity p., is de- 
fined as 

ps = p/6 (12) 

where p is the specific resistivity of 
material in ohms per cubic cm and 
S is the skin depth in cm. For cop- 
per at 20 C, p = 1.724 X 10-' ohms 
per cm cube, and ô = 6.62 X 10' 
per f" cm. Therefore, ps for copper 
becomes 

Ps = 2.61 X 10-4f1/2 (13) 

For other materials, ps is propor- 
tional to the square root of the re- 
sistivity of the material relative to 
copper. 

Concentric Lines - Using the 
above notation, Ramo and Whin- 
nery' give the following relations 
for Z. and Rs 

Zo = 601n (b/a) 

Pe (a + b 

= 2.61 X 10-4f1/2 (1 + b/a)//irb 

= 8.31 X b0 'fl/2 ¡1 + / 
Equation 6 then becomes 

Rs 

(14) 

(15) 

Ro = 18,150 b f1"2 (ln b/a)2ç(l/)0/(1 + 
b/a) = bPi211.(r')0(l/).) (16) 

where r = b/a. Substituting Eq. 14 
and 15 in Eq. 8, we obtain 

Q = 151 b 
i/b 

f1/2 2 In (b/a)/(1 -1- b/a)bf _ 
) (17) 

Equations 16 and 17 have been de- 
rived independently by Hansen's 
derivation.' 

Shielded Parallel Lines-Using 
the same notation, Ramo and Whin- 
nery2 give the following relations 
for Z and R., 

Zo = 120 / 
L 

In r2p ( 
(1 

- g4 

) J2)1 -{- 

l -F- 4p2 
(1 - 4q2) (18) 

16p4 

Rs pv 
1 r[1 1 4 á p2 

(1 - 4q2)] 
p 

1 1 + 4p2J 

L 8p J 
f1/2 

2 

=1.66X10-4 3 ' 
1 I 2p (1 -f- 4q2 

L 
1-I q' - 

-1p4 JJ 
1 + 4p2 -j 

87,4 J 
(19) 
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FIG. 4-Characteristic impedance is shown as a function of dimensionless ratios of line 
size. Using this and the four other curves presented herewith, one can design trans- 
missions line tank circuits. The cross-sectional dimensions of either a coaxial or shielded 
balanced line (Fig. 1) are used with Fig. 6 (next page) to obtain the optimum propor- 
tions. Capacitive loading effects of tube are obtained from Fig. 2 and 3. This (Fig. 4) 

graph is used to obtain impedance of the line for use with Fig. 3. Figures 3, 5, and 

6 give angular functions that are substituted into the appropriate Eq. 4, 5, 7, 8, 16, or 17 

as outlined in- the two boxes on the opening pages 
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where r = b/a, q c/b, and p = 
c/a = rq. Substituting Eq. 18 and 
19 in Eq. 6 and 8, we obtain tp (r,q) 
and O (r,q) respectively. 

Figure 4 shows characteristic im- 
pedance versus r for concentric and 
shielded parallel lines (the latter 
for several values of q) ; Fig. 5 
shows unloaded tank impedance 
versus r and q, and Fig. 6 shows Q 
versus r and q. It should be noted 
that the curves for the shielded 
parallel line apply approximately for 
q' = 1 - q. Because relations for 
shielded parallel lines are only ap- 
proximate, they do not apply for 
values of p (Eq. 18 and 19) close 
to one. As a result, the extrapolated 
curve in this region is shown as a 
dotted line. 

Appendix I 

Although these transmission -line 
equations are conventional, they 
need to be re -arranged into forms 
more useful for graphical presenta- 
tion. 

The formula for the unloaded im- 
pedance of a tank circuit can be de- 
rived by using the notation of Table 
I. The sending end impedance of a 
short-circuited transmission line is 
given by the equation 

Zs = Z0tanh7l = Zctanh (a -l- jß)1 

= Z o 
Binh 2a1 + j sin 2ßl 
cosh 2al + cos 2ßI 

"-` Z c 
al + j tan ßl (20) 

cos2ßl 

For a well -designed line al is very 
small, cosh 2a1 1, and sinh 2a1 
2a1. 

Next Zc, a and ß must be deter- 

mined. Both Z, and y = a + jß are 
defined as follows (transmission 
line tank circuits are usually made 
with air dielectric, therefore Gy is 
zero) 

Zc = (Z/ Y)I/2 = [(Rs + jwLs) ljwüs11/2 
= (Laie s)1/2 [1 -j (Rs/wLs)] 1/2 (21) 

= (ZY)I/2 = [(Rs +.jwLs) (jwCs)] 1/ 

= j[w2LsCs (1 - jRs 'wLs)]1/2 
But (Rs/wLs) << 1, (L8 'Csllf'- = Zo, and w 

(LsCs)1/2 = 27r 1 X = ß, therefore 
Zc = Zo (1 - jRs!2wLs) (22) 

y = w (LsCs)1/2 [(R8'wLs) + ¡[1/2 
(2r/X)1[(Rs%2wLs) +j[ 

= a + jß1 (23) 

From Eq. 23, Rs/ 2wLs = a,'ß. Substi 
tuting the value in Eq. 22 gives 

Zc = Zo (1 - ja/ß) (24) 

Substituting Eq. 24 into Eq. 20 
gives 

Zo 
al +a tan ßl 

(cos2 ßl ß ) 
j(tan ßl - os ßl) ] 

Table I-Symbolic Notation 

Zs = sending end impedance of line in 
complex ohms 

Zc = characteristics impedance of line 
in complex ohms 

Z = series impedance per unit 1 ength 
of line 

Y = shunt admittance per unit length 
of line 

R8 = series resistance -per unit length 
of line 

L8"= series inductance -per unit length 
of line 

G8 = shunt conductance per unit 
length of line 

Cs = shunt capacitance per unit 
length of line 

a = attenuation constant of line 
ß = phase constant of line 
y = propagation constant of line 
w = angular frequency 

The term a2//ß cost ßl is negligible compared 
to tan ßl, therefore 

al 
(cos2 ßl + 

a tan 
ß 

ßl 

j (tan ßl)] 
= R+ j X (25) 

Now resonate the impedance Z3 
with a capacitive reactance of 
-jZ° tan ß1. The parallel impedance 
presented by this combination is 
then 

Zs=Zo 

Q = 
2 (Ar/fo) 6 X 104R8 

= 2.09 X 10,4 f (Z o/R.) 
which is Eq. 8. 

R =I R = 

(Zo tan ßl)2 

Zo[(al/cost fil) + (a tan ßl)/ß 
Zoß 1 - cos 2 ßl 

(26) 
a [2ßl+sin2ßl] 

But ß = 27r/X, and a = R8/2Zo, therefore 
4ir Zoe 1 - cos (4ír1/X) 

Ro = Rs (4ír1/X) + sin (4al/X)J 
= 4.19 X 10-4 (fZo2/Rs)(1) (l/X) (27) 

Equation 27 is Eq. 6. 

Appendix II 

To derive the formula for selec- 
tivity, expressed as Q, of a tank cir- 
cuit, consider that .12C, = X(Of/fo). 
For a line Terman' gives the equa- 
tion 

A Xi, = X (Of/fo) (2 8l/sin2 ßl) (28) 

The total change in reactance with 
detuning is 

AX= OXc+ ¿XL 
= X (1 + 2 ßl/sine ßl) (Qf/f o) 

where X = Zo tan ßl. Let (OX/Zo) 
= (R/Z), which is the condition 
for half power, then 

(tan 13l1 (1 + 2 ßl/sin 2 ßl) (if/f o) = 
al 

( 
a tan fl 

cos2 ßl + ß 
(28l+ sin 2ßl)(Of) _ 

2 fo 
(a (2 ßl -}-2 in 2ßl) (f f) 

ß 
R8/2Z0 Ria, 3 X 104R. 

2%r/X 47rZo 4a .13 ta 

From the definition of the Q 

1 4 urfZo 

X 

REFERENCES 
(1) Terman, Frederick E., "Radio Engi- neering Handbook", McGraw-Hill Book Co., Inc. p 449. 
(2) Ramo and Whinnery, "Fields and 

Waves in Modern Radio", John Wiley and Sons p 832. 
(3) On Resonators Suitable for Klystron Oscillators, Hansen, W. W., and Richtmyer, 

R. D., Jour Appi Phys, p 189 March 1939. (4) 
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WOVA Nøe, tute 
Ul/n'q ts 
$00"re 

16G12626-Shield-1Y2" long 
#16 G 12627-Shield -1-15/16" long 

16G12628-Shield-2'/8" long 

L 

ANOTHER ("24'1Gz'FIRST 

In keeping with the traditional policy of anti- 

cipating changes as well as meeting them .. . 

Cinch engineers, in cooperation with tube manu- 

facturers have designed and produced a com- 

plete line of molded and laminated miniature 

sockets for the new Noval Nine Prong Tube. 

Now available-write for details 

53F12625 
Military type dome top casting. 

Attached Base-Mica Filled 

Molded with .093 mtg. hole 
11/8" mtg. center 

53 F 12617 

Saddle Type-Mica Filled 
Molded with .093 mtg. hole 

I'/e" mtg. center 

56E12571-Laminated Noval 
I%8" mtg. center 

CINCH MFG. CORPORATION, 2335 W. Van Buren St., chicago 12, Illinois 

Subsidiary of United -Carr Fastener Corporation, Cambridge 42, Mass. 



Cathode 
Follower NOMOGRAPH 

By MELVIN B. KLINE 
senior Electronic Engineer, Research, and Development Division 

Allen B. Du Mont Laboratories, Inc., Passaic, N. J. 

Gain, amplification factor. and the ratio of cathode load 
resistance to tube plate resistance are related in this first 

of a series of three cathode -follower nomographs 
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THE CATHODE -FOLLOWER has 
become one of the most use- 

ful tools of the electronic engi- 
neer because of its desirable 
characteristics as an impedance 
transformer. 

Neglecting the effect of inter - 
electrode and other shunting 
capacitances, the actual and 
equivalent circuits of the cath- 
ode -follower are as shown on the 
nomograph. Circuit equations are 

µEu = (Rk 

E = «kip 
Ei = E, + E 

(I) 
(2) 
(3) 

Since the gain A is the ratio of 
output voltage to input voltage, 
solution of these equations re- 
sults in the following expression 
for the gain of a cathode -follower 

A = É; _ 
µRk 

rP+Rk (AL +1) 
Dividing by Rk and letting Rk/rn 
=n 

µ + 1 + (1/n) (5) 

When n is very large (Rk>>)*,,), 
the gain approaches a maxiinum 
value of 1. 

Very often, the engineer wants 
to know how much gain (actu- 
ally loss) he will get from a 
cathode -follower using a specific 
tube and cathode resistor. The 
nomograph relates tube amplifi- 
cation factor p., gain A, and the 
ratio n of cathode load resistance 
Rk to tube plate resistance R9. 

The cathode -follower nomo- 
graph in the next issue relates 
gain, transconductance, and cath- 
ode load resistance, since trans - 
conductance is generally easier to 
work with than amplification fac- 
tor when dealing with pentodes. 
The third nomograph will give 
output impedance when transcori- 
ductance and cathode load resist- 
ance are known. 

I 36 ELECTRONICS REFERENCE SHEET May, 1947 - ELECTRONICS 



ACCURATE TAPER CONSTRUCTION 

Mallory operators testing elec- 
trical characteristics of taper 
shown above. 

. . . you expect it . . . and you get it in 
Mallory Carbon Controls 

NEW DATA FOLDER AND SPECIFICA- 
TION SHEETS. Send for new Engineer- 
ing Data Folder containing complete 
specifications on all Mallory variable 
resistors, including both carbon and 
wire -wound types. Specification 
Sheets also available. 

Mallory carbon controls have long been famous 
for their taper construction-construction so 

accurate that it literally duplicates the most rigid laboratory standards in quantity 
production. How Mallory achieves this mathematical precision is a closely -guarded 

secret. But the results are clearly apparent in the smooth feathering -out of the tapers 
themselves-in the noiseless operation which they make possible. 

Mallory methods of manufacture provide accuracy over the entire taper-and that's 
one reason, though not the only one, why you expect more and get more from 

Mallory carbon controls. Check the other reasons listed below. Then, contact our 
district sales office or write us direct. Feel free to call on us for special engineering 

help too. 

Only Mallory Carbon Controls Offer All These Features : Low "Hop -Off" - 

Resistance . . . Minimum Short -Out Resistance . . . Smooth -Operating Mallory 

Alloy Contactor ... Highly Humidity Resistant ... Low Noise Level ... Extremely 

Accurate Taper Construction ... Non -Distorting, Non -Loosening Assembly Con- 

struction ... Spring Pressure Terminals, Smooth Bearing Surfaces, Mallory Spring 

Alloy Contact Arms, Self -Lubricating Elements-all contributing to longer life. 

MALLORY 
P.R. MALLORY EL CO.. Inc. 

RESISTORS 
(FIXED AND. VARIABLE) 

P. R. MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA 
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TUBES AT WORK 
Including Industrial Control 

Edited by VIN ZELUFF 

Television System for Industrial Applications 138 

Automatic Control of Battery Charging 156 

Mercury Memory Tanks in New EDVAC Computer 168 

Improvements in Phonograph Oscillators 176 

Nomenclature System for Glass Bulbs 184 
2,500 -foot Vertical Antenna 188 
Two -Way Railroad Pack Set 190 

Television System for Industrial Application. - 
A VERSATILE system of industrial 
television has been developed by 
engineers of Emerson Radio, the 
first reported use of conventional 
525 -line technique for such a pur- 
pose. Designed for visual inspec- 
tion of critical operations on a pro- 
duction line from a remote point, 
the system has been operating daily 
for several months in the company's 
plant in New York City. Produc- 
tion -line assembly of table model 
radio receivers is monitored by the 
camera unit and the resulting pic- 
ture appears on receivers in the of- 
fices of executives of the company. 

The arrangement of the complete 
system as set up in an industrial 

plant is shown in Fig. 1. Located 
at strategic points in the factory 
are camera pickup units trained 
upon the portion of an assembly 
line or processing machine desired. 
Each camera unit contains two 
microphones for pickup of the ac- 
companying sounds in the plant. 
Both the video signals and the audio 
signals are fed into a central control 
unit that channels them to the re- 
ceivers. To provide complete ver- 
satility, on -the -air television re- 
ceivers are provided for reception 
and distribution of important news 
events and other broadcasts. 

At the viewing points, per- 
haps in the executives' offices, are 

A standard 525 -line image showing the assembly line in operation appears on the screen of the receiver unit while vice-president Dorman D. Israel and chief engineer Maurice Levy discuss the advantages of the system 

U TELEVISION 
RECEIVERS 

CAMERA PICKUPS 

IN P LANT 

CONTROL 
UNIT 

RECEIVERS AT KEY POINTS 

FIG. 1 Basic units of television system 
for monitoring manufacturing operations 

in a factory 

located television receiving units 
with binaural audio systems. Dial- 
ing a selector system at these re- 
ceivers permits choice of viewing 
scenes of workers in the plant or 
broadcasts over the air. Binaural 
sound reproduction has been found 
to aid in creating an illusion of be - 

Housing of the optical elements of the 
Schmidt system and the projection tube 
in the receiver cabinet. Vertical and 
horizontal controls are on the chassis 
at left and additional power supplies 

are mounted on a shelf below 

ing on the floor of the plant in the 
mind of the person viewing the 
screen. 

A detailed breakdown of the sys- 
tem is shown in Fig. 2. Each pickup 
unit contains an image orthicon 
-aving a three-inch diameter, type 
2P23. A lens in front of the tube 
permits focusing. Standard RMA 
synchronizing pulses are supplied to 
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This trio of standard Guardian Stepping Relays: (1) continuous 

rotation, (2) electrical reset, (3) add and subtract-will start you 

off with a minimum of design and keep your product operating 

indefinitely. The Guardian Steppers shown are adaptable to 

numerous applications: automatic circuit selection; automatic 

sequence selection of circuits; automatic sequence cross -connec- 

tion of circuits. They are used in automatic business machines, 

production totalizers, conveyor controls, animated displays, tele- 

phony, remote tuning, with a host of additional uses you will soon 

discover. On each, the contact finger rotates counter -clockwise. 

All three Steppers follow 10 pulses per second within the rated 

voltage range of the relay. Special construction prohibits skip- 

ping or improper indexing of the ratchet. Available in separate 

units or in combination with relays, contact switches, solenoids; 

completely assembled and wired to terminals; mounted on special 

bases or in enclosures. "Special" modifications are obtainable in 

production quantities. Write for Bulletin SR. 

ARD a 
1625-F W. WALNUT STREET CHICAGO 12, ILLINOIS 

A COMPLETE LINE OF RELAYS SERVING AMERICAN INDUSTRY 

Series 100 Snap -Action Relay 
.3110110.11100111.1.11.101am 

s 
3 
e 

Guardian Featherub Switch 

Series 500 Midget Relay Series 1-A Solenoid 

1112 Ina CC 
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In the camera pickup unit, the image orthicon is shielded and mounted behind the 
lens. The five -inch electronic viewfinder faces the rear of the instrument and can be 

removed in its own cabinet if needed remote from the camera case 

this from the central control unit. 
For focusing the camera unit, a 

five -inch type 5FP4 cathode-ray 
tube with magnetic deflection is 
provided as an electronic view- 
finder. Video amplifiers and de- 
flection circuits for both c -r tubes 
are included in this unit. About 
7,000 volts for the 5FP4 are ob- 
tained from the built-in power sup- 
ply. The latter also supplies 1,500 
volts and 400 volts for the image 

orthicon and other tubes in the 
pickup unit, making a total of 32 
tubes used in the television circuits 
of the pickup unit. 

The video signal output of the 
camera unit is fed over twin coaxial 
cable to the central control unit. In 
the Emerson plant, about 1,000 feet 
of cable are employed for the video 
signal and the audio signal is car- 
ried over a separate line. For some 
installations an r -f carrier audio 

(MIKE NOI) 

PICKUP UNIT 
CAMERA TUBE) 

IMAGE 
VIEWER ORTH- 

ICON 

[VIAMPDÉ 
OEFL DEFL VIDEO 
CCTS CCTS AMP -r- -- 

PWR SUPPLY 

A -F NO. I - -A -F NO 2 

TO CONTROL UNIT 
OR CARRIER 
SYSTEM 

(SPEAKER NO2) 

CONTROL UNIT 

(MIKE NO2) 

(SPEAKER NOI) 

RECEIVER UNIT 

o 
o 

o 

PICTURE TUBE 
AND 

OPTICAL SYSTEM 

¡ 
I --_nuDET DET 

DIO AUDIO 
V AMP AMP 

POWER 
' 

SUPPLY 

DEFLECTION 
CCTS 

VIDEO 
AMPLIFIER 

DEMODULATOR 

AUDIO AMP 

TELEVISION 
RECEIVER 

CONTROLS 
O © O 

f 
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PICTURE 

TUBE 

\- 
OO©®1 

VIDEO 
AMPLIFIER, 

SWEEP 
CIRCUITS 

POWER SUPPLY 

PHONO 

RECORDS 

FIG. 2 Breakdown of electronic circuits. The centrai control unit normally handles several camera pickups and receiver units 

The central control unit contains a shad- 
ing signal generator, mixing amplifier. 
RMA signal generator, synch generator, 
and power supplies at left. The video 
and audio monitors and channel -selector 

circuits are at right 

system may be needed and r -f os- 
cillators and amplifiers would then 
be incorporated in the pickup unit 
for a two -channel audio system. Us- 
ing frequencies higher than five 
megacycles, the modulated r -f sig- 
nal could then be handled on the 
same coaxial cable that carries the 
video signal. 

The central control unit origi- 
nates the standard RMA synchro- 
nizing signals used throughout the 
system. It contains a receiver for 
the picture signal that supplies a 
seven-inch cathode-ray tube type 
7EP4 used for monitoring the video 
lines to insure that a satisfactory 
picture is being supplied to the re- 
ceiver viewing units. Audio moni- 
toring is provided by a loudspeaker 
and ampilfier in this unit. For the 
carrier system, demodulators would 
be necessary as well. 

The receiver unit illustrated pre- 
sents a 16x22 -inch picture on its 
screen. This is projected from a 
five -inch c -r tube, type 5TP4, ar- 
ranged in the Schmidt system with 
a plastic aspherical lens for correc- 
tion. An alternative would be a ten - 
inch direct -viewing tube for a 
smaller unit. Deflection circuits and 
video amplifier for the receiver are 
included in this unit as are also the 
audio circuits and loudspeakers for 
the two -channel system. 

In addition to the many possible 
applications in industry for time 

(Continued on p 156) 
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FOR THE FIRST TIME! 

Western Electric 
DEPOSITED CARBON RESISTORS 

ARE COMMERCIALLY AVAILABLE 

For Such Circuit 
Applications As: 

Accelerometers 
Artificial networks 
Audio amplifiers 
Bolometers 
Cathode ray oscilloscopes 
Colorimeters 
Detector circuits 
Direct coupled amplifiers 
Electronic intrusion -detector 

circuits 
Electronic measuring equipment 
Electronic microscopes 
Electronic pressure indicators 
Electronic switches 
Equalizers 
Facsimile equipment 
Feedback amplifiers 
Filters 
Fluid conductivity controls 
Geophysical apparatus 
High frequency IF amplifiers 
Ohmmeters 
Phototube circuits 
Picture signal generators 
Precision electronic counters 
Pulsing circuits 
Radar amplifiers 
Radio transmitters 
RC oscillators 
Receivers 
Resistance bridges 
Sawtooth generators 
Servo amplifiers 
Sound analyzers 
Television timing circuits 
Temperature control bridges 
Test loads for radio transmitters 
Vacuum tube voltmeters 
VHF receivers 
Video amplifiers 

THE NEW TYPE CIRCUIT ELEMENTS 
for higher stability with closer tolerances! 
Bell Telephone Laboratories developed 
and Western Electric is now producing a 

complete line of Deposited Carbon Re- 
sistors that are particularly suited for high 

frequency applications. They have a high 
ratio of effective high frequency resistance 
to d -c resistance ... greater than that of any 
other type of resistor. 

In this new line, the standard tolerance. 
for precision resistors is 1% (where re- 

quired, they can be supplied to tolerances 

MAIL THIS 

COUPON FOR 
COMPLETE 
INFORMATION 

of 2%); the standard tolerances for 
general use resistors are t 1%, 2% and 

5%; and for power resistors 5%. 
Western Electric Deposited Carbon Re- 
sistors are available in a wide range of 
values from 1 ohm to 50 megohms: in 
power ratings from .15 to 600 watts for 
free air cooling. 
Contact your local Graybar representative 
or send the attached coupon for complete 
information. 

Graybar Electric Co. 
420 Lexington Avenue 
New York 17, N.Y. 

Please send me Bulletin T-2341 describing the new 
Western Electric Deposited Carbon Resistors. 

Name 

Company 

Address 
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Spectrometer Vacuum Leak Detector 

By G. A. DOXEY 

Special Products IJirision 
General Electric Co. 
Schenectady, Y. }. 

VERY SMALL INLEAKS can be eval- 
uated and located in high -vacuum 
systems, and leaks in any closed 
metal or glass system that can be 
evacuated (such as radio tubes, re- 
frigerator parts, or boiler tanks) 
by using the mass spectrometer 
shown in Fig. 1. The technique is 
to connect a specially constructed 
mass spectrometer to the system. 
which is then evacuated. A tracer 
gas, usually helium, is allowed to 
enter the evacuated system through 
any leaks. If the tracer gas does 
enter, it is identified by the mass 
spectrometer. The spectrometer 
built for this purpose by General 
Electric can detect an inleak so 
small that only one cubic centimeter 
of helium at atmospheric pressure 
will enter the system in 16 years. 

Helium is used as tracer gas be - 

cause of its light mass and because 
it has little tendency to form com- 
pounds with other gases in the sys- 
tem. When the leak detector is 
attached to the system, and a leak 
exists, the tracer gas passes 
through the opening and is ionized 
in the spectrometer tube. The ions 
are accelerated by an electrostatic 
field and deflected in a magnetic 
field. These fields are adjusted to 
allow only helium to pass through a 
narrow slit to a collector plate. An 
indicating instrument registers the 
presence and the concentration of 
helium in the system and thus the 
relative size of the leak. 

Utility of Leak Detector 

The outstanding advantages of 
this instrument are that it locates 
small leaks in the presence of large 

FIG. 1-Spectrometer leak detector is used to locate inleaks in vacuum tubes by jet method 

ones, has high sensitivity (detects 
one part helium in 200,000 parts 
air), has quick response (one sec- 
ond from the time helium enters a 
leak in small systems), pressure in 
test sample over a wide range does 
not affect results, it is clean (tracer 
gas used does not contaminate sys- 
tem), is speedy in operation, per- 
mitting production -testing of small 
parts as illustrated in Fig. 2, and is 
sufficiently simple to operate to save 

FIG. 2-Hermetically sealed instruments 
in production are searched for leaks by 

envelope method 

time of skilled personnel in testing 
very large all -metal high -vacuum 
systems. 

Whereas the mass spectrometer 
as a leak detector might be thought 
of as laboratory equipment, it can 
be adapted for industrial use by 
redesign and rearrangement of its 
parts. The main components of this 
leak detector, indicated in Fig. 3, 
are: (1) mass spectrometer tube- 
includes ion source, deflecting mag- 
net, ion collector, and preamplifier; 
(2) diffusion pump-has a liquid 
nitrogen trap which will produce a 
vacuum in the mass spectrometer 
tube of 7 x 10-° mm of mercury, or 
lower ; 

(3) roughing vacuum pump- 
rotary-oil type; and (4) necessary 
controls for these. 

An ion gage control gives con- 
tinuous indication of spectrometer - 
tube pressure in the range of 1 to 
0.0001 microns (10' to 10' mm of 
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TRIO OF 
LITTELFUSE "FIRSTS" 

IN FUSES ... 

QUICK -ACTING 3AG Littelfuses for low 

time-lag applications. Elements of fraction- 
al amperage fuses are protective coated to 

prevent oxidization, and promote a clean 

breok. 

EMS 

These Littelfuse 3AG fuse mountings offer sharply increased safety 
and convenience. Typical of the complete Littelfuse line of fuses, 
mountings and accessories, they represent smooth coordination of 
sound engineering and original thinking. This assures effective cir- 
cuit protection and lasting satisfaction. 

LITTELFUSE 3AG EXTRACTOR POSTS eliminate unsightly exterior fuse clips 
on appliances, equipment or instruments. The fuse is held in the end 
of the removable knob. Unscrew it, and the fuse is safely changed 
without irritating inconvenience. Their dead front construction pre- 
vents accidental electrical shocks. Extractor Posts are easy to. install. 
They conserve space in panel layouts-can be ganged in rows with 
a common bus. 

Iittelfuse 3AG Extractor Posts are available in finger -operated types 
with and without 31/2" flexible cord or "keep chain," and in a 

screwdriver type. 

STEEL -COVERED 3AG SIZE FUSE MOUNTINGS prevent accidental damage to 
fuses, prevent injury by exposed terminals. Available with conven- 
ient hinged cover in single and double pole types, and in single pole 
and spare fuse holler combinations, these mountings all have fatigue - 
resistant nickel plated phosphor bronze clips. A double -pole type 
with removable non -hinged cover also is offered. 

Both types meet Underwriters' requirements, and solve your fuse - 

mounting problems with thrift and efficiency. Send for your new 

Littelfuse catalog number 9 today! 

SLO-BLO 3AG Littelfuses have high time- 

lag to withstand heavy surges-quick on 

shorts. Anti -fatigue construction. In 1/100 
to 20 amp. ratings. 

I1TTE IFUSE 
4761 EAST RAVENSWOOD AVE. 

NITETLITE SWITCH LITE IGNITION FRITZ NEON INDICATORS SWITCHES 

ELECTRONICS - May, 1947 

"TINY-fMIGHTY" 3A4. Littelfuses are bakelite- 
enclosed, arc -quenching, powder -filled fuses. In 
10, 12, and 15 amp. ratings. The smallest Un- 
derwriters' Laboratories approved fuses in rat- 
ings this high. 

ifectee4ved 
CHICAGO 40, U.S.A. 

CIRCUIT BREAKERS FUSES, MOUNTINGS AND ACCESSORIES 
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mercury). There are two VGI-A 
tubes (1 spare) mounted between 
the spectrometer tube and the diffu- 
sion pump. The ion gage control 
has an adjustable automatic cutoff 
which is usually set at 4 x 10-5 mm 
of mercury. Pressure increases in 
the spectrometer tube beyond this 
point will trip the cutoff circuit and 
thus remove power from the ion 
gage and spectrometer -tube fila- 
ment. The emission regulator of 
the ion -gage control stabilizes fila- 
ment emission against changes in 
line voltage or tube pressure. In 
ordinary continual use, the spec- 
trometer filament will last about 
two weeks. Filaments are inter- 
changeable and are easily replace- 
able. 

A leak detector panel provides 
necessary voltages for the spectrom- 
eter -tube filament and the ion 
source. The emission regulator for 
the spectrometer tube filament 
automatically regulates emission 
current at one of four predeter- 
mined values regardless of changes 
in line voltage or tube pressure. 
Four settings give four sensitivity 
ranges for detecting various sizes 
of leaks. The leak detector panel 
has a receptacle for connecting the 
portable indicator, which can be 
held by the operator when using a 
helium jet. 

i- 
X61 f*1 BATTERY 

CHAR- 
GER 

o 
PORTABLE OUTPUT - INSTRUMENT 

,-ION SOURCE 

D -C AMPL THROTTLE% 
GAS INLET 

ACCELERAT- -FROM TEST 
ING VOLTAG3 ,. SYSTEM 

SUPPLY 
ÉM ÌSS10ti --COLLECTOR 
CONTROL MAGNET 

ION GAGE 
CONTROL 

ION GAGE] 

DIFFUSION 
PUMP - 

115 V 
60 CPS 

THERMOCOUPLE 
GAGE CONTROL 

LTHERMOCOUPLE 
GAGE 

ROUGHING 
PUMP 

FIG. 3-Block diagram shows essential 
components of spectrometer leak detector 

Batteries and battery charger 
provide plate and filament voltage 
for the amplifier. The battery 
charger, which is connected to the 
a -c line, is used when necessary to 
charge the storage battery to nor- 
mal voltage. 

All these parts are enclosed in a 
cabinet mounted on wheels to facil- 
itate moving the leak detector from 
one test area to another. A ther- 
mocouple vacuum gage and control, 

a throttle valve, and a standard 
leak are also furnished with each 
leak detector. 

The thermocouple vacuum gage 
and control has a range of 0-100 
microns (0 to 0.1 mm mercury). 
It is used first as a check on rough 
vacuum before turning on the dif- 
fusion pump, and second, to check 
high vacuum before turning on the 
ion gage. 

The throttle valve is provided for 
maintaining pressure differential 
between leak detector and test sys- 
tem. The standard leak can be used 
for checking sensitivity of the in- 
strument or for measuring, by com- 
parison, rate of leakage. 

/'e( -II loques foe Detecting Leaks 

Two methods of leak detection 
are commonly used : the envelope 
method and the jet method. The en- 
velope method involves the use of 
an envelope or container of helium 
to surround the system or vessel 
being leak -tested. Helium will dif- 
fuse through any leaks which may 
be present and will give an indica- 
tion of total leakage. 

To find the location of a leak, the 
jet method is used. A small helium 
jet is held about ' in. from the sus- 
pected area and moved at the rate 
of in. per second. As the jet 
passes over the leak, helium is 
drawn into the system and is regis- 
tered on the output instrument. If 
the jet is made very fine with a 
small flow, leaks can be located 
within about in. 

Before leak detection can be 
started, a vacuum must be drawn in 
the spectrometer tube. This re- 
quires water for the diffusion pump 
jacket, liquid nitrogen for the cold 
trap, and electric power for the ro- 
tary pump and diffusion pump 
heater. The time required to pump 
the spectrometer tube down to op- 
erating pressure is about one and a 
half hours. 

Test samples are connected to the 
leak detector through a throttle 
valve which allows adjustment of 
the flow through the leak detector 
for different values of pressure in 
the test sample. While pressure in 
the mass spectrometer tube, as in- 
dicated by the ion gage, must not be 
more than about 2 X 10-6 mm, pres- 
sure in the test system can be much 
higher. With high sample pres- 
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sures it is necessary to close the 
throttle valve partially, thus reduc- 
ing sensitivity of the leak detector, 
as shown in Fig. 4. If the sample 
pressure is above the molecular 
flow range, the speed of response 
will be reduced. 

10 

IO- 

103 

IÓ 

IÓ5 

106 

IO 

108 

9 10 
I 0 6 Id 5 I 04 lo 10 2 I() io 

SAMPLE PRESSURE,MM OF MERCURY 

FIG. 4-Sensitivity of General Electric 
leak detector depends on speed of auxil- 
iary pumping equipment S in liters per 

second 

When the pressure in the test 
sample is above 10-3 mm, the maxi- 
mum allowable pressure rise in the 
leak detector can be maintained by 
adjustment of the throttle valve to 
achieve maximum obtainable sensi- 
tivity. However, if the sample pres- 
sure is less than 10-8 mm, and an 
auxiliary pumping system is used, 
it is sometimes not possible to main- 
tain maximum pressure rise. In 
this case, it may be desirable to con- 
nect the leak detector between the 
diffusion pump and the roughing 
pump on the sample system, or to 
throttle the auxiliary pumping sys- 
tem, in order to maintain the pres- 
sure in the leak detector. 

Smallest detectable leak is 2 X 10 
standard cu cm per second (1.5 X 
10-° micron liters per second), cor- 
responding to a partial pressure of 
helium at the ion gage tube of 
5 X 10-u mm mercury. Normal 
helium concentration in air can be 
shown on the leak detector. 

Over-all response time of the leak 
detector to helium diffusion through 
the leak is usually of the order of 
one second. When helium is re- 
moved from the leak, the signal will 
disappear as quickly as the helium 
is pumped from the system. Cleanup 
time for the leak detector itself is 
about three seconds, and for the 
test system a little longer, depend - 

(continued on p 194) 
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&'4tacømi4e; -OUT FRONT 

IN TELEVISION 

LEAD-IN LINES 

TYPE ATV standard FM 
and television lead-in lines 

THE LEAD-IN 

CAN MAKE ALL 

THE DIFFERENCE 

Anaconda Type ATV lead- 
in lines have low attenua- 
tion and are matched to FM 
and television receivers. 

Anaconda Type ATV* lead-in lines are designed for mini- 

mum signal loss and maximum freedom from distortion 

in FM and television reception. The satin -smooth poly- 

ethylene insulation of Type ATV line sheds water readily, 

thus avoiding subsequent impedance discontinuities. This 

material also has exceptionally high resistance to corro- 

sion. 
There is a wide selection of correctly engineered lead-in 

lines for 75, 125, 150 and 300 ohms impedance unshielded 

and 150 ohms shielded-each designed to fulfill the exact- 

ing requirements of wide -band reception. 
*An Anaconda Trade -Mark 

AN DA 
from sumer 

47440 

ANACONDA RESEARCH BRINGS YOU A 

COMPLETE LINE OF HIGH -FREQUENCY 

CABLES OF ALL TYPES 

Make Anaconda your headquarters for high -fre- 

quency cables. Write for a useful folder containing 
electrical and physical characteristics of the com- 

plete line of Anaconda coaxial cables. Also, ask for 

a bulletin giving the characteristics of Type ATV 
lead-in lines. Address: Anaconda Wire and Cable 
Company, 25 Broadway, New York 4, New York. 

ANACONDA WIRE AND CABLE COMPANY 
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NEW PRODUCTS 
Edited by A. A. McKENZIE 

New equipment, components, packaged units, 
allied products; new tubes. Catalogs and manu- 
facturers' publications reviewed. 

Frequency Standards (1) 

ERNST NORRMAN LABS., Williams 
Bay, Wis. Frequency standards 
suitable for manufacturers of fac- 
simile and similar apparatus are 

available as units, accuracy depend- 
ing upon the type of crystal used. 
Complete frequency standards like 
the Model 101 -IN 50 -watt inverter 
illustrated are also manufactured. 
Type 2050 tubes are used in the 
output stage. Chassis is 7 x 17 in. 
and the unit weighs 27 pounds. 

Wire Recorder (2) 

R. C. POWELL & Co., Inc., 57 Wil- 
liam St., New York 5, N. Y. First 
of five models employing the WiRe- 
corder unit to go into production 
will be that illustrated, designed 
for general commercial use. The 
recorder utilizes a stainless steel 
wire, a mile and a half of which 
winds on a spool 2i inches in di- 
ameter and inch thick, and will 

record continuously for one hour. 
Recordings may be edited by cut- 
ting out the unwanted wire with 
scissors, and tying the ends with a 

square knot. The knot will pass 
through the machine without per- 
ceptible noise. 

Electric Servo Unit (3) 

GLOBE INDUSTRIES, 125 Sunrise 
Place, Dayton, Ohio. The type D-6 
servo is designed to operate on 24 
volts d -c and delivers 100 inch - 
pounds at an input of less than 0.5 
amp. At this load it operates at a 
minimum of 1 rpm. Stall torque of 
this unit is greater than 250 inch - 
pounds. The servo can absorb the 
shock of a four -pound weight 
dropped on the end of a two-inch 
torque arm from a height of five 
inches while the arm is horizontal, 
with the servo operating under a 
load of 100 inch -pounds. Each unit 
has a minimum life of 5,000 oscilla, 
tions under a 100 inch -pound load, 
and is capable of operating under 
a temperature range of minus 65 to 
plus 160 degrees F. The equipment 
illustrated with a cover installed is 
completely watertight. The strength 
of the gears and torque arm is such 
that the motor can be stalled with- 
out stripping the gears or breaking 

USING THE NUMBERS 

Readers desiring further details 
concerning any item listed in the New 
Products department can obtain the 
information by using the cards fur- 
nished as a stiff, colored insert else- 
where in this department. 

Place the number (appearing to 
the right of the heading) of one 
item in which you are interested in a 
circle and then fill out the balance 
of file card according to directions 
appearing on the colored sheet. Un- 
numbered items listed at the end 
should be procured direct from the 
manufacturer or publisher upon pay- 
ment of the fee noted. 

the torque arm. Back lash in the 
gear train is less than plus or minus 
a half of a degree. The servo unit 
can be made to traverse any angle 
less than 180 degrees, plus or minus 
two degrees. An automatic center- 
ing mechanism is also provided that 
centers the torque arm within the 
limits of plus or minus one degree. 
Length of the servo is four inches 
and the diameter is three and one- 
fourth inches. It weighs 2.0 pounds. 

Raydist (4) 

HASTINGS Instrument Co., Box 
1275, Hampton, Va. Raydist is a 
radio system of unusual precision 

for measuring distance and posi- 
tion, being capable of detecting a 
1 -inch movement of a small radio 
transmitter. It is also capable of 
measuring longer distances and is 
not limited to line -of -sight meas- 
urements. In the Raydist system, 
error results only from variations 
in frequency of a single transmitter 
and from radio propagation phe- 
nomena. By the use of a high - 
quality quartz - crystal - controlled 
transmitter, accuracy is limited 
only by the consistency of radio 
propagation. Bulletin R-19 de- 
scribes the system in greater 
detail. 

Low -Cost Wire Recorder (5) 

SEARS, ROEBUCK AND Co., 925 South 
Homan Ave., Chicago 7, Ill. An in- 
teresting radio and phonograph 
combination includes a wire re - 
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Model 196TS High Frequency Signal 
Generator being used to align a Harvey 

152-162 Mc. Mobile Receiver. 

A New Signal Generator 
140-170 Mc. 

With Electronically Controlled Constant Output 

A VHF Signal Generator that gives you really 

constant output with extremely low leakage. 

Constant output makes it unnecessary to reset 

the carrier level each time the frequency or 

attenuator settings are changed. Use it for 

alignment, checking sensitivity, image response 

and taking band-pass curves of receivers. The 

Model 196TS signal generator is simple to 

operate, economical to own and accurate in 

performance. 

CHARACTERISTICS 

Ose. Output: Constant to 1 5 dh over the fre- 
quency range. 

Output Impedance: 50 ohms. 

Attenuation: Piston type attenuator; linear, di- 
rectly calibrated in db. 

Range of Attenuation: 0-114 db below .1 volt 

Low Leakage: Approx. .2 microvolts. 

Frequency Each unit individually calibrated on 
Calibration: attached chart. 

SIZE: 103/4 x 103/4 

WEIGHT: 30 Lbs. 

FINISH: Attractive gray crackle. 

IIP 

HARVEY RADIO LABORATORIES, INC. 
439 CONCORD AVENUE CAMBRIDGE 38, MASSACHUSETTS 

x 161/2" 
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corder that uses a large drum 
driven by the turntable as a takeup 
reel. Recordings are stored on a 
3 i inch spool of stainless steel wire 
capable of holding an hour's pro- 
gram. Selling price of the combi- 
nation is $169.50. 

Antenna Tuning Unit (6) 
RAYTHEON MFG. Co., 60 East 42nd 
St., New York 17, N. Y. Two new 
antenna tuning units, the RT -1000, 
suitable for a -m broadcast stations 
of from 250 to 1,000 watts power, 
and the RT -5, which is suitable for 
a -m stations of from 5,000 to 10,- 
000 watts power are similar in all 
respects except the power they can 
handle. They provide a convenient 
means for matching antennas of 
widely diverse characteristics to 
either concentric or open -wire 
transmission lines; in addition, they 
possess appreciable harmonic re- 
duction properties. Both units are 
T type and are adaptable for use 
with directional antenna systems. 
The circuit consists primarily of a 
single T -section low pass filter net- 
work which can be adjusted for 
proper matching of the resistance 
of the antenna to the resistance of 
the transmission line. All compon- 
ents are housed in a weatherproof 

cabinet. The antenna current meter 
may be read through a glass window 
in the front door without opening 
the door. 

High Temperature Wires (7) 

BOSTON INSULATED Wire and Cable 
Co., Uphams Corner Postal Station, 
Boston, Mass. A new line of Teflon - 

insulated wire and cable developed 
for high -voltage use has improved 
flexibility, low loss, small diameter, 
and can be continuously subjected 
to temperatures as high as 150 to 
300 C. Among other features of 
the new conductors are less tend- 
ency towards corona and no carbon 
tracking after a breakdown. Using 
the new insulation, a 50 -ohm co- 
axial cable with a loss of 7 db a 
hundred feet at 100 me has been 
constructed that is only an eighth 
of an inch in diameter. Of the air- 
craft cables illustrated, the two up- 
per types are used for high tension 
or ignition at 250 and 150 C re- 
spectively. The lower cable is rated 
for 5,000 volts at 155 C. 

Inductance Meter (8) 

WHEELER LABORATORIES, Inc., 259- 
09 Northern Blvd., Great Neck, 
N. Y. The Model 10 r -f inductance 

meter has been designed for use in 
the region between that served by 
the conventional 1,000 -cycle bridge 
and the array of equipment usually 
employed at radio frequencies. In 
five decades it covers continuously 
the ranges of 1 microhenry to 100 
millihenrys. The instrument can 
also be used for direct measurement 
of small capacitance up to 1,000 
micromicrofarads, or for indirect 
measurement of larger capacitance. 
The equipment is rack mounted. 

Vibration Amplifier (9) 

THORDARSON ELECTRIC MFG. DIV. of 
Maguire Industries, 936 N. Michi- 

gan Ave., Chicago 11, Ill. A series 
of 1,000 -watt audio amplifiers has 
been designed for vibration test- 
ing. Hum level has been held 48 
db below full output. A final stage 
to deliver 2,500 watts is available 
for higher power vibrating equip- 
ment. 

Audio Voltmeter (10) 

INSTRUMENT ELECTRONICS, 42-17A 
Douglaston Parkway, Douglaston, 
L. I., N. Y. The Model 47 audio 

i 

(continued on p 214) ( 
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DE MORNAY BUDD 

STANDARD TEST EQUIPMENT 
For Precision Measurements in the Microwave Field 

The complete line of De Mornay Budd standard 
test equipment covers the frequency range from 
4,000 mcs. to 27,000 mcs. It provides all R. F. 

waveguide units necessary for delicate, precision 
test work requiring extremely high accuracy in 

attenuation measurements, impedance measure- 

ments, impedance matching, calibration of di- 
rectional couplers, VSWR frequency measure- 

ments, etc. 
To eliminate guesswork, each item of this 

De Mornay Budd test equipment is individually 

The three test set-ups 

Tube Mount 
Flap Attenuator 
Frequency Meter 

Calibrated Attenuator 

Tee 

Stub Tuner 

tested and, where necessary, calibrated, and 
each piece is tagged with its electrical character- 
istics. All test equipment is supplied with inner 
and outer surfaces gold plated unless otherwise 
specified. 

NOTE: Write for complete catalog of 
De Mornay Budd Standard Components 
and Standard Bench Test Equipment. Be 
sure to have a copy in your reference 
files. Write for it today. 

illustrated above include: 
Tunable Dummy Load 

Standing Wave Detector 

Type "N" Standing Wave Detector 

Directional Coupler 

Hight Power Dummy Load 

Cut -Off Attenuator 

Stands, etc. 

EQUIPMENT 
FOR 

97% OF ALL 

RADAR SETS 

DE MORNAY BUDD INC., 475 GRAND CONCOURSE, NEW YORK 51, NEW YORK. CABLE ADDRESS "DEMBUD," N. Y. 
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NEWS OF THE INDUSTRY 
Edited by JOHN MARKUS 

Abstract of FCC color television report; 
radar association formed; television confer- 
ence program; dates of forthcoming meetings 

Telecommunications Conferences 

EXISTING international telecommu- 
nication agreements will be revised 
at three World Telecommunications 
Conferences to be held during the 
spring and summer in Atlantic 
City, New Jersey. The first of 
these conferences, the Radio Ad- 
ministrative Conference, will be- 
gin on May 15, 1947 and continue 
to about the end of June. This 
will be followed in succession by 
the Plenipotentiary Telecommuni- 
cations Conference and the Short 
Wave Broadcasting Conference. 

The International Telecommuni- 
cations Union consists of a mem- 

bership of approximately eighty 
countries which are party to the 
International Telecommunications 
Convention now in force (Madrid 
1932). The convention and its 
appended agreements control the 
world-wide operation of telecom- 
munications. 

Denmark Adopts DECCA 
THE DANISH Government has de- 
cided to adopt the Decca Navigator 
system for provision of navigation 
aids around the coasts of Den - 

INSPECTION TOUR OF ATOMIC LABORATORY 

Research equipment at the Brookhaven National Laboratory of Associated Universities, Brookhaven, N. Y. being inspected by members of the executive committee for this new government project dealing with atomic research. Left to right: Edward Reynolds of Harvard; Dr. I. I. Rabi of Columbia; Dr. J. B. Zacharias of M. I. T.; P. S. Macaulay of Johns Hopkins; G. A. Brakely of Princeton; Dr. Philip Morse, a director of the laboratory 

mark. A contract reportedly has 
been let for construction of a chain 
of stations. The new system will 
be coordinated with the existing 
English chain. 

Radar Allocations 
Three frequency bands, namely, 

3,000-3,246 mc, 9,320-9,500 mc, and 
5,460-5,650 mc (together with the 
associated racon bands 3,246-3,266 
mc, 9,300-9,320 mc, and 5,440-5,460 
mc) have been allocated by the FCC 
for shipboard radar. Commercial 
type merchant marine radar equip- 
ment is available in the first two 
bands and many experimental li- 
censes have already been issued 
for its use. 

Proponents of radar in the 3,000- 
3,246 mc band claim a superior abil- 
ity to distinguish targets in all 
kinds of weather. Advocates of 
radar in the 9,320-9,500 mc band 
claim a superior definition and in- 
creased dependability for navigat- 
ing through narrow channels. 
Equipment for the third band is 
not yet generally available; the 
Commission allocated this band, 
in addition to the other two, to pro- 
vide an opportunity to determine 
whether it might combine the ad- 
vantages claimed for the other two 
LL ands. 

At the present time, licenses for 
radar are issued on an experimental 
basis and for a term of one year, 
but five-year licenses will be issued 
on a regular basis for operation of 
acceptable shipboard radar as soon 
as rules and regulations can be pre- 
pared and promulgated by the Com- 
mission. 

FCC Denies CBS Petition for 
Sequential Color Television 
IN A DETAILED 14 -page report 
adopted March 18, 1947, the Fed- 
eral Communications Commission 
denied the petition of Columbia 
Broadcasting System, filed on Sept. 
27, 1946, requesting authorization 
to operate commercial color televi- 
sion stations in the frequency band 
480 to 920 mc. At the same time, 
the Commission commended CBS, 
Dr. Peter C. Goldmark, and those 
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who worked under him for the 
great strides they have made in the 
field of color television in so short 
a period. Excerpts from the re- 
port follow. 

CBS Sequential System 
"The color television system pro- 

posed by Columbia provides for 
channels 16 me wide, with color 
transmitted sequentially. Under 
the proposed sequential system 
each picture is scanned through 
separate color filters-red, green, 
and blue, in turn. These trans- 
missions in the separate colors fol- 
low each other at the rate of 48 
times per second. These three 
color transmissions are accepted by 
the receiver by means of a color 
wheel containing filters of red, 
green, and blue, which rotates in 
front of the television screen in 
synchronism with a similar color 
wheel at the transmitter. When 
the images of the three colors are 
so received, the eye is enabled to 
see the picture in full color. 

Importance of Setting Standards 
"Before permitting a new tele- 

vision service to become established 
on a regular basis, a decision must 
first be made on fundamental 
standards. Otherwise, manufac- 
turers of receivers could not start 
to build receivers, and the public 

could not purchase receivers with 
any confidence that they would be 
able to receive programs from all 
television stations, or that their 
receivers would not become useless 
immediately after they were pur- 
chased if the existing stations 
should change any of the funda- 
mental standards. Under these 
conditions, it is entirely unlikely 
that television receivers would be 
bouzht on any mass basis. 

"The justification for allocating 
so much of the radio spectrum to 
television broadcasting -78 me for 
channels 1-13 and 440 me for ex- 
perimental television-is that tele- 
vision is an important medium for 
bringing news, education, culture, 
and entertainment to large seg- 
ments of the population. With 
the great demand for frequencies 
on the part of the other radio 
services which cannot be met in 
full, the Commission would not 
feel justified in allocating so many 
frequencies to television at the 
expense of the other radio services, 
if it were inevitably destined to 
be limited to small audiences. 

"Before approving proposed 
standards, the Commission must be 
satisfied not only that the system 
proposed will work, but also that 
the system is as good as can be ex- 
pected within any reasonable time 
in the foreseeable future. In addi- 

FCC MEMBERS INSPECT TELEVISION FACTORY 

RCA's production line for table 
FCC Commissioners in Camden. 
Charles R. Denny. RCA Victor 

Commissioners Ewell K. 

model television sets is looked over with interest by Left to right: Commissioner Paul A. Walker, Chairman 
vice-presidents W. W. Watts and J. B. Elliott, and Jett, Ray C. Wakefield, and Rosel H. Hyde 

tion, the system should be capable 
of permitting incorporation of bet- 
ter performance characteristics 
without requiring a change in 
fundamental standards. 

: Other- 
wise, the danger exists that the 
standards will be set before funda- 
mental developments have been 
made, with the result that the pùb- 
lic would be saddled with an in- 
ferior service, if the new changes 
were not adopted, or, if they were. 
adopted, receivers already in the 
hands of the public would be ren- 
dered useless. 

Two Grounds for CBS Denial 

"Judged by the foregoing test, 
the Commission is of the view that 
the standards for color television 
proposed by Columbia Broadcast- 
ing System should not be adopted. 
In the Commission's opinion the 
evidence does not show that they 
represent the optimum perform- 
ance which may be expected of a 
color television system within a 
reasonable time. The Commission 
bases this conclusion on two 
grounds. In the first place, the 
Commission believes that there 
has not been adequate field testing 
of the system for the Commission 
to be able to proceed with confi- 
dence that the system will work 
adequately in practice. Secondly, 
the Commission is of the opinion 
that there may be other systems 
of transmitting color which offer 
the possibility of cheaper receiv- 
ers and narrower bandwidths that 
have not been fully explored up to 
the present time. 

Importance of Field Testing 

"Before approving a new system 
of television, it is indispensable 
that there be an adequate program 
of field testing. Receivers and 
transmitters must be subjected to 
numerous tests over a long period 
of time and at a diversified set of 
locations and operating conditions 
so that operation under average 
home conditions is closely approx- 
imated. Without such field test- 
ing, there is no assurance that all 
fundamental defects have been 
eliminated. . . . The record in 
this case discloses that while Col- 
umbia has done an extensive 
amount of testing of its system, 

(continued on p 261) 
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..is also a Speed Nut! 
Take a look at this one SPEED NUT that does 

three jobs. Conceived by our development 

engineers to simplify automotive parking 

lamp assembly, it retains light socket, spaces 

wires and fastens entire assembly to the base. 

(See sketch). It replaced four separate parts 

and eliminated three machining and welding 

operations. 

This is but a typical example of the SPEED 

NUT Savings Factor. So flexible is the basic 

SPEED NUT principle, it can be incorporated in 

SP" 
MORE THAN 4000 

FASTEST THING 
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almost any conceivable shape to improve 

your product, speed up your assembly, reduce 

the number of parts and cut costs. We can 

give you a no -charge fastening analysis that 

may surprise you. Send in your assembly 

details today. 

TINNERMAN PRODUCTS, INC., 
2106 FULTON ROAD CLEVELAND, OHIO 

In Canada: Wallace Barnes Co., Ltd., Hamilton, Ontario 
In England: Simmonds Aerocessories, Ltd., London 
In France: Aerocessoires Simmonds, S. A., Paris 

In Australia: Aerocessories, Pty. Ltd., Melbourne 

PATENTED 

SHAPES AND SIZES 

Trade Mark Rep. U. S. Pat. Off. 

IN FASTENINGS 
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Wr Surplus electronic tubes, bes, devices and 
equipment declared surplus by the armed forces 
are available for purchase through "Approved 
Distributors".. The War Assets Administration 
put this plan in operation to expedite the dis- 
posal of needed materials. 

If you are a manufacturer, jobber or dealer, 
contact one of the approved distributors listed 
here. They will know what and how much of 
this property is available for immediate delivery. 
This is your opportunity to obtain needed equip- 
ment 'at a considerably reduced cost. 
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American Condenser Co. 
4410 No. Ravenswood Avenue 
Chicago 40, Illinois 

Automatic Radio Mfg. Co., Inc. 
122 Brookline Avenue 
Boston 15, Massachusetts 

Belmont Radio Corporation 
3633 So. Racine Avenue 
Chicago 9, Illinois 

Carr Industries Inc. 
40-22 Lawrence Street 
Flushing, L. I., N. Y. 

Communication Measurements Laboratory 
120 Greenwich Street 
New York 6, New York 

Cole Instrument Co. 
1320 So. Grand Avenue 
Los Angeles 15, California 

Tobe Deutschmann Corporation 
863 Washington Street 
Canton, Massachusetts 

Electronic Corporation of America 
353 West 48th Street 
New York 19, N. Y. 

Electra -Voice, Inc. 
Carroll & Cecil Streets 
Buchanan, Michigan 

Emerson Radio & Phonograph Corporation 
76 Ninth Avenue 
New York 11, N. Y. 

'' I..4J 4 

tlA 
J:t 

V;'t«ki, 

WAA APPROVED DISTRIBUTORS OF 

GOVERNMENT -OWNED SURPLUS 

ELECTRONIC EQUIPMENT 

(wholesale only) 

Essex Wire Corporation 
1601 Wall Street 
Ft. Wayne 6, Indiana 

General Electric Company 
Building 267, 1 River Road 
Schenectady 5, New York 

General Electronics Inc. 
1819 Broadway 
New York 23, N. Y. 

Hammarlund Mfg. Company, Inc. 
460 West 34th Street 
New York 1, New York 

Hoffman Radio Corporation 
3761 South Hill Street 
Los Angeles 7, California 

Hytron Radio & Electronics Corporation 
76 Lafayette Street 
Salem, Massachusetts 

Johanns & Keegan Inc. 
62 Pearl Street 
New York 4, N. Y. 

E. F. Johnson Company 
206 Second Avenue, S. W. 

Waseca, Minnesota 

Majestic Radio & Television Corporation 
125 West Ohio Street 
Chicago 10, Illinois 

National Union Radio Corporation 
57 State Street 
Newark 2, New Jersey 

ELECTRONICS 

Navigation Instrument Co., Inc. 
P. O. Box 7001, Heights Station 
Houston, Texas 

Newark Electric Co., Inc. 
242 West 55th Street 
New York 19, New York 

Radio Parts Distributing Company 
128 W. Olney Road 
Norfolk 10, Virginia 

Smith -Meeker Engineering Company 
125 Barclay Street 
New York 7, N. Y. 

Southern Electronic Company 
611 Boronne Street 
New Orleans, Louisiana 

Standard Arcturus Corporation 
99 Sussex Avenue 
Newark 4, New Jersey 

Sylvania Electric Products, Inc. 
Emporium, Pennsylvania 

Technical Apparatus Company 
165 Washington Street 
Boston 8, Massachusetts 

Tung -Sol Lamp Works, Inc. 
95 Eighth Avenue 
Newark 4, New Jersey 

W & H Aviation Corporation 
Municipal Airport 
Rochester 3, New York 

"A 
* Wk4e' A 
sG 

Ir* "e 

Offices located ah Atlanta Birmingham Boston Charlotte Chicago Cincinnati Cleveland 

Denver Detroit Grand Prairie, Tex. Helena Houston Jacksonville Kansas City, Mo. 

Los Angeles Louisville Minneapolis Nashville New Orleans New York Omaha Philadelphia 

Portland, Ore. Richmond St. Louis Salt Lake City San Antonio San Francisco Seattle Spokane . Tulsa 

DIVISION 

1062 
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eed 
See SCOVILL! 

FOR SEMS WASHER SCREW ASSEMBLIES 
FOR PHILLIPS RECESSED 

HEAD SCREWS 

Washer permanently fastened on, yet 
free to rotate. Easier, faster driving. 
No fumbled, lost or forgotten washers. 
Matching finish on both parts. Easier 
ordering and balanced inventories. 

FOR CLUTCH -HEAD SCREWS 

The latest type recessed -head screw. 
Screw locks on driver. Can't fall off. 
No screw -driver slippage. Easy to as- 
semble. Exceptional driver life. Ordi- 
nary screw -driver may also be used. 

Increase assembly speed up to 50%! 
Cut down injuries to workers with no 
burrs, no skids. Reduce production costs. 
Reduce rejects! Improve product ap- 
pearance! Go modern with Phillips! 

FOR SPECIAL COLD -FORGED 
FASTENINGS 

Scovill is expert in cold -forging unusual 
special fastenings, such as the one 
shown. Scovill designing ability, engi- 
neering skill, men and machines save 
money for customers. Consult Scovill! 

Look at the fastenings you're now using-and see if they're 
the best for the job. Get better results-at less cost-with 
modern fastenings. If you use fastenings in large quantities, 
it will pay you to find out what Scovill can do for you. Fill 
out and mail the coupon below-now! 

QUALITY FASTENERS 

FOR 

QUANTITY CUSTOMERS 

MAIL COUPON TODAY! 

SCOVILL MANUFACTURING 
COMPANY 

WATERVILLE SCREW PRODUCTS 
DIVISION E.5 

WATERVILLE 48, CONN. 1 

1 more information on: 

lease suPP y 

( Scovill SEMS Washer Screw Assemblies 

Scovill PHILLIPS Recessed Head Screws 

Scovill CLUTCH HEAD Screws 

D Scovill Special Cold -forged Fastenings 

NAM 

COMPANY 

ADDRESS 

TUBES AT WORK 
(continued from p 140) 

and motion studies, quality control, 
and monitoring of dangerous proc- 
essing operations, the system offers 
advantages to schools and colleges. 

Automatic Control of 
Battery Charging 

By E. L. DEETER and A. C. PLAUTZ 
Naval Ordnance Laboratory 

Washington, D. C. 
Douglas Aircraft Company, Inc. 

Santa Monica, California 

To OPERATE special electronic equip- 
ment designed for a -c line use it 
was necessary to convert the cl -c 
available on a ship. Furthermore, 
it was imperative that storage bat- 
teries be utilized as an emergency 
source in case the ship's power sup- 
ply failed. The automatic electronic 
control system herein described was 

FIG. 1-Basic charging circuit in which 
a manually operated switch is used for 

illustration 

developed to insure a constant d -c 
supply for the rotary converters. 

In the basic circuit of Fig. 1, the 
rotary converter, supplying a -c to a 
fixed load, is connected on the d -c 
side to a power source having an 
emf considerably higher than that 
required to operate the converter 
properly. A series resistor, R2j is 
varied to adjust the current and 
voltage. The emergency battery B, 
is connected across the converter 
input and will draw current when 
its voltage drops to a value below 
that of E2. Connected in this man- 
ner, the battery affords an excellent 
filter for line voltage variations 
that are inherent in most d -c dis- 
tribution systems. 

Let us assume that the storage 
battery B, has been properly 
charged, and in this instance shows 
an emf of 36 volts. If the resistance 
of R, is slowly decreased, the dis- 
charge current I. of the battery will 
likewise decrease as the voltage 
across E, increases. When E, be- 
comes 36 volts, no current will flow 
in or out of the battery, and it will 
float on the line. 

However, this condition is not 
I 54 
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REG. U.S. PAT. OFF. 

COLLOIDS 

CARBONIZING 

GRIDS AND 

PLATES 

Extinguish 

NON-SMOKING 
NON -STAINING 

LUBRICATION IN 
GLASS -MOULDING 

ll/ 

PROBLEMS like these ... 
with "dag" colloidal graphite. If such problems 
are retarding production write for booklets by 
Acheson Colloid's engineers and learn how "dag" 
colloidal graphite can help. 

"dag" colloidal graphite is a finely disintegrated 
solid in uniform and constant self -dispersion through 

its carrier. For your requirements "dag" colloidal 
graphite is available in many liquid carriers such as 

distilled water, petroleum oil, volatile hydrocarbons, 

alcohols, and other special fluids. "dag" colloidal 

graphite is a superlative lubricant wet or dry, resist- 

ant to high temperature, electrically conductive, 
readily absorbed by many surfaces, chemically inert; 

these and others form a unique combination of 

properties. To learn more about "dag" colloidal 

graphite applications, return the coupon. Print 

information to avoid errors. 

Acheson Colloids Corporation 
PORT HURON, MICHIGAN 

ELECTROSTATIC 

SHIELDING 

CEMENTING 

LEAD WIRES TO 

FILAMENTS 

g/ 

r 

This new literature on "dag" colloidal graphite is yours for the asking: 

460 A data and reference booklet regarding' dag" colloidal 
graphite dispersions and their applications. 16 pages 
profusely illustrated. 

1421 I 
Facts about "dag" colloidal graphite for ASSEMBLING 
AND RUNNING -IN ENGINES AND MACHINERY. 

14221 

I 423 

14311 

14321 

Facts about "dag" colloidal graphite as a PARTING 
COMPOUND. 

Facts about "dag" colloidal graphite as a HIGH TEM- 
PERATURE LUBRICANT. 

Facts about "dag" colloidal graphite for IMPREGNA- 
TION AND SURFACE COATINGS. 

Facts about "dag" colloidal graphite in the FIELD OF 
ELECTRONICS. 

ACHESON COLLOIDS CORPORATION 
PORT HURON, MICHIGAN, DEPT. E-5 

Please send me without obligation, a copy of each of the bulletins checked 

460 

421 n 
422 ¡ 

NAME', 

POSITION 

FIRM 

ADDRESS 

423 I I CITY ZONF STAT 

431 n OUR PRESENT OIL SUPPLIER IS 

432 
(Lubricants containing "dag"colloidal graphite 

are available from major oil companies.) 
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for PaH 

...There is 

only one answer... 
The Hathaway Type 
S12 -A Ostillograph 

High -frequency response 
12 elements 
Internal Governor Drive Motor 
Gear -driven chart, I/3 to 48 inches 
per second 
Accurate time lines 
Automatic record length control 
Consecutive record numbering 

SIMPLE TO OPERATE 
SMALLLIGHT-WEIGHT 
WRITE FOR BULLETIN SP 167-A 

.. For all high-speed 
Recording requirements 

where PORTABILITY 
and ACCURACY 

are Required! 

INSTRUMENT COMPANY 
1315 SO. CLARKSON STREET DENVER 10, COLORADO 

The surging, boeming'post-war rush of radio broadcast con- 
struction finds Winchorger again supplying the industry 
with the bulk of its towers. And for the some reasons. Win - 
charger's guypd tower, with its uniform sections and result- 
ing mass prbduction economy, continues to be the industry's 
recognized dolltár-and4cents value. The convenience of 
Wincharger's "packaged -buying" and Wincharger's reliable 
maintenance and serviiëe, continue to -be powerful attractions. 
FM broadcasters are following in the footsteps of the AM in- 
dustry in likewise choosing Wincharger Antenna Tower ' 

Supports. 
All Wincharger towers come completely equipped and ready 
for installation. This includes necessary lighting- such as a 
300 MM beacon, flasher, obstruction lights, wire, conduit, 
fuse box. No extras to buy -easy to erect. No wonder Win - 
charger Towers continue to be the industry's favorite. 

The new, ultrmhtgh-hequoncles are cm old story 
to the 'engineers who developed W taoltargei a FM 
Folded Dipole Antenna. Prewar FM experts, they 
set to work' during the war to create some of the 
Armed Forces finest raddr equipment. And now 
again the Wincharger FM Folded Dipole Antenna 
has, without a doubt, the finest engineering trJ the 
industry. - 

TRIPLETT 

METER HIGHLIGHTS 

FIVE BASIC MOVEMENTS-Elec- 
trodynamometer, moving 
iron, moving coil, thermo- 
couple and rectifier types. 

RANGES-All standard 
ranges for every major in- 
strument need. 

SIZES -2",3",4",5",6"and7" 

STYLES AND FINISHES- 
Round, rectangular, 
square and fan; wide 
flange, narrow flange, 
flush, projection or port- 
able. Available in molded 
or metal case. 

SPECIAL FEATURES TO ORDER- 
Rear illumination, special 
dials and other features 
available on most models. 

Triplett; 
ELECTRICAL INSTRUMENT CO. 

BLUFFTON, OHIO 

Iii 
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e6M other plastic or rubber insulated 

wire and Lib!,w!th P L p 5 T I[ 011 

ARE you familiar with the advantages of plastic - the 

properties that make it superior for practically any 
insulating application? 

Did you know that most leading wire manufacturers 
now utilize thermoplastic in ever-increasing degree? 

Do you know that Plastic Wire & Cable 
Corporation is the world's largest exclusive 
manufacturer of plastic -insulated wire and 

cable products...that it manufactures the 

greater percentage of the total output? 

j. 
PLASTICON 14 WAYS 
1. Greater dielectric strength. 

2. Cannot fray, crack or rot. 

3. Low moisture absorption. 

4. Greater mechanical strength. 

5. Higher abrasion resistance. 

6. Flexibility at all temperatures. 

7. High chemical resistance. 

8. Wide range of permanent gem -like colors. 

9. Non-combustible. 

10. Lasting appearance. 

O you know why PLASTICON, product of 
Plastic Wire & Cable Corporation, offers 

you more by any standard of comparison? 

Write for our useful technical bulletin crammed 
with facts and figures which offers you extensive 

information on PLASTICON. Better 
describing your requirements, and our 

gladly explain how PLASTICON products 

still, write us 

engineers will 
can fill them. 

Plastic Wire & Cable Corporation, 408 East Main Street, 

Jewett City, Connecticut. 

BETTER MICROPHONE CORDS 

ULTRA -HIGH -FREQUENCY CABLES 

RADIO HOOK-UP WIRE 

SUPER -FLEXIBLE APPARATUS WIRE 

PAIRED COMMUNICATION CABLES 
µ19i"T1P 

HEAVY DUTY FLEXIBLE CORDS 

SHIEL DED WIRES 

CORD SETS 
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MEMBER OF 

such as fishing reels, timing devices, control motors, etc. 
often require small gears with specially designed teeth. 

Beaver Gear engineers are trained to assist you in the 
design and application of these gears. In our modern 
plant, craftsmen - with many year's experience in 
manufacturing gears - work with the latest type of 
equipment to assure you of receiving gears machined 
precisely to your specifications. 

We invite you to submit your prints for quotation with- 
out obligation. 

Spurs, Helicals, Straight Bevels, Sprockets, 
Racks, Worms, Worm Gears, Thread Grinding 

Complete Gear Trains 

Write Today for this 
FREE BULLETIN 

Describes Beaver Gear's facili- 
ties and methods; also includes 
table of gear tooth parts. 

8-ead,en 

3'i ,giek 

e.Z. 

1021 PARMELE STREET, ROCKFORD, ILLINOIS 
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TUBES AT WORK (continued) 

easily maintained and is not desir- 
able with this control system. The 
resistor R2 is increased, or set to a 
value that allows a slight discharge 
of the battery. If, after the battery 
voltage has decreased to 35 volts, 
the switch SW, is closed, the battery 
will start its charging cycle, pro- 
vided the resistor R, is of the 
Proper value to raise the voltage 
across the battery. By proper choice 
of the resistors, and with a constant 
converter load, the times of the 
charge and discharge cycle may be 
made equal. 

Thyratron Circuit 

The function of the electronic 
control circuit is to operate SW,, at 
the proper time intervals. The 
method by which this is accom- 

Fla. 2 -Electronic charging control circuit 
with battery E supplying a reference 

voltage 

plished may best be explained by 
reference to Fig. 2. In this sche- 
matic a battery B, is placed in series 
with, and its polarity opposing bat- 
tery B,. 

The bias voltage on the 2050 gas 
tube will be the algebraic sum of 
the two battery potentials. Suppose 
the storage battery B, has been 
slightly discharged and has an emf 
of 35 volts. If the B, source is 33 
volts, the gas tube will be biased to 
two volts negative and will not allow 
the tube to ionize on the positive 
peaks of the plate supply. 

A further slight decrease in the 
emf of B, causes the bias to become 
less negative and the gas tube ig- 
nites to close the relay RL when the 
critical bias condition is reached. 

Closing of relay RL places the re- 
sistance of R, in parallel with the Rº 
resistance and initiates the charg- 
ing cycle. It is also responsible for 
another change vital to the opera- 
tion of the control circuit. The 
transfer switch SWe places a higher 
potential in series with the battery 

May, 1947 - ELECTRONICS 
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SYLV 
DETECTION AND MEASUREMENT 

OF RADIOACTIVITY! 

Sylvania Tube GB -302 is a eta -ray counter, uti - 
izing a thin but rugged window of metal foil. It 
is extremely sensitive to the beta -radiation of the 
majority of available radioactive isotopes. 

The GB -302 will be particularly valuable in 

tracer techniques, and is also well adapted to 

medical diagnostic and therapeutical uses. 

SYLVA..N 
F'lerlrönics ttvsiiin . . . 500 Fi ' t 

For the first time, counter tubes of 
stable, uniform characteristics are 
now available for practical use in 
the field of radioactivity. 

Formerly, tubes of this type were 
hand -made - delicate, variable 
products of the laboratory glass- 
blower. Through Sylvania research 
and development, vacuum tube 
production techniques have now 
been adapted to their manufacture, 
with the resulting advantages of 
stability during tube life, and uni- 
formity from tube to tube. 

Use of Sylvania laboratory and 
manufacturing techniques enables 
the external quench circuit tubes 
to be produced in quantity, to bring 
the customer the advantages of 
stability and much longer life. 

FEATURES 

LONG LIFE UNIFORMITY 

DEPENDABILITY STABILITY 

CONVENIENCE 

Sylvania Tube GG -304 is the gamma -ray count- 
ing companion to the GB -302. It is useful in ra- 
diological safety surveys and other applications 
where gamma radiation must be efficiently meas- 
ured. In addition, Sylvania Tube GG -304 can be 
used for cosmic ray studies, especially in 
coincidence work. 

Write for full details. 

(MAKERS OF ELECTRONIC DEVICES: RADIO TUBES. CATHODE RAY TUBES :MORES 

LECTRI 
NT tÄ S. IXT RE INHertiODEVItES: ELECTRIC LIGHT BULBS 

i 
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slze MORE 
SNOWS DOZENS metal 

CATALOGreads and finishes on any 

Special heads, threads 
to cold uPget. Weekly output: 

or alloy Many specials, suggesting 
pro- 

duction 
Pieces you, illustrated 

in 
pieces, dec. 

i n saessavings for Y 1M standard P 
e Rrec. 

log includes fractions, 
hts other Purchasing 

an 

eQuiin Write for Catalog 18. 

peering 

lite pR° 
GRESSIVE MFG. 

TORRINGTON. 
CON 

O. 
N. 

50 NORWOOD 
ST. 

QUALITY and PRODUCTION 

DINION 
Television 

Radio 

Photo Flash Control 

Instrument 

Electronic and Indus- 
trial Applications 

Electrical Coil Windings 

CALEDONIA, N. Y. 

Imperial Pencil Tracing Cloth has the 
same superbly uniform cloth foundation 
and transparency as the world famous 
Imperial Tracing Cloth. But it is distinguished 
by its special dull drawing surface, on 
which hard pencils can be used, giving 
Clean, sharp, opaque, non -smudging lines. 

Erasures are made easily, without 
damage. It gives sharp, contrasting prints 
of the finest lines: It resists the effects 
of time and wear, and does not become 
brittle or opaque. 

Imperial Pencil Tracing Cloth is right 
for ink drawings as well. 

IMPERIAL 

PENCIL 

TRACING 

CLOTH 

SOLD BY LEADING STATIONERY AND 
DRAWING MATERIAL DEALERS EVERYWHERE. 

L 
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The major pr in establishing ommation 
facilities for the RÒ Party durin,; their voyage to 
South Africa was the p °vision of a radio transmitter 
so compact as to be aced modate with ease between 
decks, yet capable of giv'i connection with any tele- 
phone extension in Great B ' and South Africa and 
of transmitting programmes to be re -transmitted by the 
B.B.C. and South African Broadcasting stations. 

To meet these requirements a Standard Radio 
D.S.10 Transmitter was installed in H.M.S. Vanguard. 

The results obtained on radio telephony, radio 
transmission of pictures and automatic telegraphy over 
long distances during the tour will be examined with 
keen interest by all concerned and may lead to the. 

adoption in other warships of' the facilities available 
in Vanguard. 

Standard Radio Type D.S.10 5 kW Transmitter-first 
of its kind to use air -blast cooling of valves. It has a 
frequency range of 2.5 to 25 Mc/s and operates on up to 
three C.W. channels with independent keying ; or on 
two C.W. channels with common keying or one C.W. 
and one PHONE channel with simultaneous transmission 
on two different frequencies. The equipment is remark- 
ably compact and is designed for tropical conditions. 

,standard Radio 
Standard TeIephone and Cable Limited Radio 
Division OAKLEIGH ROAD NEW SOUTHGATE LONDON ENGLAND 

ELECTRONICS-May, 1947 
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TUBES AT WORK (continued) 

NEW SHALLCROSS 
LOW -RESISTANCE 
TEST SETS 

(Bond Testers) 

670C> 
4668 

Linear 
Micro -Ohmmeter Models 

These new Shallcross instruments 
permit quick, accurate compari- 

son tests of extremely low resistances between 2 and 
800,000 micro -ohms. They are ideally suited for test- 
ing electrical bonds, heavy current switch and relay 
contacts, resistivity of heavy conductors or for making 
low resistance measurements. Both instruments utilize 
the 4 -terminal method of measurement, thereby min- 
imizing lead and contact resistance. 
Type 670-C, a six -range instrument (1,000 to 500,000 micro - 
ohms) is designed for outdoor or production line work where 
extreme portability is needed. It weighs only 10 lbs., operates 
from dry cells. Housed in steel case fitted with carrying strap. 
Type No. 668 has eight ranges (200 to 800,000 micro -ohms), 
weighs 30 lbs. and operates from 115v 60 -cycle current. It is 
the perfect instrument for all research, laboratory or production 
low -resistance tests. 

WRITE FOR BULLETIN LRT-1 
describing the complete line of Shallcross Low -Resistance Test Sets. 

SHALLCROSS MFG. CO., Dept. E-57 Collingdale, Pa. 

SHALLCROS 
Write for Bulletins on any of these products: 

Accurate Heavy -Duty Power 
Resistors 

Attenuation Pads 
Attenuators - Fixed and 

Variable 
Ayrton Universal Shunts 
Bridges, Resistors, Decades, 

etc. 
DC Instrument Power Sup- 

ply 
Decibel Meters 
Fault Location Bridges 
FM and Television Sound 

Components 

H. V. Corona -Protected Re- Ratio Arm Boxes 
sistors 

Kelvin -Wheatstone Bridges 
Kilovoltmeters and K. V. 

Multipliers 
Logarithmic Decade Boxes Telephone Transmission 
Low Resistance Test Sets Test Equipment 
Megohm Bridges 
Percent Limit Bridges 
Portable Oalvanomefers 
Potentiometers - step and 

slide -wire 
Precision Wire -wound Re- 

sistors 

Rotary Selector Switches 
Standards-Resistance and 

Decade Boxes 

Unmounted Resistance 
Decades 

Voltage Dividers 
Wheatstone Bridges 
Wire -wound Surge Resis- 

tors 

A constant d -c supply to a rotary con- 
verter from the unit above provides a 
stable a -c voltage for critical equipment 

B,, lowering the bias on the tube to 
a lower negative value than that 
causing the transfer. This incre- 
mental decrease determines the 
amount of charge (and emf in- 
crease) necessary to interrupt the 
charging cycle. 

Using a battery as shown by B, 
in Fig. 2, the battery voltage of B, 
would vary 1 volts between cycles, 
as the smallest increment usable 
would be 1A volts. In the circuit of 
Fig. 3, this increment may be ad- 
justed to any desirable value over a 
considerable range. Circuit resist- 
ances and associated voltage drops 
limit the minimum practical incre- 
ment to about a half volt when the 
total battery is of the order of 36 
volts. 

In Fig. 3, a regulated d -c supply 
is substituted for battery B, of Fig. 
2. Controls P, and P, of the regu- 
lated supply make it possible to ad- 
just the starting and stopping point 
of the charge and discharge cycle. 

The control unit operates from 
the a -c output of the converter, as - 

FIG. 3-Stabilized voltage source replaces 
the reference battery in the final circuit t 
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,illustration 
details of a part 

`jet assembly of the 
20 mercury three- 

1Ie pump. 

,.'.i"q/g "vF,;rºai.í 

DPI Glass Vacuum Pumps 
equip the laboratory with essential tools 
for electronic development and many, 
other physical and chemical studies. Fab- 
ricated with meticulous care in our own 
glass shop, the standard models meet all 
normal requirements. The ultimate vacu- 
ums obtained range from 1 x 10.5 to 5 x 

10-8 mm of mercury. These pressures are 
achieved without the aid of cold traps. 
The principal models are as follows: 

Type G-4-Single stage, the simplest 
and most economical pump. 

Type GF -20-A two -stage pump em- 
bodying the fractionating, self -condi- 
tioning principle; air- or water-cooled; 
the most versatile model for general lab- 
oratory use. 

Type GF-25-Three stages of frac- 
tionation; air- or water-cooled; provides 
the lowest ultimate vacuum. 

Type GF-5A -A miniature two -stage 
pump, similar to Model GF -20, but much 
smaller in size and with slower pumping 
speed; recommended for installations 
where space is a factor. 

Type GHG-20-A glass mercury pump 
(illustrated) which will operate against a 
forepressure at 10 mm; for special appli- 
cations such as gas analysis, mass spee- 
trometers, and exhaust of rectifier tubes. 

Vacuum Equipment Division 
For full information 
on DPI Glass Pumps and other High 

Vacuum Equipment write- 



CATHODE FOLLOWER 
BASIC PATENTS 

NOTICE TO MANUFACTURERS 

Licenses are now available for the use of 

cathode follower circuits in all types of 

electronic and communication apparc.tus. 

Inquiries 
Are Invited 

REMCO ELECTRONIC, INC. 
Formerly Revelation Patents Holding Co. 

33 WEST 60th STREET NEW YORK 23, NEW YORK 

TO BE A MEA D 
in Buying Vest equipment 

SPECIFICATIONS 
DC Volts - 5 ranges 0/6/15/150/600/1500 
volts. 1000 ohms per volt. 
AC Volts -.3 ranges 0/15/150/600 volts. 
OC Current - 3 ranges 0/6/60/600 milliamps. 
Output Volts -0/15/150/600 volts. 
Ohmmeter - 4 ranges 0/200/20.000 ohms and 0/2/20 megohms. 

13 BUY ACCURACY 

'191 BUY DEPENDABILITY 

11-0, BUY SUPREME-ACY 
Ask your nearest SUPREME Jobber for 
a demonstration of Model 599-A Tube 
and Set Tester (above), Model 561 -AF 
& RF Oscillator, Model 546-A Oscillo- 
scope, Model 592 Speed Tester. Ask to 
see the complete line of SUPREME 
equipment. 

Condenser Checker-Ohmmeter provides 
fast method of Checking leakage of both 
paper and electrolytic Condensers. 

Battery Tester - Tests most commonly 
used dry portable batteries o1 1.5/4.5/ , 6.0/45/90 volts. English reading Ro. 

place-Good" scare. 

WRITE FOR 

NEW 

CATALOG 

Tube Testing - Circuit incorporate% proven and modernized emission circuit - Checks for short, leakage, and noisq tests between elements. Power Supply -100.133 volts --50/60 cycles. Special voltages and tie, quencles on request. 

SUPREME INSTRUMENTS CORP., Greenwood, Miss., U.S.A. 

Export Department, (THE AMERICAN STEEL EXPORT CO. Inc., 
p347 Madison Ave,, New York 17, N, Y.. U.S.A. 

It Costs You Less 

To Pay a 
Little More For 

When you require plastic 
parts fabricated to close tol- 
erances, you can always de- 
pend on Sillcocks-Miller. 

This organization pioneered 
in the precision fabrication 
of parts from plastic sheets, 
tubes and rods. Out of this 
long experience, Sillcocks- 
Miller engineers offer you 
the understanding, skill and 
facilities to produce plastic 
parts to your exact require- 
ments or to help you work 
out suitable designs. 

This know-how saves you 
time, trouble and money, 
That's why "it costs you less 
to pay a little more for 
Sillcocks-Miller quality." 

Write for 
Illustrated brochure 

THE SILLCOCKS-MILLER CO. 

10 West Porker Avenue, Maplewood, ti. L 
Mailing Address: South Orange, M. L 

SPECIALISTS IN HIGH QUALITY, PRECISIONMADE 

PLASTICS FABRICATED FOR COM.MERCIA1lt 

TECHNICAL AND INDUSTRIAL REQUIREMENTS. 
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mbers of the 
Ù ubminiature line. 

èT ta below their special 
acteristics. And remember : 

Since 1939 Raytheon has produced some 
our million ; subminiature tubes for 

commercial applications. There are more 
Raytheon subminiatures in use through- 
out the "world than all" other makes 
combined: 

Remember, too, that all Raytheon sub- 
miniatures can be either soldered in. or 
plugged into commercially available 
sockets. 

N SUBMINIATURES 

CK608CX 
°sc;u°tor, 

used er re9e^er n. 
°^d dé éctor;frßpOMc. live e 200' 
cY r°^g 

Write for Data Sheet on Tubes Listed 

Characteristics of RAYTHEON Subminiature Tubes 

6 CK6p CX 

/ 
nf°f 

he6gKsuivo. 

Mutual 
Typical Operating Conditions 

Bulb Conduct. Power Voltage Plate Screen 

Size Heater once Output Gain Plate Current Screen Current Grid 

Type No. Remarks Inches Volts MA Umhos MW X Volts MA Volts MA Volts 

HEATER CATHODE TYPES 

CK605CX Characteristics of 6AK5 0.38 6.3 

CK606BX Diode, equivalent to one-half 6AL5 0.28 6.3 

CK608CX Triode UHF Oscillator, 3,á watts at 500 Mc 0.38 6.3 

CK619CX Triode High rev. 0.38 6.3 

FILAMENT TYPES 

2E31 RF Pentode for pocket radio 0.28 1.25 

2E35 Output Pentode for pocket radio 0.28 1.25 

2E41 Diode Pentode for pocket radio 0.28 1.25 

2G21 Triode Heptode for pocket radio 0.28 1.25 

RK61 Gas Triode, Radio Control for model planes, etc. 0.52 1.4 

CK502AX Output Pentode 0.28 1.25 

CK503AX Output Pentode 0.28 1.25 

CK505AX Volt. Amp. Pent. 0.28 0.625 

CK506AX Output Pentode 0.28 1.25 

CK507AX Output Pentode 0.28 1.25 

CK510AX Double Space Charge Tetrode Amplifier 0.28 0.625 

CK512AX Low microphonic voltage amplifier 0.28 0.625 

CK520AX Output Pentode s/s volt filament 0.28 0.625 

CK521AX Output Pentode 1 mw out at 10 volts 0.28 1.25 

CK522AX Output Pentode 20 ma filament 0.28 1.25 

CK551AXA Diode -Pentode 
0.28 1.25 

0.28 1.25 
CK553AXA RF Pentode 

CK556AX Triode, UHF Oscillator for radio use 0.28 1.25 

CK568AX Triode, UHF Oscillator for radio use 0.28 1.25 

0.28 1.25 
CK569AX RF Pentode 

CK570AX Electrometer Triode Max. grid current 
0.28 0.625 

5 x 10-13 amps. 

RAYTHEON 

120 7.5 120 2.5 -2 200 5000 

150 - 

5000 

150 ae 

120 

9.0 dc 

9.0 200. 

200 4000 250 4.0 -2 

50 500 22.5 0.4 '22.5 0.3 0 

30 385 1.2 22.5 0.27 22.5 0.07 0 

30 375 20 22.5 0.35 22.5 0.12 0 

.50 75 22.5 0.20 22.5 0.30 
cony. ohi 

50 45 1.5 special circuit 

30 550 6.0 45, 0.6 45 0.15 -1.25 

30 550 9.5 45 0.8 45 0.25 -2.0 

30 180 30 22.5 .125 22.5 0.04 0 

50 500 25 45 1.25 45 0.4 -4.5 

45 575 II 45 0.9 45 0.3 -2.0 

50 65t 0150 
elle unlit 

45 0.06 0 

20 160 28 22.5 0.125 22.5 0.04 0 

50 180 4.5 45 0.24 45 0.07 -2.5 

50 400 6.0 22.5 0.80 22.5 0.22 -3.0 

20 450 1.2 22.5 0.30 22.5 0.08 0 

30 235 22.5 0.17 22.5 0.04 0 

50 550 22.5 0.42 22.5 0.13 0 

125 1600 135 4.0 -5.0 

70 650 135 1.9 .-6.0 

50 1100 67.5 1.8 67.5 0.48 0 

20 125 1.5 12 0.22 -3 

An Tubes Listed Are Available Without Priorities Or Government Clearance 

RAYTHEON MANUFACTURING COMPANY 
Special Tube Section, 55 Chapel Street, Newton 58, Mossochusetts 

IC/ RECEIVING TUBES SPECIAL PURPOSE TUBES TRANSMITTING TUBES 
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TUBES AT WORK (continued) 

suring constant filament voltage for 
the tubes. 

A small time constant at the con- 
trol grid of the 2050 tube is intro- 
duced by means of R. and C,. The 
capacitor C2 is essential in prevent- 
ing chatter of the relay when the 
cycling increment is less than one 
volt. 

Mercury Memory Tanks 
in New EDVAC Computer 

ANEW electronic supercalcu- 
lator to be known as the 

EDVAC (electronic discrete vari- 
able computer) is being constructed 
in the Moore School of Electrical 
Engineering at the University of 
Pennsylvania by members of the 

QUARTZ 
CRYSTAL 
TRANSDUCER 

ELECTRICAL ' 
INPUT PULSE 

H ONE H 
,u SEC 

MERCURY 
ACOUSTIC 

DELAY 
LINE 

QUARTZ CRYSTAL 
TRANSCEIVER 

'ELECTRICAL 
OUTPUT PULSE 

ULTRASONIC PULSES 

Diagram illustrating action of mercury 
memory storage tank unit used in EDVAC 
electronic computer now under construc- 

tion at University of Pennsylvania 

school's research staff, with T. Kite 
Sharpless as technical director of 
the research group. When the en- 
tire machine is completed it will be 
sent to the Ballistic Research Lab- 
oratory. at Aberdeen Proving 
Ground. 

A feature of the new machine is 
a mercury -tank memory unit cap- 
able of storing up to eight 10 -digit 
numbers and referring to any one 
of them in an average time of one 
five -thousandth of a second. The 
numbers are in the form of groups 
of 32 electrical impulses, spaced 
one -millionth of a second apart. 
They are trapped in a mercury tank, 
where they circulate until called for 
during the solution of a problem. 
Enough units will be used to give 
the apparatus a memory capacity of 
1,000 numbers. 

In the ENIAC, constructed dur- 
ing the war at the University of 
Pennsylvania and recently moved 
to Aberdeen Proving Ground, num- 
bers were stored by chains of thou- 
sands of electronic tubes occupying 
a great deal of space. Compara- 
tively little space, however, is re- 
qu.ired for the mercury -pool memor- 
izing units in the EDVAC. 

A new electronic multiplier in the 
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SC1SYMBOL OF 

durability 

SCA Selenium Pyramid reflects all the durability of the 

ancient Egyptian pyramids. Selenium Rectifiers are EN- 

GINEERED FOR ENGINEERS. Improved performance at 

lower costs through ENGINEERED adaptability. Selenium 

Corporation of America meets exacting specifications of 

modern electronic developments. Manufacturers of a 

broad line of Selenium Power and Instrument Rectifiers, 

Self generating Photo -Electric Cells and allied scientific 

products. 
Selenium Rectifiers are rapidly becoming standard in 

industry for all rectifier applications. Selenium Corpora- 

tion of America's engineering experience can be called 

upon for the development and production of special 

rectifiers for any application. 

SELENIUM CORPORATION OF AMERICA 

Affiliate of I C K E R S Incorporated 

2160 EAST IMPERIAL HIGHWAY EL SEGUNDO, CALIFORNIA 

CHECK THESE OUT 
STANDING FEATURES 

Permanent charac- 
teristics 

V Adaptability to all 
types of circuits and 
loads 

V Unlimited life-no 
moving parts 

V Immunity to atmos- 
pheric changes 

V High efficiency per 
unit weight 

From 1 volt to 50,000 

volts rms. 

V From 10 micro -am- 
peres to 10,000 am- 
peres 

V Economical - simple 

to install - no main- 
tenance cost 

V Hermetically sealed 

units available 

POWER RECTIFIERS 

INSTRUMENT RECTIFIERS 

PHOTO -ELECTRIC CELLS 

ELECTRONICS - May, 1947 
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 Specialists in the production of 
highest grade Alnico Magnets. 
Production and material rigidly in- 
spected to insure highest uniform 
quality. 
Castings made to order from cus- 
tomer's blueprints or sketches. 
Information and suggestions sup- 
plied on request. 

Manufacturers of High Coercive Magnetic Alloys 

10001 ERWIN AVENUE 
DETROIT 5, MICHIGAN 

REEVES-HOFFMAN 
factory is equipped to manu- 

facture a very large variety of quartz 
crystal units, both standard and custom. If you 

need quartz crystal units for use in the fields of communications, elec- 
tronic control. ultrasonics, diathermy. instruments, or other special 
applications, REEVES-HOF'FMAN can design and manufacture to fill 
your needs. Estimates and quotations promptly submitted 

I"=-tn77IIlIG 

H SALES OFFICE: 215 EAST 91 STREET, NEW YORK 28, N. Y. 
O1ANT 321 CHERRY STREET, CARLISLE, PA. 

ÏaL4 

REEVES-HOFFMAN 
Crystal Units Catalog 
RHC-1 lists standard 
crystal units complete 
with specifications. 
It also gives valuable 
information on how to 
cides crystal units. 

New "divining rod" 
works through use of 

DC Silicone Fluid 

PHOTO COURTESY MCCULLOUGH TOOL CO. 

Divining rods were the product of man's 
wishful thinking about his need to know 
what lay buried in the earth. As fre- 
quently happens, what was magic has 
become a science. Take the new oil well 
tool known as the McCullough Magna- 
Tector. This electronic device locates within 
one foot the point at which a string of 
casing, drill pipe, or tubing is stuck. 

Men who drill wells as deep as 16,000 
feet know the value of such certainty. 
Men who explore the new frontiers opened 
up by new engineering materials will be 
more interested in how the McCullough 
Tool Company, of Los Angeles, used Dow 
Corning Silicones to make this device work. 

The Magna-Tector works under hydro- 
static pressures ranging from 0 to 15,000 
psi and at temperatures of 20° to 460e F. 

It must be filled with a fluid and provided with 
a pressure balancing device. Only DC Silicone 
Fluids retain a sufficiently constant viscosity 
over such a temperature range. Only DC 
Silicone Fluids retain good insulating proper- 
ties at temperatures up to 460° F., and have 
sufficient lubricity, and inertness toward other 
insulating materials. 

The pressure balancing device is a Silicone 
Fluid filled tube molded of Silastic*, the Dow 
Corning Silicone Rubber. The McCullough engi- 
neers found that no other material would 
remain flexible under such service conditions. 
New devices call for new materials. Dow 
Corning Silicone Products are available to 
meet specifications beyond the limits of con- 
ventional materials. Write for catalog No. 
N 1-7. 

*TRADE MARK. DOW CORNING CORPORATION 

DOW CORNING CORPORATION 
MIDLAND, MICHIGAN 

New York Chicago Cleveland Los Angeles 
In Canada: Fiberglas Canada, Ltd., Toronto 

In England: Albright and Wilson, Ltd., London 
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he Fenwal THERMOSWITCH Control is easy 
to install in a great variety of temperature 

control applications because of its fundamentally sim- 
ple and compact design and numerous mounting facili- 
ties. A few installation suggestions are shown below. 
These include: suspending by lead wire conduit, clamp- 
ing to surface, screwing in pipe tee or tapped hole, or 
merely inserting into a reamed hole. Consideration of 
the many installation facilities of THERMOSWITCH 
Controls will usually suggest a THERMOSWITCH 
model that is especially suited to your product or 
process requirements. In almost any medium, the 
THERMOSWITCH Control may be installed easily at 
that point from which the most accurate, economical, 
trouble -free temperature control is achieved. 

Further information will be sent 
upon request. 

FOURTEEN FACTS IN 
FENWAL'S FAVOR 

1.-Fast reaction time 
2.-Large heat sensitive area. small 

heat storage 
3.-Short heat transfer path 
4.-Small temperature differential 
S.-Built-in temperature anticipation 
6.-Enclosed assembly 
7.-Minimal vibration effects 
8.-Tamper-proof and sealed 
9.-Rugged construction 

IO.-Adjustable over wide temper- 
ature range 

11.-Minimum size 
12.-Directly responsive to radiant 

heat 
13.-Uniform sensitivity over adjust- 

able temperature ronge 
14.-Readily installed 

* #14 of "14 Facts In Fenwal's Favor" 

1 

FENWAL INCORPORATED 
43 PLEASANT STREET 

ASHLAND MASSACHUSETTS 
Thermotechnics for Complete Temperature Regulation 
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HERE'S THE NEW 
INDUSTRIAL and TELEVISION 

PFCKETSCI'PE 

A 3 INCH 

OSCILLOSCOPE 

for MEASURING 

AC and DC ! 

MODEL S -II -A 

by 
WATERMAN! 

An OSCILLOSCOPE 

of UNUSUAL 

VERSATILITY, 

UTILITY and 

PERFORMANCE 

'99 
F. O. B., PHILADELPHIA 

AMPLIFIERS for vertical and horizontal deflection as well as 
intensity ... Linear time sweep from 4 -cycles to 50-kc with 
blanking of return trace ... Sensitivity up to 100 my / in .. . 

Fidelity up to 350-kc through amplifiers ... Attenuators for 
AC and for DC ... Push-pull amplifiers ... Anti -astigmatic 
centering controls ... Trace expansion for detail observations. 

Chassis completely insulated from input circuits assures safety in indus- 
trial applications ...Direct connections to deflecting plates and intensity 
grids from rear ... Retractable light shield ... Detachable graph screen 
... Handle ... Functional layout of controls. 

COMPLETELY PORTABLE I 

81/4 lbs.... 1 1 " x 7" x 5" 

WATERMAN POODHCÎS CO. 
PHILADELPHIA 25, 

TUBES AT WORK (continued) 

EDVAC will multiply two 10 -digit 
numbers in one -thousandth of a 
second, which is about three times 
as fast as can be done by the 
ENIAC, the fastest existing com- 
puter. This increase in speed of op- 
eration is made possible by spe- 
cially -designed circuits which oper- 
ate at a million cycles per second, 
as compared with 100,000 cycles 
per second in the ENIAC. 

The EDVAC will have automatic 
programming involving the use of 
magnetic tapes upon which the 
problem is put in code by input 
mechanisms and the result obtained 
therefrom by output mechanisms. 

As contrasted with the 18,000 
electronic tubes in the ENIAC, 
there will be only 3,000 in the 
EDVAC, and the new machine with 
its operating area will occupy an 
area about 20 feet square, which is 
only about one -fifth of the space re- 
quired to house the ENIAC. 

Mercury Tank Details 
The fact that the electrical im- 

pedance of a quartz crystal can be 
made to match very closely the elec- 
trical impedance of mercury has 
made possible a low -loss, reliable 
storage device for coded pulses. 
X -cut quartz crystals ground to tol- 
erances of 0.0005 inch by Reeves - 
Hoffman Corp. are used to change 
electrical pulses to ultrasonic me- 
chanical pulses which can be stored 
in a mercury acoustic delay line, 
and of reconverting these pulses 
into electrical pulses when they are 
needed. 

Essentially the memory devices 
consist of a mercury tube with 
X -cut quartz crystals mounted at 
either end in intimate contact with 
the mercury. Electrical pulses 
spaced one microsecond apart are 
applied to the pool by one crystal, 
and the resulting ultrasonic pulses 
travel much more slowly through 
the mercury than did the electrical 
pulses which excited the crystal. 

The mechanical pulses in the mer- 
cury are reconverted into electrical 
pulses by the crystal at the other 
end of the tube, are amplified, and 
then fed back to the transducing 
crystal. There is thus a closed cycle 
of pulses being stored, the number 
of which is dependent only on the 
physical length of the mercury de- 
lay line. 

The pulses fed into these memory 
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saver... doter maker 
For large areas or small . .. for castings, forgings, stampings or sheets .. . 

the production economy of one -coat Wrinkle finishes is traditional and real. 

Wrinkle coatings, in a variety of controlled textures and an unlimited range 

of colors, covers weidments, scratches, bubbles, tool marks, 

dents, with a single application by spraying or dipping, without 

primer coat and with absolute minimum of surface preparation. 

And Wrinkle is sold by more than 200 manufacturers of industrial finishes. 

One or more are near you. If you aren't already using Wrinkle, try it today. 
ti._ 

Chrysler Airtemp all -year air-conditioning furnace; Specialty Manufacturing Company scotch tape dispenser 

NEW WRINKLE, INC. 137 N. PERRY ST. DAYTON 2, OHIO 

Testimonia!: 
. customer demands insisted on Wrinkle. Our ex- 

perience has proven Wrinkle is far more duraalre . 

alld 
diffuses light and prevents glare . . 

completely 
irregularities in castings and sheets comp y 

covered . .. -Brush Development Company 

Cleveland, Ohio L 

Y.J!r . 
y-n-. 

NEW WRINKLE, INC. 
137 N. Perry St. Dayton 2, Ohio 

Please tell me about the application of 
Wrinkle coatings on 

Name Title 

Company 

Street 

City 7one_State J 

Fr, 
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4é-, VIBRATION 
7aee9«e 7eaear9 

Basic testing . . . spotting the 
"bugs" of stress and strain . 
fosters bettered products and low- 
ered costs in your new postwar 
lines. All-Americans have uniform 
acceleration - deceleration, besides 
control at fixed cycles of vibration. 
An inspection and research favorite. 
Write for Catalog F. 

IO to 55 cycles per second, 
automatic with automatic ac- 
celeration and deceleration. 
IO to 60 cps, manually. 

QUICK 
DELIVERY! 

SHOWING 

MODEL 100VA 

VERTICAL 
ACTION 

600 to 3,300 
vibrations per 

minute 
automatically 

Load capacity 100 lbs.; other 
models 10 to 25 lbs. capacity. 
8 models to choose from. 

tot Foil Radio 
Ticket Meals are fabri- 

cated 

Tablet & 
D board 

and In ecial dial 
toted from sP sides th 

with foil laminated 
to both 

prevent warping -din 
to eliminate in Processe 

obsorPto. or 
moisture either silver, gold 

colors °n 
copper shades °f 

foil, unusually 
ore odiIY 

combinatiunbe 
readily 

low 
rich 
obtainable °t 
costs. Then, 

too, the exclusive 
Diol Process 

T perfe 
produces 

o third dimen 

effect by high embossing rite not only 
sional eft absolute re9 

but also assures integral 

because cutting die is on 

port of printing 
and embossing 

Write 
p plate 

Tablet & 
Ticket Co.to 

iol Division-- 
io 1021 West 

Street, Chicago 7, for 

complete 
information. 

a 
BE SURE TO 

SPECIFY 

PHOSPHOR 
BRONZE 

WIRES 

The production of "Elephant Brand" 
Phosphor Bronze Wire has been com- 
pletely controlled by us from ingot to 
finished size, since 1874. It is a true 
bronze wire, containing nothing but vit - 
Fin copper, tin, and phosphorus. The 
introduction of phosphorous into this 
composition reduces the oxides and, with 
the purified metals, forms a most 
homogenous and uniform alloy. These 
essential factors are established scientific 
facts, and have proven the superiority of 
"Elephant Brand" Phosphor Bronze Wire. 

This wire contains no zinc-which 
eliminates the danger of season -cracking, 
thus has the highest fatigue limit. It is 
made in various tempers to meet specific 
requirements. "Elephant Brand" Wire 
is drawn accurately to size, is absolutely 
uniform throughout the coil, and will not season-crack, regardless of the time that 
it is carried in stock. All wire can be 
supplied bright -annealed. Available in 
the following forms : 

ROUND WIRE. In coils for spring manufac 
turers 

FLAT WIRE. In coils or lengths 
TINNED BINDING, for armature work 
STRAIGHTENED (Round) in lengths 

D 

LEPHANT BRAND PHOSPHOR BRONZE 
THE PHOSPHOR BRONZE SMELTING CO. 

2200 Washington Ave., Philadelphia 46, Pa. 
Original Manufacturers of Phosphor Bronze 

in U. S. A. ... Established 1874 
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BIGGEST NEWS IN AM! 
It's Federal's New Triodes for 50 KW Transmitters- 

with THORIATED TUNGSTEN FILAMENTS! 

9C3I 
Forced Air Cooled 

LOWER FILAMENT POWER 

LOWER HUM LEVEL 

LONGER LIFE 

HERE'S THE BIG ADVANCE in tubes for 

50KW stations! Even for that output, you 

now get thoriated tungsten filaments in Federal's 

new 9C28 and 9C30-to give greater electron emis- 

sion with less filament power, longer service life, 

stable and improved performance. 9cºe water Co. d 

e Federal tubes have 

9C3o 

Rated conservatively, these 
the electrical and structural design to withstand 

overloads. Months of actual field tests demonstrate e ti 

their exceptional durability. Both the 9C28 and 

9C30 are water cooled for maximum output. Alter- 
Filament voltage.... 15 v. 15 v. 

nate types (9C29 and 9C31), with air cooling, are 
you'll find Filament current... A35 amp. 135 amp. 

Or also available. In a pair of either type 

new operating economy and low tube costs. 

Federal's 38 years of tube engineering and manu- 

facture show up once more in this latest "first". No 

wonder Federal tubes have consistently set the 

standards for performance in AM broadcast serv- 

ice. We'll be glad to send you more data on these 

tubes. Write department K413. 

Federal Radio CorporaioilT le hone .a 
1100 Kingsland Road, 
Clifton, New Jersey 

PARTIA 

Maximum Ratings 
Plate Voltage 12,000 v. 15,000 v. 
Plate Current .. 10 amp. 8 amp. 
Plate Input 100 kw. 120 kw. 

Plate Dissipation 40 kw. 40 kw. 

In Canadas- Federal Electric Manufacturing Company, Ltd., Montreal. 

Export Distributors - International Standard Electric Corp. 67 Brood St N. Y. 
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CERAMIC 

APACITORS 
EACH TYPE 

SPECIFICALLY 
DESIGNED 
TO HELP YOU MAKE 

BETTER PRODUCTS! 

Hi -Q Ceramic Capacitors are 
manufactured of titanium dioxide (for 
temperature compensating types). 
Electrodes are of pure silver, precision 
coated. They are individually tested for 
accuracy of physical dimension, temper- 
ature coefficient, power factor and di- 
electric strength. Available in C.I. type 
(axial leads) and C. N. type (parallel 
leads) also S. I. type Durez coated for 
fullest protection against extremes of 
fungus and climatic conditions. 

OTHER 

WIRE 
WOUND 

RESISTORS 

CHOKE 
COILS 

COMPONENTS 

s , ,r, re 

iil11Ìi1IIIiIIÌÏl14I1ti < 

STAND-OFF 
CONDENSERS 

H 

QMMKnWN\mm 

I I m>m : 

ELECTRICAL REACTANCE 
COR POR A T ION 

FRANKLINVILLE, N. Y. 

TUBES AT WORK (continued) 

systems can be stored indefinitely 
with complete accuracy. Multiple 
electronic switching or gating cir- 
cuits are used to introduce and 
withdraw any one or more pulses 
from the memory system as re- 
quired. Variations in the speed of 
the ultrasonic vibrations due to 
changes in temperature, humidity, 
or other causes are automatically 
compensated for by varying the fre- 
quency of the 1 -mc master pulse 
generator. 

Improvements in 
Phonograph Oscillators 
BROADCAST station type design has 
been built into the phonograph oscil- 
lator whose circuit is shown in Fig. 
1. Hum modulation reduction due 

500-3 
y.PFT 

PHONO 
MOTOR 

o 0.0 

12SK7 I 
3 FTW 

2S,uyF 

!250,91F 

10,000 
M OD 

R2 

4 R5 S 

22 

105 
T0.05 

CHASSIS 

117V. 
A -C -0 o 

7,600 

C7140 C40 

FIG. 1-Circuit of versatile phonograph 
oscillator using a selenium rectifier 

to d -c on the heater of the oscillator 
tube and variable percentage of 
modulation have been incorporated 
by its designer, George Eannarino, 
field engineer with Federal Tele- 
phone and Radio Corp. 

The oscillator contains one tube, 
a 12SK7, and a Federal selenium 
rectifier in the power supply. Modu- 
lation can be accomplished by 
either a crystal pickup or a crystal 
microphone. 

The use of the dropping resistor 
R, prevents large initial surges of 
current from flowing through the 
filament, thereby increasing the life 
of the tube. A 200 -ma selenium rec- 
tifier is used but if this is not avail- 
able two of the more common 100 - 
ma types can be used in parallel 
with an additional resistor as indi- 
cated by the dotted line in Fig. 1. 

The output of the power supply 
I 76 
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3306 DISTORTIO , r : \\ r .. 

if ----Any frequency between 
20 and 20.000 c.p.s. 

20 200 2000 

Figure 1 FREQUENCY, c.p.s. 

20000 

This fast, versatile -hp- 330B Analyzer 
measures distortion at any frequency 
from 20 cps to 20 kc. Measurements 
are made by eliminating the funda- 
mental and comparing the ratio of the 
original wave with the 'total of re- 
maining harmonic components. This 
comparison is made with a built-in 
vacuum tube voltmeter. 

The unique -hp- resistance -tuned 
circuit used in this instrument is 
adapted from the famous -hp- 200 
series oscillators. It provides almost 
infinite attenuation at one chosen fre- 
quency. All other frequencies are 
passed at the normal 20 db gain of 
the amplifier. Figure 1 shows how at- 
tenuation of approximately 80 db is 
achieved at any pre -selected point be- 
tween 20 cps and 20 kc. Rejection is 
so sharp that second and higher har- 
monics are attenuated less than 10%. 

Full - Fledged Voltmeter 
As a high -impedance, wide -range, 
high -sensitivity vacuum tube voltme- 
ter, this -hp- 330B gives precision 
response flat at any frequency from 
10 cps to 100 kc. Nine full-scale 

CHECK THESE SEVEN 

IMPORTANT FUNCTIONS: 

1. Measures total audio 
distortion. 

2. Checks distortion of 
modulated r -f carrier. 

3. Determines voltage level, 
power output. 

4. Measures amplifier gain and 
response. 

5. Directly measures audio noise 
and hum. 

6. Determines unknown audio 
frequencies. 

7. Serves as high -gain, wide - 
band stabilized amplifier. 

ranges are provided: .03, .1, .3, 1.0, 
3.0, 10, 30, 100 and 300. Calibration 
from +2 to -12 db is provided, and 
ranges are related in 10 db steps. 

The amplifier of the instrument can 
be used in cascade with the vacuum 
tube voltmeter to increase its sensitiv- 
ity 100 times for noise and hum 
measurements. 

Accuracy throughout is approxi- 
mately ±3% and is unaffected by 
changing of tubes or line voltage var- 
iations. Output of the voltmeter has 
terminals for connection to an oscil- 
loscope, to permit visual presentation 
of wave under measurement. 

Measures Direct From R -F Carrier 
The -hp- 330B incorporates a linear 
r -f detector to rectify the transmitted 
carrier, and input circuits are contin- 
uously variable from 500 kc to 60 me 
in 6 bands. 

Ease of operation, universal appli- 
cability, great stability and light 
weight of this unique -hp- 330B Ana- 
lyzer make it ideal for almost any 
audio measurement in laboratory, 
broadcast or production line work. 
Full details are immediately avail- 
able. Write or wire for them-today 
Hewlett-Packard Company, 1437A 
Page Mill Road, Palo Alto, Calif. 

Noise and Distortion Analyzers Wave Analyzers Frequency Meters 

Audio Frequency Oscillators Audio Signal Generators Vacuum Tube Voltmeters 

Amplifiers Power Supplies UHF Signal Generators Attenuators 

Square Wave Generators Frequency Standards Electronic Tachometers 
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MICRO 

BALL BEARINGS 

Modern manufacturing processes bring costs down on extra - 

small ball hearings . . . radial or pivot (angular Contact) 

PRECISION TOLERANCE HIGHEST CAPACITY 

Complete. Details On Request 

NEW HAMPSHIRE BALL BEARINGS, Inc. 
3 MAIN STREET PETERBOROUGH, NEW HAMPSHIRE, U. S. A. 

THERMOSTAiIC.`1KETAL T 

PROVIDE DELAYS RANGING 
FROM 1 TO 120 SECONDS 

EATURES:-Compensated for ambient temperature 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 Nor- 
mally Open; SPST Normally Closed. 

PROBLEM? Send for "Special Problem Sheet" and Bulletin. 

lo 
VOLTAGE OF 24V I WITH AMPERITE 

BATTERY ó CHARGER VOLTAGE VARIES 
VARIES APPROX. I ONLY 

Amperite REGULATORS are the simplest, lightest, cheapest. and most compact method 
of obtaining current or voltage regulation ... For currents of .060 to 8.0 Amps .. 

Hermetically sealed; not affected by altitude, ambient temperature, humidity. 
Write for 4 -page Illustrated Bulletin. 

HMPERITE CO., 561 Broadway, New York 12 , N. Y. 

In Canada: Atlas Radio Corp., Ltd., 560 King St., W. Toronto 

The VX series of subminiature 
vacuum tubes are especially 
adaptable to electrometer ap- 
plications in fine instrumen- 
tation and for circuits used in 
radiation measurement. Fea- 
ture IO ma. filament current, 
grid resistance of 10'5 ohms. 
Unusually stable. 

The voltage regulator unit 
consists of 7 subminiature 
gaseous volta g e regulator 
tubes uniquely assembled in 

one unit as illustrated. Par- 
ticularly adaptable where reg- 
ulation requires a flat top (130 
volts) with close accuracy and 
space conservation. 

The Hi-megohm series of re- 
sistors cover a range from 100 

to 10,0001000 megohms. Va- 
cuum sealed in glass with spe- 

cial surface treatment they 
are designed to meet the re- 
sistor requirements of fine 
instrumentation. 
Unusually stable over a vol- 
tage range of I to 100 volts. 

THE VICTOREEN INSTRUMENT CO. 

5806 HOUGH AVENUE 
CLEVELAND 3. OHIO 
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Junior's old gent is a busy mean. 

He has to have plenty of "know-how" 

to keep on top of his job. 

Sometimes it takes home -work to keep 

abreast of things and right now he's read- 

ing this issue of this McGraw-Hill maga- 

zine-the one you are holding in your hand. 

Obviously, he's not looking for glamour, 

amusement, or entertainment. He is strictly 

on the make for ideas. 

He wants to know what the other fellow 

is doing - what's new in methods and 

processes that will help him do a better job. 

He's an avid reader of the ad -pages as 

well as the editorial content. The adver- 

tisements along industry's shopping street 

give him an opportunity to inspect the 

products and services of America's leading 

manufacturers - and he examines them 

with an eye to what they can do for him. 

Yes - Junior's old gent is a busy man. 

But he never misses a trick! 

To keep in touch with the parade read the ads. 
F-4 
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Undercover 

STORY... 
The Machlett Dynamax "25" unit for diagnostic work represents 
the highest development of the rotating anode principle whereby 
the loading capacity of an X -Ray tube is greatly increased. 

The motor control equipment houses a Haydon 1600 series timing 
motor featuring the patented magnetically operated, counter -balanced 
gear shift and is employed in connection with the Dynamax Motor 
control circuit. It provides accurate time delay between energizing 
motor and exposure while preventing exposure in the event connec 
tions to motor are broken or reversed. 

This Haydon application story is but one of many in diversified in- 
dustry ... each playing an important part in assuring accurate and 
dependable timing for greater operating efficiency. It it's about time 
. . . consult Haydon engineers. Free catalog available on request. 

Write HAYDOM, 2400 Forest Street, Forestville, Connecticut 

MANUFACTURING COMPANY, INC. 

FORESTVILLE = = CONNECTICUT 
HARNESS TIME TO YOUR PRODUCTS 

SUBSIDIARY OF GENERAL TIME INSTRUMENTS CORPORATION 

TUBES AT WORK (continued) 

after the filter is 84 volts. However, 
this output is based on the fact that 
C, and C2 are exactly 40 µf. If they 
are not, the output may vary. This 
.is corrected by changing the value 
of R5 until the proper value is ob- 
tained, or by replacing the capac- 
itors. 

Modulation Adjustment 
Resistor R2 is a modulation con- 

trol and is normally set at 80 per- 
cent modulation. This can be done 
by applying the output of the oscil- 
lator to an oscilloscope and varying 
R, until the. desired percentage of 
modulation is obtained. If a scope is 
not available 80 percent modulation 
can be obtained by the following em- 
pirical method. Set R, to zero re- 
sistance. Tune a receiver to the fre- 
quency of the oscillator and in- 
crease R2 until a click is heard in the 
receiver. This point should be at 
approximately 80 percent modula- 
tion. 

Capacitor C8 can be adjusted for 
the most desirable tone quality. The 
value of this capacitor may vary 
for different phonograph pickups 
and should be carefully matched 
whenever a replacement of the pick- 
up is made. Because of the widely 
varying frequency characteristics 
of various types of crystal pickups, 
it may be desirable in some cases to 
alter the circuit to compensate for 
the characteristics of the pickup. 
The following circuits show means 
of making such refinements. 

In Fig. 2A, resistor R, controls 
the low -frequency response; larger 

FIG. 2-Tone compensation circuits for 
use with a crystal pickup 

180 
May, 1947 - ELECTRONICS 



Coils, transformers and condensers re- 

quire insulating papers of top quality 

and performance. For many years 

Schweitzer has been a leader in the 

manufacture of papers for these and 

other applications. With our expanded 

facilities, prompt deliveries can be 

made in thicknesses from 

.00025" to .004". 

SCHWÉ ZER PAPER CO. 

New York Offices: Chrysler Bldg., New York 17, N. Y. 

Plants: Jersey City, N. J.; Mt. Holly Springs, Pa. 

REPRESENTATIVES: 

CHICAGO AREA: Russ Diethert Co., 612 N. Michigan Avenue, Chicago 11,111. 

WEST COAST: Electrical Specialty Co., 316 Eleventh St., San Francisco 3. Calif. 

SPEc1AE15ts `N 
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Millen "Designed for Application" components are different! As a designer 

and manufacturer for many years of complex electronic and communication 

equipment, we are our own best customer for component parts. Consequently, 

we have to perform an outstanding job of designing and manufacturing such 

parts in order to satisfy our own applications. Our parts are "different", 
also, because as symbolized by the "Gear wheel" of our registered trade 
mark, they are designed by mechanical engineers working in close coopera- 
tion with our electronic circuit group. Below are illustrated a typical half 
dozen of the many "Designed for Performance" equipments we manufac- 
ture from our own component parts. 

Illustrated above, left to right; Top Row: The No. 90881, 500 watt, RF power amplifier. Plug-in inductors available from stock for 
all amateur bands and on special order for particular commercial frequencies. The No. 90800 transmitter -exciter. May be used 
as either an independent 50 watt transmitter or as an exciter for the No. 90881, 500 watt amplifier. The No. 90711 variable fre- 
quency oscillator. Bottom row: The No. 90281, 700 volt, 250 MA power supply, the No. 90201 regulated power supply and the 
No. 90902 cathode ray oscilloscope. 

SALES OFFICES 

IN ALL 

PRINCIPAL CITIES 

JAMES MILLEN MFG. CO., INC. 
MAIN OFFICE AND FACTORY 

MALDEN 
MASSACHUSETTS 

CANADIAN SALES 

ASTRAL ELECTRIC CO. 

SCARBORO BLUFFS (TORONTO) 
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MIES AT WORK (continued) 

values of R, give increased lows. 
For maximum low -frequency re- 
sponse, remove R,. Resistor R. con- 
trols pickup output, smaller values 
of R. giving increased output. 
Capacitor C, controls high -fre- 
quency response; to increase highs, 
increase C,. 

Where a decrease in high -fre- 
quency response may be desired 
(for example, as an aid in reducing 
needle scratch on worn records), 
the circuit in Fig. 2B is applicable. 
In this circuit, C, acts as loading on 
the pickup and is also a controlling 
factor on the high -frequency re- 
sponse. Smaller values of C2 give 
more pickup output and also more 
highs. Resistor R. gives a sharper 
high -frequency reduction; increas- 
ing R, decreases highs. The sug- 
gested values shown serve as a 
basis from which slight alterations 

FIG. 3-Usa of a filament -type tubo per 
mite instantaneous operation when the 

switch le thrown 

may lw made to suit individual 
C;Ist`s. 

Quick Heating 

For instantaneous starting, a 
1A7 tube is connected as shown in 
Fig. 3. This circuit takes advan- 
tage of the fact that the selenium 
rectifier operates immediately. Since 
the 1A7 has direct cathode heating. 
the set will operate as soon as it is 
turned on. However, the 12SK7 is 
a sturdier tube and will take 
rougher handling and give better 
stability. 

A crystal microphone can be in- 
serted in either circuit (as shown 
in Fig. 11 by means of a double - 
pole switch. The microphone should 
be n high -gain type with an output 
of over 2.6 volts at 400 cycles for 
normal speech input. If a low -gain 

The solution of Alter network prob- 
lems, has been greatly simplified 
through the use of toroidal coils 
wound on molybdenum permalloy 
cores. Design engineers have learned 
to depend upon them since discover- 
ing that only these toroids possess all 
the necessary qualities of a good 
high "Q" coil. 

300 
250 

200 

150 

100 

50 

The three principal types now 
being supplied are: 

TYPE RANGE 

TC -1 1 K.C.-20K.C. 
TC -2 100cy.-5K.C. 
TC -3 10K.C.-100K.C. 

TC -3 

TC -2 

4h,_ 
I 

TC -1 

100 200 500 1M 20M 

FREOUENCY- CYCLES 

FILTERS 
We ore producing toroidol coil filters which con- 

sistently demonstrate the value of toroidal coils. 

These filters cannot be matched in stability, accu- 

racy and sharpness by Alters made with the usual 

laminated type of coil. 

Orders for samples or production quantities are 

equally respected. All inquiries will be promptly 

handled. 

DESIGNERS AND MANUFACTURERS 

OF ELECTRONIC PRODUCTS 
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PRECISION -BUILT «PM/ HIGH-FIDELITY 

BEcoRl 

POSITIVE, SYNCHRONOUS GEAR DRIVE 
-An exclusive development of GRAY 
engineers. This special gear, used in 
GRAY transcription tables, permits 
positive direct drive, eliminates wow. 

GRAY PRECISION RECORDING DRIVE- 
This new assembly provides continu- 
ously variable lines per inch and in- 
stant change from inside -out to out 
side -in recording. Available with or 
without a recording head. 

GROOVE INDICATOR-For cueing pro- 
grams in advance. Produce startling, 
accurately timed sound effects. Cor- 
rect for eccentricity of records. Let 
the Gray 151A Groove Indicator add 
sparkle to your programs. 

HIGH FIDELITY PLAYBACK ARM-Mag- 
neslum construction, frictionless, free 
from undesired resonances. Use your 
favorite cartridge. Superb perform 
once with the G -E Variable Reluct- 
ance. Three lengths; straight or offset; 
weight or spring counterbalance. 

qtay uvoall.- 
EQUIPMENT by 

THE FINEST TRANSCRIPTION TABLE 

AVAILABLE TODAY-COMPLETE WITH 

EVERY PROFESSIONAL FEATURE 

The many pre-eminent features of the GRAY 
transcription and recording table are indicative 
of the new ideas in fundamental design which 
Gray engineers have applied to heretofore in- 
soluble sound reproduction problems. As an 
example, because of inherent inaccuracy of gear 
tooth spacing, it has been necessary to tolerate 
the slippage and other inconveniences of an in- 
direct drive turntable or to suffer the inaccuracy 
of motion resulting from the varying speed of a 
gear drive. NOW, war -developed GRAY pre- 
cision gear cutting methods, applied to tran- 
scription table development, make synchronous 
positive drive possible at both 33-1/3 and 78 
R.P.M. with absolute freedom from wow. Gears 
for this drive are produced by a special process 
that results in extreme accuracy of circular pitch 
and virtually eliminates every manufacturing 
variable. 

* * * 

Other special features of the Gray transcription 
and recorder table include absence of low fre- 
quency mechanical disturbance - prime cause 
of intermodulation, record lift and lock down 
mechanism, completely enclosed drive operating 
in an oil bath, large gear diameter for dimin- 
ished error and same master gear for both 
speeds. 

* * * 

Complete specifications and illustrated litera- 
ture concerning all GRAY sound reproduction 
and recording equipment will be supplied upon 
request on company letterhead. 

GRAY 
RESEARCH & DEVELOPMENT CO. 

ELMSFORD NEW YORK 

TUBES AT WORK (continued) 

microphone is used a preamplifier 
stage is necessary, using a 12SQ7 
for the circuit shown in Fig. 1 and 
a 1H5 for Fig. 3. 

Nomenclature System for 
Glass Bulbs 

BY ALBERT BRANN 
Westinghouse Electric Corp. 

Bloomfield, N. J. 

MANY of the fundamental practices 
established by the lamp industry 
have been carried over almost bod- 
ily into the practices of the elec- 
tron tube industry and the two in- 
dustries have allied and overlapping 
interests. 

Very early in its history, the 
electric lamp industry, together 
with the glass bulb industry, recog- 
nized the necessity of standardizing 
the nomenclature of the glass en- 
velope which is an essential part 
of the lamp. This envelope is or- 
dinarily known as a bulb, a term t 

which the general public applies to 
the finished lamp itself. It is of in- 
terest to note that the term bulb 
was chosen because the first glass 
envelope used in the manufacture 
of an electric lamp was similar in r 

shape to a plant bulb. Regardless E 

of the shapes of the envelopes now v 

used for either lamps or tubes, they 
are all known as bulbs. No fewer 
than thirty different general 
classes of shapes are in use today. 

Recently the Joint Electron Tube 
Engineering Council (JETEC) felt i 

it imperative that a system of no- 
menclature for bulbs be standard- 
ized. A committee representing 
the electric lamp, the electron tube 
and glass bulb industries was cre- 
ated and a national standard is well (! 

on its way to adoption. Because the 
same standard of nomenclature will H 

be utilized by three different indus- 
tries, it was considered desirable 
that its administration should re- 
side in the American Standards As- 
sociation. 

Anyone - desiring a designation 
for a new bulb can make application 
to the ASA where an assignment 
will be made within the rules of the 
standard and the new designation 
sent to the one requesting it. 

Essentially, the proposed stand- 
ard comprises a means for classify- 
ing individual glass bulbs in a sys- 
tem of nomenclature. In reality, 
it is a code which recognizes four z 
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V 

INSTALLED IN RADIO RECEIVERS IN LESS THAN A YEAR 

*AIRLOOPS... back panel and loop antenna in one unit 

It was less than a year ago that large scale 

production of AIRLOOPS began to feed 

radio set assembly lines and in this short 

time more than a million receivers, fitted with 

AIRLOOPS, went into service throughout 

the world. 

The enthusiastic acclaim and acceptance 

of the AIRLOOP is well earned. It has dem - 

FRANKLIN 

onstrated that its many superior features 

improve set performance and lower the cost 

of radio assembly and manufacture. Time 

and use have proved the AIRLOOP the 

most significant post war development in 

radio components ... no set builder can 

afford to overlook the values AIRLOOPS 
contribute to set performance . 

flat sheets of copper die -stamped into perfect super 

sensitive loops ... are air dielectric throughout . ; . are 

lower in cost ... are back panel and loop in one unit .. . 

have high uniform "Q" over entire band . have low dis- 

tributed capacity ... have 27% greater effective loop area 

... have electrical and mechanical stability ... increase set 

sensitivity ... eliminate individual loop adjustment .. . 

eliminate haywire. 

mom mr ,timM. .. .. . 
IMES IMMMI LAW MW _ 

FRANKLIN = -- - CORPORATION 

43 -20 34th ST. LONG ISLAND CITY 1, N. 
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FREQueNer 
TELI tORA Pjj 

SIMPLICITY plus DEPENDABILITY 
TYPE 216-5 KEYER CONVERTER. 

CONVERTING OUTPUT OF FSK RECEIVER TO POLAR VOLTAGE 

Calibrated self contained MARK -SPACE 
frequency measuring circuit. 

Internal polar relay or adjustable polar 
voltage outputs. 

Capable of keying speeds of better 
than 500 WPM. 

New MARK -SPACE resection circuits are 
utilized. 

TYPE 87-R RECEIVER 
SPECIFICALLY DESIGNED FOR FSK TELEGRAPH RECEPTION 

Crystal controlled with channel change 
over by means of pretuned plug-in 
coil -crystal tray. 

Image rejection 70 DB at 4 MC and 
55 DB at 20 MC. 

20 DB signal to noise ratio at 1 micro- 
volt input. 

Adoptable for dual or triple diversity 
operation. 

TYPE 177-T EXCITER 
FOR KEYING TRANSMITTERS BY FREQUENCY SHIFT METHOD 

Fully crystal controlled, provisions for 
3 frequencies. 

MARK and SPACE frequencies both ad- 
justable. 

Simplified and dependable operation. 

Easily adapted to existing equipment. 

Provides an effective 15 to 20 DB increase in circuit signal 
to noise ratio. 

Allows use of lower powered transmitters on radio tele- 
graph circuits. 

Extends hours of operation on existing circuits due to 
greatly improved signal to noise ratio. 

Makes automatic printer operation feasible. 

ERCO RADIO LABORATORIES 

TUBES AT WORK (continued) 

attributes common to all bulbs and 
by which each bulb is differentiated 
from all other bulbs. These attrib- 
utes are: 

1. Shape-designated by a letter 
or a combiñation of letters such as 
A, B, PS. 

2. Major diameter size-desig- 
nated in eighths of an inch. 

3. Characteristics which are re- 
tained in the finished electric lamp 
or electron tube-designated by a 
suffix letter. 

4. Characteristics which are not 
retained in the finished electric 
lamp or electron tube-designated 
by a suffix number. 

Illustration of Use of Code 

Symbol 
T 

Attribute 
Shape 

9 Major diameter 
size in eighths of 
an inch. 

F Features affecting 
interchangeability. 

1 Features not affect- 
ing interchangea- 
bility. 

which combined gives the bulb des- 
ignation T9F1. 

No two bulbs have the same 
designation, however slight their 
differences. Bulbs of almost like 
design have almost the same desig- 
nation, but not quite the same. For 
instance, the designation T9F1 will 
be changed if a bulb differs in the 
fourth attribute only, in which case 
the designation becomes T9F2 or 
T9F3, and so on. Similarly, if a 
bulb differs from T9F1 in the third 
attribute only, it becomes T9G1 or 
T9H1. 

The letter symbol indicating the 
shape attribute of the bulb may 
denote its actual shape although 
this is not always the case. In gen- 
eral, however, it is mnemonic in 
character. For instance, the letter 
symbol P denotes the shape of a 
pear, G of a globe, C -of a candle, 
F of a flame and T of a tube. 

The A bulb lends special interest 
because it has a natural shape. Its 
shape has the contour taken on by 
a ball of molten glass which is al- 
lowed to stretch itself out under the 
pull of gravity. Under glass blowing 
conditions this characteristic tends 
to give a strong walled bulb with 
an even distribution of glass, thus 
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This 
NEW GRAPHITE 

Anode 

( Here is a new graphite anode which offers all 
of the advantages normally inherent in graph- 

ite...plus a number of distinctly improved properties 
which make it the finest anode material obtainable! 

First, National Carbon Company's new graphite for 
anodes is stronger than ever before. The material can 
withstand a fiber stress of 4000 pounds per square 
inch. Its grain structure is fine, closely compacted. 
Thin sections and intricate shapes can be machined 
... to precise limits ... without danger of failure in 
service. As a result, tubes may be built smaller and 
more cheaply. 

Fine grain structure, being more resistant to ero- 
sion, also improves interior tube cleanliness. This new 

Other Advantages 

of National Graphite 

for Anodes 

is 

stronger... 
purer... 

dust -free 

"National" graphite anode is cleaned by a technique 
which drives minute dust particles even from the 
pores. Prolonged bombardment by electrons at high 
voltages- cannot drive dust out of these new anodes 
to impair the efficiency of the tube. 

High purity is yet another improvement in these 
new "National" graphite anodes. Ash constituents 
which might generate objectionable gases are held to 
an absolute minimum. These new anodes are virtually 
as pure as the electrodes used in delicate spectro- 
scopic analysis! 

Anodes of other designs can be made available in 
this quality of graphite. 

An almost perfect black body. Immune to thermal shock. 

High thermal emissivity. 

The word "National" is a registered trade -mark of 

NATIONAL CARBON COMPANY, INC. 
Unit of Union Carbide and Carbon Corporation 

LICE 

30 EAST 42nd STREET, NEW YORK 17. N. Y. 

Division Sales Offices: Atlanta, Chicago, Dallas, Kansas City, New York, Pittsburgh, San Francisco 
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For 

Rectifier 
Distributors... 

Unbalanced rectifier stock conditions are 
both annoying and costly. Now, however, you 

can avoid having surplus inventories 

on some items and "out of stock'' entries 
on others with Conant's new 

Balanced Inventory Buying plan. 

As a result of a study of instrument rectifier 

sales to test equipment manufacturers, 
Conant is now able to offer you 3 rectifier 

package assortments for balanced 
buying. Whatever your volume of business, 
one of these assortments will enable you 

to purchase instrument rectifiers with the 
assurance that your stock on hand 
will always be properly proportioned. 

Prices of the new "packages" run from 
$28.78 to $120.48. Send a postcard today for 
full information about quantity and type 
of rectifiers in each unit. Reply will be prompt 
and include a FREE copy of the Conant 
Instrument Rectifier Replacement Guide ... 
the handiest reference book available 
on replacements for most test equipment. 

e9rnd41cezin en IC` Xeie2ó 

6500 0 STREET, LINCOLN 5, NEBRASKA, U. S. A. 

20 Vesey St., New York 7, New York 518 City Bonk Bldg., Konsas City 8, Mo. 1 526 Ivy St., Denver, Colo. 85 E. Gay St., Columbus, Ohio 1212 Camp St., Dallas 2, Texas 4214 Country Club Dr., Long Beach 7, Col. 600 S. Michigan Ave., Chicago 5, III. 378 Boulevard N. E., Atlanta, Go. Export Div.,75 West St.,New York 6, N. Y. 1215 Mormon PI., Minneapolis 3, Minn. 4018 Greer Ave., St. Louis, Mo. 50 Yarmouth Rd., Toronto, Canoda 

TUBES AT WORK (continued) 

facilitating its manufacture and 
enhancing its quality. 

The bulb designation does not 
apply to the weight of the bulb, nor 
to its wall .thickness, nor to the 
composition of the glass, nor to any 
characteristic save the four attrib- 
utes already discussed. 

2,500 -foot Vertical Antenna 
SOME of the antenna problems 

besetting transmitter engineers 
might be solved by a type of an- 
tenna developed in Germany during 
the war. It consisted of an antenna 
supported by an electrically driven 
captive helicopter powered by 
cables from a portable generator on 
the ground. 

The system was successfully 
flown for half an hour at 750 meters 
(about 2,500 feet) and for two 
hours at 500 meters. Several lower 
flights were also made. 

Four trucks were used to trans- 
port the apparatus, one to carry 
the helicopter, launching platform 
and controls, and three to carry the 
electric generators and three 
winches. The first truck was sta- 
tioned where the helicopter was to 
be launched. Winches from the 
other trucks were spaced equi -dis- 
tantly around the launching point 
on the circumference of a 30 meter 
circle. The helicopter was set up on 
its platform, the counter -rotating 
propeller blades were attached, and 
the motor was started. As the heli- 
copter went up, cables from the 
winches were paid out fast enough 
to permit ascent to 2,000 feet in 
about seven minutes. Tension had 
to be equalized on all the cables 
during ascent or descent. 

An observation basket was lo- 
cated above the eight -meter propel- 
lers at the junction of three girder - 
type spreader arms which were fas- 
tened at their ends to the anchor 
cables. A 200 -horsepower motor 
was located between the propellers. 
Both the 2,000 volts for the motor 
and the 30,000 -volt r -f current for 
radio transmission were carried by 
the anchor cables. The winches 
were insulated with porcelain. 

Complete plant tests had not been 
made when the war ended but the 
helicopter had proved to be stable 
and easily raised or lowered and 
there seemed to be no reason to sup - 
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FOUR FEDERATED 1(4!JÑ- 

FMD 

.....,... ,. 

eleta r 
átatitt/re ï first in I"\-1F'Illt_117'1- 

met eueem- 

Ifirst in PRO 1:1ltl1s7'1- 
Solders for every purpose ... rosin -core, acid -core, 
solid wire; pig, bar, wiping, body, ribbon, segment 

zzestine .. in every commercial or special form and grade- 
you get them all from one source, first in the field - 
Federated Metals Division. 

áelí 

411.1111110 

Federated solders ... made with strict lab control to 
meet Federated's nationally known specifications ... 
are uniform in the analyses you need to produce 
quality workmanship. 

first in TI:I_'I/%It':IL NlìItICIs 
50 years' metallurgical experience, modern labora- 
tory practice, and real solder know-how ... inter- 
preted by practical service engineers to kéep you 
informed of latest developments. 

4 first in F_ICl1JTIls N 

Federated has 11 strategically located plants and 25 
sales offices - all the facilities that make it easy for 
you to deal with an organization in your own area. 
Deliveries are faster, and there is always a friendly 
Federated office within easy telephone radius. 

THAT GIVE 
YOU SOLDER 
SATISFACTION 

When you buy or specify solder, be sure you get the best...with the help- 
ful experience of the first in the field. For quality solder, and service that 
helps you in your work, call or write the Federated office nearest you. 
Federated Metals Division, American Smelting and Refining Company, 
120 Broadway, New York 5, New York. ,M«-,,, 

4-7912t/i49e6 METALS DIVISION 

AMERICAN SMELTING AND REFINING COMPANY 
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and 
PREMIUM PRICE 

Soundcraft is indeed a premium record- 
ing disc. 

A common test of disc quality is the sur- 
face noise of an unmodulated groove. 
Soundcraft is quieter because of finer 
grain -structure in the recording lacquer. 

Fine grain -structure means high -solids 
lacquer, the most expensive to com- 
pound and the most difficult to apply. 

Soundcraft's exclusive coating process 
permits application, of unusually high - 
solids lacquer to mirror-like aluminum. 
Thus each Soundcraft blank provides 
the highest potential for a recording 
masterpiece. 

.Jie ßroadcasIer 
8" 10" I2" 16" 

// P/ay1acI e r 
61/2" 8" 18" 12" 16" 

2he AlidiEcof2 
6/2" 8" 10" 12" 16" 

/ 
he 

12" 131/4'' 171/4" 

2 

REEVES SOUNDCRAFT CORPORATION 
IO EAST 52 STREET NEW YORK 22, N. Y. 

PROGRESS ALONG SOUND LINES 

TUBES AT WORK (continued) 

pose it was not practical. Addi- 
tional work on the cables and better 
insulation of the winches were 
recommended. 

Two -Way Railroad 
Pack Set 
DESIGNED primarily for use in con- 
nection with end -to -end vhf radio 
operation on freight trains, a new 
mobile, pack -set resembles the han - 
die -talkie of war fame. Like that 
set, it contains a retractable verti- 
cal rod antenna which, when fully 
extended, measures 36 inches, and 
which retracts into the case to op- 
erate an on -off switch. When fully 
extended it is a half -wave type at 
the railroad radio frequencies of 
158.25 to 161.97 mc. 

Both transmitter and receiver 
are crystal controlled and designed 
for use with the standard Bendix 
f -m two-way train radio units. Both 
circuits are built on a single chassis 
using nine miniature type tubes. 
The transmitter uses 3.5 tubes and 
the remaining tubes are used in the 
receiver. 

The receiver utilizes a super- 
heterodyne circuit. The power sup- 
ply consists of a completely enclosed 
bank of miniature nonspillable stor- 
age batteries which activate a tiny 
dynamotor, designed for a 6 -volt 
input and a 100 -volt output. The 
filaments operate from a 1.5 volt 
source. The battery unit is enclosed 

Track -side railroad crewman communi- 
cates with conductor over two-way handie- 

talkie developed by Bendix engineers 
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YOU GET QUALITY PLUS ENGINEERING SERVICE WITH G -E PERMANENT MAGNETS 

Augmenting the many grades of sintered and cast ALNICO 
permanent magnets, four additional General Electric alloys 
-,SILMANAL, CUNIFE, CUNICO, and VECTOLITE 
-now greatly extend magnet design possibilities. 

So ductile and malleable that they can be machined as 
readily as soft steel, SILMANAL, CUNIFE and CUNICO 
possess outstanding properties suitable for a wide range of 
special applications. SILMANAL is particularly adapted 
to devices used in the presence, of severe demagnetizing 
influences. 

VECTOLITE, a sintered non-metallic mixture of iron 
and cobalt oxides, is amazingly lightweight. Because of its 

high electrical resistance, high coercive force and low eddy 
current loss, VECTOLITE has been used widely for rotor 
magnets. 

Let us help you with your magnet application problems. 

General Electric Engineers, backed by years of research 

and magnet design experience, are at your service. Metal- 

lurgy Division, Chemical Department, General Electric Co., 

.Pittsfield, Mass. 

PERMANENT 
MAGNETS 

GENERAL ELECTRIC 
ELECTRONICS - May, 1947 

ET THAT 
AGNETISM 

A tiny SILMANAL cylinder mag- 
netized along a diameter is the heart 
of the G -E gauss meter. When the 

probe is placed in the field of a per- 
manent magnet or a d -c electromag- 
net, the SILMANAL magnet on the 

shaft tends to line up with the flux. 
Flux density is measured by rotating 
the instrument until the pointer 
reaches its highest reading. This oc- 

curs when the probe -magnet flux is 
at right angles to the flux being inves- 
tigated. The pointer when at zero scale 

position indicates flux direction. 

SEND FOR NEW BULLETINS 

ON G -E PERMANENT MAGNETS 

We shall be glad to send you upon request 
our new bulletins, CDM-1, "Permanent Magnets," 
and CDM-2, "Cast and Sintered Alnico, Catalog 
Supplement," both specifically designed to help 
you with your permanent magnet problems. 

CDM-1 contains information about the char- 
acteristics and properties of G -E permanent 
magnet materials, their application and design. 
Listed in the catalog supplement, CDM-2, are 
sintered and cast Alnico permanent magnets 
available from stock. Proposed R.M.A. standard 
speaker magnets are included. 

For your copies, please fill out the coupon 
below. 

METALLURGY DIVISION 
SECTION FA -5 
CHEMICAL DEPARTMENT 
GENERAL ELECTRIC COMPANY 
PITTSFIELD, MASS. 
Please send me your new bulletins 
CDM-1, and CDM-2, on G -E Perma- 

nent Magnets. 

NAME 

TITLE 

COMPANY 

ADDRESS 

ÇITY 
MIMI MM. 11 

STATE - 

nod «RI 
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AVM /#EYER 617 'EM I 

MCl/U/I PUMPS 
LAST FOREVER I 

4. 1 

9EW junkmen or second hand dealers have ever laid hands 
on a KINNEY High Vacuum Pump. Thousands of these pumps 
are maintaining low absolute pressures year after year with 
virtually no replacements necessary. The astonishingly long 
life and trouble -free performance of KINNEY Pumps is due in 
part to two factors: 

111 

OKINNEY design reduces wear. The rotating plungers 
in the KINNEY Pump have no mechanical contact with the 
cylinder surfaces, all clearances being perfectly sealed 
and lubricated by oil under pressure. The pump has no 
internal packings, piston rings or valve gear. Low abso- 
lute pressures are produced indefinitely - down to 10 
microns with the Single Stage Pump and 0.5 micron with 

the Compound Pump. 

KINNEY Single Stage Vacuum Pump 

Durabla Valve Units as installed 
in KINNEY Vacuum Pump 

© High quality materials and ac- 
cessories assure trouble -free opera- 
tion. The installation of Durabla 
Discharge Valves of Monel metal... 
the leakproof valves that are famous 
for their high efficiency ... is typical 

of the careful engineering to 
provide years of service and 

easy repair. The cast parts of these 
valves, as well as the castings for the 
pumps themselves, are of an alloy 
which is exceptionally dense and 
strong: 

The extremely dependable perform- 
ance of KINNEY High Vacuum Pumps, 
combined with their fast pumping 
speed and low ultimate pressures, 
make them ideal not only for exhaust- 
ing lamps and tubes, but for sintering 
alloy metals, coating lenses, produc- 
ing penicillin and aiding in scores of 
process operations. 

Write for Bulletin V45. 

KINNEY MANUFACTURING COMPANY 
3565 WASHINGTON ST., BOSTON 30, MASS. 

New York Chicago Philadelphia Los Angeles San Francisco 
FOREIGN REPRESENTATIVES 

GENERAL ENGINEERING CO. (RADCLIFFE) LTD., Station Works, Bury Road, Radcliffe, Lancashire, England HORROCKS, ROXBURGH PTY., LTD., Melbourne, C. I. Australia 
W. S. THOMAS & TAYLOR PTY., LTD., Johannesburg, Union of South Africa 

WE ALSO MANUFACTURE LIQUID PUMPS, CLUTCHES AND BITUMINOUS DISTRIBUTORS 

TUBES AT WORK (continued) 

in a metal box which is ventilated 
with an external escape vent so 
that no fumes accumulate within 
the enclosed case. 

Tò economize on battery current, 
the transmitter is activated by a 
push -to -talk button on the earphone 
and the circuit is so designed that 
filaments of the receiver are not in 
use when the transmitter is in op- 
eration and vice-versa. Recharging 
may be done from either a -c or d -c 
sources. Approximately one mile 
solid communication is normally 
possible with pack -set to mobile or 
fixed station operation. 

As a track -side extension of vhf 
voice railroad communication the 
Bendix pack set can be used by a 
flagman for communication with a 
train engineer or conductor and is 
particularly useful when the flag- 
man is around a curve from the 
train. 

Other train crew members can 
use it when inspecting a train to 
report to conductor in the caboose 
with accuracy and in detail. Track 
crews can communicate with an ap- 
proaching train over a limited 
range and give definite information 
to the train crew without stopping 
the train. 

HAMS ON 2,300 MC 

Lighthouse tube oscillator, mesh screen 
parabolic reflector, and tomato can bottom 
reflector used by George H. Floyd W60JK/2 
and Arthur R. Koch W9WHM/2, General 
Electric engineers, in first two-way contact 

on this new amateur frequency 
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ed from N case for was a real 

challenge. Usi 
fiT 

`, ishing techniques, 34 machining operations 

would have b= =eded to produce the intricate pattern of holes, 

recesses, slots and lettering appearing on the topside alone! Not less 

than .a dozen additional operations could have provided the fillets, 

bosses and stepped -planes of the inside contour. Yet by careful engineer- 

ing, this part was precision molded as it appears above without recourse 

to a single after -molding operation. To meet the demands of the appli- 

cation for a heat -resistant material, we used a compound, custom -formu- 

lated in our own plant. And for speed and economy in production the cases 

were molded eight -at -a -time in an enclosed type semi -automatic mold. 

In baseball parlance, facing this "tough line-up" 

Consolidated came up with a perfect triple play 

... from Custom -Mold to Custom -Material to Cus- 

tom -Processing ... scoring complete. customer satis- I 
O O 

' 
o e d faction. We will be glad to meet the challenge 

your next plastics application with an equal display i MOLDED PRODUCTS eoemotion 
of brilliant teamwork. Inquiries invited! a 309 CHERRY STREET, SCRANTON 2, PA. 

i'i' `_ :d ,,;r:'. ,;1. 
+nc' .'.z 

siyF:.w' ,}f : .hyÿ.% `+sc: Mr:,l{` v f"i . a,,'Nr,e,Y," 
{1 ..- t. v.e J/yh1:':.Rr 33:: :F: .1,7;`y%91K'f.?: l.A... .,^ , Y. Ñ+.i!! 4" ; ij.ry / '^.lf,+ÿ 

:. Yi.tt-? y.,,4 
p:: 

.' 1.rJ'. t. 
ttf, 

i, 1.S 

."It-1rt'.ÿ 
r e1: : 
P. 

' ,x ii .+,1 Yi 
+'¡+ r 

Y, `M~+R a .+ .';, 
A;arl±a:2 

illustration: Housing for 
Type "B" Electric Switch, 
compression molded for 
the Wilcolator Company, 
Elizabeth, N. J. 

PRODUCT DEVELOPMENT MOLD DESIGN MOLD CONSTRUCTION PLUNGER MOLDING TRANSFER MOLDING INJECTION MOLDING COMPRESSION MOLDING 

Branches: NEW YORK, 1790 Broadway CHICAGO, 549 W. Randolph St. DETROIT, $50 Maccabees Bldg. CLEVELAND, 4614 Prospect Av. BRIDGEPORT, 211 Stow Shed. 
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Fishing reel gears lust operate snioot 
of 3000 revolutions per minute or more, 
when a cast is executed. These gears must also 
withstand the strain of hauling in a fighting fish of 
unpredictable size and strength, thus rendering a dual 
purpose: speed and velvety smoothness in one 
direction-strength and durability in the other. 

Instruments and machines have individual gear 
problems. For over a quarter of a century, Quaker 
City Gear Works has solved thousands of them 
and produced millions of gears of 
every description up to 60" in diameter 
for manufacturers in many diversified industries. 

Aircraft controls, dental drills, electric clocks, 
gauges, indicators, heat controls, machine tools, 
radar, radios, washing machines and motion picture 
projectors are but a few of the many conveniences 
of modern progress which depend upon the 
heartbeat of Quaker City Gears. Your gear problem 
is our business, our large productive 
capacity is at your service. 

YOUR INQUIRIES WILL RECEIVE PROMPT ATTENTION 

The heart of the Outdoorsman Castonatic 

reel illustrated above is but 
o ginee s of many 

nd 
gear trains developed by 

produced in our fully equipped plant. 

uaker City Gear Works 
INCORPOR A T ED 

1910 N. Front Street, Philadelphia 22, Pa. . ..1 

ELECTRON ART 
(continued from p 144) 

ing upon system size and auxiliary 
pumping equipment. 

Miniature Capacitors 
CERAMICS having exceptionally high 
dielectriç constants have been de- 
veloped that make it possible to 
build compact capacitors. Depend- 
ing on thickness and diameter of 
the dielectric discs, capacitors can 
be made ranging from a few micro- 
microfarads to a microfarad. A 
disc a half inch in diameter with 
one plate of the capacitor coated on 
each side has a capacitance of 0.01 
µf. These small capacitors are use- 
ful in hearing aids, airborne radar, 
and other applications requiring 
minimum space. 

Capacitance of a capacitor is pro- 
portional to dielectric constant of 
its insulating material. High di- 
electric constants of titanates have 
been investigated by the Porcelain 

FIG. 1-Resistors and conductors are 
printed onto glass envelope: capacitors 
use high dielectric constant insulators to 
obtain high capacitance in small volume 

and Pottery Laboratory at the Na- 
tional Bureau of Standards and 

,processing techniques evolved. Fig- 
ure 1 shows a miniature double 
stage amplifier in which capacitors 
made with these materials are used. 

. A systematic investigation of 
variations in properties produced 
by relative composition of alkaline 
earth titanates has been made to 
determine break-down voltage, elec- 

I 

i 
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HIDDEN VALUES 

Modern designs - new finishes promises of 
greater performance. These are the things that 
sell today's products. 

But the real features that keep the products 
sold are the hidden values - the parts in- 

side the product that insure performance 
promises being kept. 

SUCH FEATURES ARE INCORPORATED 
IN EL-MENCO CAPACITORS, WHOSE 
QUALITY IS BEYOND QUESTION. 

THE ELECTRO MOTIVE MFG. CO., Inc. Willimantic, Conn. 

ELECTRONICS - May, 1947 

Send for your 
copy of the 
latest Catalog. 

Foreign Radio and Electronic Manufacturers commu- 
nicate direct with our Export 

Illenc Department at Willimantic, 
Conn. for information. 

MICA TRIMMER 
CAPACITORS 
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WEBSTER ELECTRIC 
meet demands for an 

all-around good cartridge 

e ee ,O« ,Gee(4,,e0tefttd 
Weight 
Response characteristics 

Voltage output 

Dimensions and mountings 

Type of terminals 
Type of ground 

Tracking pressures 

The wide selection of \lebster Electric cartridges offers a cartridge with 
correct characteristics for your use. Correct weight, response. voltage out- 
put and other requirements so necessary for top performance. 

Webster Electric cartridges are 
that produce maximum output 
mum distortion and minimum 
exceptionally uniform response 
low distortion and minimum ne 

GOOD cartridges of balanced construction 
at designated tracking pressures with mini - 
mechanical reproduction. All models offer 
over the desired range of frequencies, with 
edle noise. 

Complete tone arm assemblies of improved design, in a wide selection of 
models, are also available to incorporate in your models. 

All Webster Electric products .are carefully designed and manufactured 
under highest quality standards. They have been on the market for years, 
and during this time have proved their value for long life and top performance. 

(Licensed under patents of the Brush Development Company) 

WEBSTER 
RACINE 

ELECTRIC 
WISCONSIN 

Established 1909 

Export Dept. 13 E. 40th Sheet, New York (16), N. Y. Cable Address "ARLAB" New York Clty 

"Where Quality is a Responsibility and Fair Dealing an Obligation': 

ELECTRON ART (continued) 

FIG. 2-Dielectric constants and figures 
of merit of various composition capacitor 
insulators are measured at 25 C and 40 

percent relative humidity 

trie power loss, and change in ca- 
pacitance with temperature or 
humidity. Variations in purity and 
grain size make close duplication 
of dielectric properties difficult, but 
dielectric constants as high as 18,- 
000 have been obtained. Power fac- 
tor increases with concentration of 
barium titanates. These factors 
have been studied at one megacycle, 
as shown in Fig. 2, and at 3,000 me 
using standing wave ratio measure- 
ments. Lower dielectric constants 
are obtained at 3,000 me than at 
one megacycle. 

Sofar Sonar 
SOUND FIXING AND RANGING (SOFAR) 
using sonar techniques was used to 
enable persons stranded at sea to 
signal their position. A five pound 
bomb, designed for the purpose, is 
dropped overboard. Hydrostatic 
pressure detonates the bomb at the 
depth of a permanent sound chan- 
nel. This sound channel is formed 
by the negative temperature gradi- 
ent wherein increasing depth of 
the ocean is accompanied by de- 
creasing temperature of the water. 
Compressional waves travel faster 
in warm water than in cold, so that 
the waves are bent downward. In- 
crease in water density with depth 
tends to bend the waves upward. 
Thus a wave launched at the depth 
of this temperature -density inver- 
sion echoes outwardly around the 
earth, traveling more than three 
thousand miles from its origin be- 
fore becoming too weak to be de- 
tected. The sound channel is be - 
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Each adaptable to many coil 
and contact arrangements to 
fit your individual needs. 

Write for Data Bulletin 
on any type 

STRUTHERS-DUNN, INC.-146-150 N.13th Street, Philadelphia 7, Pa. 

STRUTHERS-DUNN 
ATLANTA BALTIMORE BOSTON BUFFALO CHICAGO CINCINNATI CLEVELAND DALLAS 

DENVER DETROIT HARTFORD INDIANAPOLIS LOS ANGELES MINNEAPOLIS MONTREAL 

NEW YORK PITTSBURGH ST. LOUIS SAN FRANCISCO SEATTLE SYRACUSE TORONTO 
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THE peojeet Ecrcúseez TELLS WHY 
S. S. WN/TF FLEXIBLE SHAFTS 
ARE USED IN THIS F -M TRANSMITTER 
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THESE 3 CONTROLS 
ARE OPERATED 
BY FLEXIBLE 
SHAFTS 

Photo courtesy of 
Radio Engineering 
Laboratories, Inc 
Long Island City, N.Y 

This statement by the project engineer of Radio Engineering lib> Laboratories, Inc. hits the nail on the head. The use of S. S. White tr:lb remote control flexible shafts to couple variable units to their con- 
trol knobs, eliminates all problems of knob and unit placement. Further- 
more, these shafts when properly applied, give a quality of control that 
is as smooth and sensitive as a direct connection. Full details of these 
shafts and their application are given in the 260 -page 
FLEXIBLE SHAFT HANDBOOK. A request direct to us 
on your business letterhead, ,indicating your position, will 
bring you a free copy. Write for it today. 

THE S. S. WHITE DENTAL MFG. CO. INDUSTRIAL DIVISION 
DEPT. E,10 EAST 40th ST., NEW YORK 76,N. Y.«.. 
ELFRATE »NATT1 FIERIRLE STRATI TOOLS AIRCRAFT ACCESSORIES 
SMAII CUTTING AND GRINDING TOOTS S/ECIAIL EORMUTA KURIER$ 
RIOIDED RE47I10111S PSASTIC S/ECIAITIE$ CONTRACT PLASTICS HOFDINO 

OKe od rgawrtcaá 44,44 %sduQetdal ENteietedeo 

ELECTRON ART (continued) 
tween three and four thousand feet 
below the surface. 

During the war the Navy oper- 
ated receiving stations throughout 
the world at locations deep enough 
for hydrophones to reach the per- 
manent sound channel. The sound 
is received as a series of pulses with 
very abrupt endings, the first por- 
tion of the pulses being the sound 
waves refracted back and forth 
along the channel and the definite 
end being produced by the direct 
wave through the channel. Dura- 
tion of the pulse gives an indication 
of the distance of the distress sig- 
nal from the receiving station. 
Comparison of the times of arrival 
of the pulse at several stations 
gives a fix on the source of the 
sound accurate to a mile in 2,000. 
Studies of sounds transmitted in 
the same way may be used in ex- 
ploration of underwater volcanoes 
and shoals. Behavior of sounds un- 
der Arctic and Antarctic waters is 
still to be investigated. 

Nonlinear Limiter 
By EDMUND R. BRILL 

liarrard University, Cambridge, Mass. 
A LIMITER CIRCUIT is usually in 
eluded in the intensity modulation 
channel of cathode-ray tubes to pre 
vent blooming from strong signals 
However, the limiting action pro 
hibits discriminating between sig 
nals of different intensities abov 
the level of saturation. The prob 
lem arose in connection with radar 
intensity modulation presentation 
such as the plan position indicator 
to develop a limiter that would pro- 
tect the phosphorescent screen, yet 
to permit resolution of signals over 
a wide dynamic range of input. A 
nonlinear limiter using germanium 
crystal rectifiers was developed 
whose current versus potential 
characteristic follows a cube root 
and thus gives, in combination with 
a cathode-ray screen whose trans- 
fer characteristic (spot brightness 
versus control voltage) follows a 
cube law (as most screens do), an 
overall transfer characteristic that 
is linear. This compensation greatly 
increases the dynamic range that 
can be usefully presented by in- 
tensity modulation methods. The 
technique is applicable to gamma 
(contrast) control of television 
video signals, for wide dynamic 
range meters, and wide range chart 

e 
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S ANCOR 
has the acceptance, the facilities and 

the designs that make transformers 

the profitable part of your business 

THE NEW PLANT OF STANDARD TRANSFORMER CORPORATION 

IN CHICAGO AT ELSTON, KEDZIE AND ADDISON 

ELECTRONICS - May, 1947 
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 The Sorensen NOBATRON provides a new 
source of DC voltages regulated at currents pre- 
viously available only with batteries. 

Six standard NOBATRON models operate on a 
95-125 volt AC source of 50 to 60 cycles and pro- 
vide currents of 5, 10, and 15 amperes at output 
voltages of 6, 12, or 28. 

Ideally suited for critical applications where 
constant DC voltages and high currents are re- 
quired, the NOBATRON maintains a regulation 
accuracy of 3i of 1 7c, RMS of 1 % and has a 
recovery time of 1/5 of a second. 

Investigate the many advantages of 
Sorensen regulators applied to your unit. 
Write today for your copy of the new com- 
plete Sorensen catalog, S -C. It is filled with 
schematic drawings, performance currents 
photos, and contains in detail, "Principles 
of Operations." 

onsoier 

& coMP"r 
50REnSEn & company, Inc. 

ST11mFORD, (D11IlE(TI(11T 
A LINE OF STANDARD REGULATORS FOR LOAD RANGES UP TO 30 KVA. 
SPECIAL UNITS DESIGNED TO FIT YOUR UNUSUAL APPLICATIONS. 

ELECTRON ART (continued) 

FIG. 1-Nonlinear compression circuits use 
crystal rectifiers 

recording of such quantities as 
antenna patterns. 

Circuits 
The nonlinear limiter circuit is 

the voltage divider shown in Fig. 1 

using a resistor and a crystal. The 
circuit at Fig. lA is used for posi- 
tive -going signals; that at Fig. 1B 
for negative -going signals. As the 
output is obtained across the crys- 
tal, it is desirable to make the ratio 
of crystal resistance to total divider 
resistance high. This character- 
istic can be obtained, without af- 
fecting the compression exponent, 
by using several crystals in series. 
The maximum input potential that 
can be applied to the divider is lim- 
ited by the peak current that can be 
passed through thecrystal without 
permanently altering its character- 
istic. At low input levels the cir- 
cuits tend toward a linear transfer 
characteristic. Figure 2 shows the 
effect of the resistance of the re- 
sistor in a potentiometer using ger- 
manium crystals of the type manu- 
factured by Western Electric. 

Other compression exponents 
can be obtained by using vacuum 
diodes or silicon crystal rectifiers. 
Connecting the two sections of a 
6H6 as shown in Fig. 3 and with 
both resistors 10,000 ohms, a square 
root response was measured be- 
tween 1.00 and 100 volts input; the 
output was about 0.25 volt at an in- 
put of 10 volts. As the resistors are 

FIG. 2-Compression characteristic of ger- 
manium crystal divider varies with series 

resistance 
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Redesign eliminates 12 operations, re aces Unit Cost 65 cent 

ELECTROL POWERPAK: A complete hydraulic power system used 
for controlling flaps and landing gear in aircraft-originally con- 
fined fluid with threaded pipe plugs. Result-expensive sealing. 

Redesign with Waldes Truarc rings not only saved 
us 65 cents a unit and 61/4 minutes production time, 

it made a more compact and finer product-reports 
Electrol, Inc., of Kingston, N. Y. Truarc helped cut 

4 ounces a unit, eliminated milling and tapping, 
allowed switching from skilled to semi -skilled 

labor. Maintenance was cut more than a half. 

Redesign with Truarc, and you will cut costs 

and increase production, too. Wherever you use 

machined shoulders, nuts, bolts, snap rings, cotter 

pins-there's a Truarc ring that does a better job 

of holding parts together. All Waldes Truarc retain- 

ing rings are precision engineered, easy to assem- 

ble and disassemble, always circular to give a 

never -failing grip. They can be used over and over 

again. Send us your problem. Waldes Truarc engi- 

neers will be glad to show how Truarc can help you. 

WALDES 

TRllARC 
U. S. PATENT FE. 16.144 

NEW DESIGN: Waldes Truarc rings provide positive seal up to 

3000 P.5.1. for plugs without threads. Changeover eliminated two. 
milling, ten tapping operations. Result - inexpensive sealing: 

15 Waldes Truarc Retaining Rings 

effect these Savings 
SAVING 

Eliminate 2 milling operations . . $ 10 

Replace 10 tapping operations 
with grooves 15 

Increase accuracy of mating parts 03 

Replace pipe plugs with plugs 
made in automatics .16 

Cut plug assembly time over 50 % .15 

Reduce production test time . . . .06 

Total savings per unit . . $.65 

Send for new Truarc booklet, 

rN >,^ "New Development In Retaining Rings" 
1111111 ......... - - - - Me W - - 

Waldes Kohinoor, Inc., 47-10 Austel Place 
' Long Island City 1, N. Y. 

RETAINING RINGS 
WALDES KOHINOOR, INC., LONG ISLAND CITY 1, NEW YORK 

Canadian Rep.. Controlite Engineering & Sales Ltd., 20 Bloor Street W., Toronto 5 

Please send booklet, "New 
1 Rings" to: 

II 

Development In 

18-N 

Retaining 

Name 

Title 

Company 

Business Address 

City Zone State 
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ELECTRON ART (continued) 

SOUND RECORDER or SEMI -TRAILER 

Photo Courtesy Reeves Sound Studios, 
New York City. 

SOUND RECORDER-Reeves "Sixteen" 
l6 -mm Sound Recorder with cover removed, 
carries a double row of Type "P" Plugs and 
Receptacles. 

Photo Courtesy Mustang Trailer Co., 
Houston, Texas 

SEMI-TRAILER-Hookup between truck 
and semi -trailer. Top fitting is for air line, 
lower, Cannon Electric Type XL Plug and 
Receptacle. 

Ple1.01 
Web 

CANNON 
PLUGS 

P-14 Receptacle 
List from $2.50 

to $2.75) 

P -CG -15 Plug 
(List from $5.20 

to $6.40) 

TYPE "P"-Made in a variety 
of shells, Type "P" Series compris- 
es six insert arrangements with 2, 
3, 4, 5 and 6 30 -amp. contacts 
for No. 10 B&S stranded wire, 
and one eight 15 -amp. insert for 
No. 14 B&S stranded wire. 

XL -3-14 Receptacle 
(List $1.00) 

XL -3-11 Plug 
(List $1.25) 

TYPE "XL"-This new series of 
small general utility connectors is 
available in one insert of three 
15 -amp. contacts for No. 14 B&S 
stranded wire. Originally de- 
signed for sound-photo pictures 
its use on trucks and trailers. 

TYPES "P" AND "XL" ARE AVAILABLE DIRECT FROM MORE THAN 125 CANNON ELECTRIC DISTRIBUTORS LOCATED IN ALL PARTS OF THE U.S.A. 

NEW EDITION C -46-A CATALOG-For a com- 
plete survey of the majority of Cannon Electric 
products, send for this C -46-A Catalog, con- 
taining prices on many items. Also included are 
the names and addresses of distributors where 
Types P, O, X, XK, XL and TQ may be purchased 
directly from stock. Write Department E-120. 

CANNON 
ELECTRIC 

3209 Humboldt 

CANNON ELECTRIC 
DEVELOPMENT COMPANY 

Street, Los Angeles 31, California 
Canada & British Empire-Cannon Electric Co., Ltd., Toronto, Ontario World Export 
Agents (excepting British Empire) Frazar & Hansen, 301 Clay St., San Francisco 11, Calif. 

FIG. 3 --Shunt dicdes can be used in a 
nonlinear compression circuit 

made smaller, the characteristic of 
the circuit changes from square 
root toward linear. 

A silicon crystal, of the type 
manufactured by Sylvania Electric 
Products, used in the circuits of 
Fig. 1 with a 1,000 -ohms series re- 
sistor gave a compression exponent 
between a half and a third at higher 
voltages, but approached a linear 
characteristic at input potentials 
below one volt. 

In general, the characteristic of 
the crystal circuit over a wide 
range of input levels is the recipro- 
cal of the exponent of the current 
versus potential characteristic of 
the particular rectifier. Several 
nonlinear compression circuits can 
be cascaded to obtain a character- 
istic whose exponent is the recipro- 
cal of the sum of the reciprocal ex- 
ponents of each individual circuit. 
The circuits will have to be isolated 
from each other by amplifiers, 
which will also be necessary to 
maintain the signal level. (Ed. 
Note: B'y taking the output across 
the resistor element of the voltage 
divider instead of across the crys- 
tal, a nonlinear expander is ob- 
tained. The technique has possibil- 
ities in electrical computer .) Work 
reported herein was done at RRL 
under contract OEM sr -411 with 
OSRD. 

Direct Frequency 
Measurement 

By L. M. BERMAN 

Chief Engineer 
Frequency Department 

Les Laboratories Radioeleetriques 
Paris, France 

SUCCESSIVE DEMULTIPLICATION of the 
frequency to be measured provides 
a direct method of measurement. 
The frequency fr can be considered 
to be k10" fr where k and n are 
integers and f, is the residual fre- 
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LECTRIQUES 

PARIS FRANCE 

HIGH PAECISION 

up to 300 Mcls 
Absolute error 0,2 cls 
Relative error 10-7 
Direct reading indicating 
error whitin 3 minutes. 
No special experience requested 

No operating error...a 

Administrative Offices: 14, Avenue Trudaine - Paris 

telegraphic Address: LES LABOR -FRANCE 

PUBIEDITEC-DOMENACH 
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MOLDITE IRON CORES 

STANDARD IRON CORES-National Moldite molded cores can be sup. 
plied for any size coil with or without inserts, if desirable. New formulae 
make higher Q values possible, and accurate powder control assures 
uniform density. Cores are currently produced in quantity for ultra high, 
high, medium and low frequencies. Modern facilities permit rigid adher- 
once to critical mechanical and electrical specifications. 

PERMEABILITY TUNING CORES-National Moldite is one of the largest 
producers of tuning cores in the country. This leadership and large scale 
production result in efficiency and economy that has proven important to 
customers. Any size run, with the most critical specifications, can be 
handled with exact uniformity of all pieces. 

SPECIALIZATION 
National Moldite iron 
cores are produced by spe 
ciolists engaged exclusively 
in the manufacturing of 
iron cores. A complete 
line of magnetic iron cores 
for use at all frequencies 
including television and 
FM is now available. 

ENGINEERING 
It is a simple matter for 
National Moldite engineers 
to fit the right core to your 
particular coil for the best 
results. Thoroughly famil- 
iar with every iron core 
application, these techni- 
cians will be glad to assist 
you in determining which 
of these components con 
best meet requirements. 

PRODUCTION 
With vastly expanded pro- 
duction facilities, National 
Moldite is in a position to 
meet your immediate iron 
core requirements. Quality, 
economy and dependability 
are assured, without sacri- 
ficing assembly schedules 
or delivery deadlines. 

SAMPLES 
Notional Moldite sample 
iron cores will be sub- 
mitted for design, test and 
pre -production purposes 
upon receipt of your re- 
quest. Use Moldite ma- 
terial grade designations to 
insure prompt and exact 
duplication of the required 
cores. Specify "MOLDITE" 
for "QUALITY" 

NATIONAL MOLDITE COMPANY 
25 MONTGOMERY STREET HILLSIDE, NEW JERSEY 

.:mec ,loza 

ELECTRON ART (continued) 

UNKNOWN F&QAJENCY 

10 MC 

IMC 

100KC 

10 KC 

0 100 MC 0-10 MC 

0-9 MC 0-I MC 

t 
0-900KC 0-100KC 

tf 

0-90KC 

DIRECT READING 
FRED METER 
0-10 CPS 

O-tOKC 

1 

EQUALIZER FOR 
FREQUENCY 

METER 

To the left is a chain of decade standard 
frequency generators. In the center are 
harmonic generators, each driven from 
its decade frequency. These generators 
feed mixer circuits that are simultaneously 
fed by the unknown frequency. To the 
right are low-pass filters passing only 
components of the unknown frequency 
lower than the decade being measured. 
In this manner each digit of the frequency 

can be determined 
quency lower than 10". To measure 
the unknown frequency, it is hetero- 
dyned with a standard frequency 
to produce a beat that will pass 
through a low-pass filter whose cut- 
off frequency is 10". The required 
standard beating frequency for 
this condition is k10"; thus, know- 
ing the standard frequency in use 
when the low-pass filter is passing a 
signal, one finds k, the first digit 
of the frequency being measured. 

Residual frequency passed 
through the filter becomes a new 
unknown frequency that can be de- 
termined in like manner. Cutoff 
frequency of the second filter is 
10"-' and the standard beating fre- 
quency is k,10"-1. Measurement con- 
sists of finding the required k, to 
obtain a signal through the filter; 
this k, is the second digit of the 
frequency. Number of successive 
demultiplications depends on the ac- 
curacy to which frequency is to be 
measured ; a direct - reading fre- 
quency meter indicates the final 
residual frequency. 

Arrangement of Equipment 
The accompanying figure shows a 

frequency meter employing the 
principle of demultiplication. A 
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WAVEMETERS 
05- 150 Mc 
55-400 Mc 
IN STOCK! 

TYPE 566-A - 0.5 to 150 Mc 

TYPE 758-A - 55 to 400 Mc 

To. meet an insistent demand, we have concen- 
trated some of our production facilities on these two 
popular wavemeters and have managed to accumu- 
late a moderate stock of each. 

Both are of the well-known absorption type with 
accuracies sufficient for a wide variety of routine 
frequency checks on the ranges of coils, oscillators, 
receivers, transmitters, etc. 

The Type 566-A Wavemeter consists of a variable 
air condenser, five plug-in coils and an. incandescent 
lamp for resonance indication. The Type 758-A 
Wavemeter covers its entire frequency range with a 
single -turn loop the inductance of which is varied 
simultaneously with the capacitance. An incandes- 
cent lamp is used for resonance indication. For low 
power uses (less than about 2 watts), resonance 
indication is obtained by the reaction of the wave - 
meters on the plate or grid currents of the oscillator. 

These wavemeters are compact, rugged, inexpen- 
sive and direct reading in terms of our primary 
standard of frequency. 

TYPE 566-A WAVEMETER 
FREQUENCY RANGE: 0.5 to 150 Mc 
COILS: Five plug-in type, all supplied. When not 

in use coils can be plugged into a rack on side of 
the instrument case 

DIAL CALIBRATION: Direct reading in frequency 
ACCURACY: ±2%, 0.5 to 16 Mc; ±3%, 16 Mc to 

150 Mc 
RESONANCE INDICATOR: Incandescent lamp 
ACCESSORIES SUPPLIED: Two spare indicator 

lamps 
DIMENSIONS: 4% x 5% x 5% inches, over-all 
WEIGHT: 3]pounds 

PRICE: Type 566-A WAVEMETER - $60.00 

TYPE 758-A WAVEMETER 
FREQUENCY RANGE: 55 to 400 Mc 
COILS: A single turn loop; inductance and capaci- 

tance are varied simultaneously 
DIAL CALIBRATION: Direct reading in frequency 
ACCURACY: ±2% 
RESONANCE INDICATOR: Incandescent lamp 
TEMPERATURE AND HUMIDITY: Over ranges nor- 

mally encountered, accuracy is independent of both 
DIMENSIONS: 5 x 5 x 4% inches, over-all 
WEIGHT: 1 pound, 12 ounces 

PRICE: Type 758-A WAVEMETER - $35.00 

ORDER NOW-DELIVERY 
PROBABLY FROM STOCK 

GENERAL RADIO COMPANY 
90 West St., New York 6 

Cambridge 39, 
Massachusetts 

920 S. Michigan Ave., Chicago 5 950 N. Highland Ave., Los Angeles 38 
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TEAMED FOR 

PERFECT HEARING COMFORT 

When RCA engineers checked 
headphones for their new hotel 
"coin -operated" radio, they quickly 
found what they wanted in the 
New TELEX Monoset. Today it's 
standard equipment on this RCA 
hotel model. 

Take a "tip" from RCA and whenever 
comfortable hearing, fidelity and ease of use 
are needed for your sound equipment, specify 
the TELEX Monoset. It replaces old style, 
uncomfortable headphones. Light weight 
(1.2 oz.). Worn under the chin. Rugged Tenite 
plastic construction. 

Write Department AA for information and quotations. We'll be 
happy to show you how the TELEX MONOSET can become part 
of your team for perfect hearing comfort. 

Canadian Distributors: 
Addison Industries, Ltd., Toronto 

T 

TELEX 

1NG AT I 

TE LEXiNc. 
ELECTRO -ACOUSTIC DIVISION 

TELEX PARK 
Minneapolis, Minn. 

ELECTRON ART (continued) 
chain of relaxation oscillators and 
harmonic generators in the left hand 
column provides the standard fre- 
quencies for successive demultipli- 
cations. The 100-kc stage is syn- 
chronized by a crystal -controlled 

1 

100-kc oscillator (not shown). An 
oscilloscope on each relaxation os- 
cillator (100, 10, and 1 kc) indicates 
proper synchronization. The har- 
monic generators are class -C am- 
plifiers. Each decade frequency 
generator feeds a harmonic gener- 
ator so that the first nine harmonics 
of that decade are available by 
switching. A vacuum -tube volt- 
meter shows the level of the selected 1 

harmonic. A 6L7 is used as mixer. 
A second vtvm indicates if a signal 1 

is passing the filter. 
In operation the unknown fre- 

quency is applied to the first mixer. 
If it is lower than the cutoff of the 
first filter, the signal indicating 
vtvm will deviate; if not, then the 
proper beating frequency is se- 
lected from the harmonics of the 
highest decade oscillator. The proc- 
ess is followed through successive e 

demultiplications ; the residual fre- 
quency being indicated on the di- 
rect -reading frequency meter. As a k 

check on the operation of the equip- 
ment, higher instead of lower har- 
monics can be used to produce the 
required beat -frequencies to pass 
the filters, and the unknown fre- 
quency found by subtraction. 

To provide isolation from power - 
line frequency, the actual filters are 
band-pass. The 10 mc, 100, 10, and 
1 kc filters pass from 60Ö cps to a 
frequency 600 cps above their nor- 
mal ones ; the 100 -cps filter passes 
from 120 to 220 cps; and the 10 -cps 
filter passes from 10 to 20 cps. The 
100 -cps standard frequency has 
been increased to 500 cps, and the 
10 -cps one to 110 cps. Thus har- 
monics of these last two beating 
frequencies are actually high. The 
direct -reading frequency meter in- 
dicating instrument scale has been 
increased by 610 cps so that the 
final frequency reading is correct 
without modification. 

Reliable operation of the instru- 
ment depends on the mixers func- 
tioning on the proper portions of 
their characteristics, necessitating 
an input of ten millivolts below 10 
me and 0.8 volts above 10 mc. That i 
there is sufficient voltage can be 
seen from the vitvm. The frequency 
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Six frofiueavt 4yß for communication, 
television and industrial control applications 

Each of the tubes illustrated below offers exceptional 
qualities in its particular field of application. 
Mechanical construction is especially rugged and 

greatly exceeds minimum requirements for the class 
of service for which the tube was designed. All 
voltage and load current ratings are conservative 
for maximum protection against accidental over- 
load. For information on the complete line of 

CHATHAM rectifiers or for engineering collabora- 
tion in applying any CHATHAM tube to a partic- 
ular circuit, call or write today, without obligation. 

liii PfRfORA1NCE 

CIliTHhM ¡ECTIFIEIS 

ZENON RECTIFIER( 
Types 4B32 and 3B28 are 
Zenon filled rectifiers capa- 
ble of handling relatively 
high current loads with com- 
plete freedom from arc -back 
through an extended range 
of ambient temperatures 
(-75°C to +90°C). 

'ZENON -EH t"k, 
Thyratrons 5594 and 2D21 
feature the rugged construc- 
tion essential to long life in 
many industrial applications. 
Zenon gas fill insures stable 
grid control characteristics 
through ambient tempera- 
tures from -75°C to +90°C 
without the use of blowers, 
heaters, etc., to maintain 
bulb temperature. 
TELEVISION RECTIFIERS: 
Types 1Y2 and 1Z2 high 
vacuum rectifiers are spe- 
cially designed to facilitate 
the engineering of econom- 
ical high voltage power 
supply systems for cathode 
ray tubes. Ideally suited to 
television equipment, electro- 
static precipitators, etc., they 
supply high voltage at low 
current values and operate 
efficiently from either a 60 
cycle or RF power source. 

4832 TENON 

RECTIFIER 

PEAK INVERSE 

VOLTAGE: 

10,000 VOLTS 

AVERAGE ANODE 

CURRENT: 

1.25 AMPS. 

PEAK ANODE 

CURRENT: 5.0 AMPS. 

CONSTANT 

VOLTAGE DROP: 

10 VOLTS 

FILAMENT 

VOLTAGE: 

5.0 V.A.C. 

3828 ZENON 

RECTIFIER 

PEAK INVERSE 

VOLTAGE: 

10,000 VOLTS 

AVERAGE ANODE 

CURRENT: 250 MA. 

PEAK ANODE 

CURRENT: 1.0 AMP. 

CONSTANT VOLTAGE 

DROP: 10 VOLTS 

FILAMENT 

VOLTAGE: 

2.5 V.A.C. 

5594 ZENON 
THYRATRON 

PEAK FORWARD 

ANODE VOLTAGE: 

2500 VOLTS 

PEAK INVERSE 

VOLTAGE: 

5000 VOLTS 

AVERAGE 

ANODE CURRENT: 

0.5 AMPS. 

PEAK ANODE 

CURRENT: 

2.0 AMPS. 

FILAMENT 

VOLTAGE: 

2.5 VOLTS 

2021 TENON 

THYRATRON 

PEAK FORWARD 

ANODE VOLTAGE: 

650 VOLTS 

PEAK INVERSE 

VOLTAGE: 

1300 VOLTS 

AVERAGE ANODE 

CURRENT: 100 MA. 

PEAK ANODE 

CURRENT: 500 MA. 

HEATER VOLTAGE: 

6.3 VOLTS 

CHATHAM ELECTRONICS 

475 WASHINGTON ST., NEWARK 2, NEW JERSEY 

1Y2 RECTIFIER 

PEAK INVERSE 

VOLTAGE: 

50,000 VOLTS 

D.C. LOAD 

CURRENT: 2 MA. 

PEAK ANODE 

CURRENT: 18 MA. 

FILAMENT 

VOLTAGE: 

1.25 VOLTS 

FILAMENT 

CURRENT: 265 MA. 

1Z2 RECTIFIER 

PEAK INVERSE 

VOLTAGE: 

25,000 VOLTS 

D.C. LOAD 

CURRENT: 2 MA. 

PEAK ANODE 

CURRENT: 18 MA. 

FILAMENT 

VOLTAGE: 

1.25 VOLTS 

FILAMENT 

CURRENT: 265 MA. 
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THIS ENORMOUS RANGE OF VOLTAGES - ten million 
to one-is accurately covered by the Model 300 
Electronic Voltmeter and Model 220 Decade 
Amplifier illustrated above. Frequency range 
10 cycles to 150 kilocycles. Accuracy 2% at any 
point on the scale. Five decade ranges with 
logarithmic scale indication make Voltmeter 
readings especially easy. Model 300 Voltmeter 
(AC operated) reads from .001 to 100 volts and 
Model 220 Amplifier (battery operated) sup- 
plies accurately standardized gains of 10x and 
100x. Permanent calibration unaffected by 
fluctuations in line voltage, or variation in 
tube characteristics, circuit constants, etc. 

Descriptive bulletin available 

BALLANTINE LABORATORIES, INC. 
BOONTON, NEW JERSEY, U.S.A. 
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ELECTRON ART (continued) 

measured by the demultiplier is, ex- 
cept for that portion read on the 
direct -reading instrument, inde- 
pendent of operator's judgment in 
reading an indicating instrument. 
Furthermore, no forehand knowl- 
edge of the order of magnitude of 
the unknown frequency is re- 
quired. 

Survey of New Techniques 
ELECTRONICS, regardless of how one 
defines it, can accomplish quite a 
variety of results and is concerned 
with numerous techniques. By way 
of indicating this diversity, here 
are brief descriptions of some re- 
cently developed electronic and re- 
lated techniques. 

Diameters of distant stars are 
measured by astronomers at Mt. 
Wilson observatory using diffrac- 
tion bands produced when stars are 
eclipsed by the moon. Sharpness of 
diffraction patterns is a measure of 
the size of the light source. As 
bands of light produced during a 
stellar eclipse pass the telescope at 
roughly 1,000 mph, a 1P21 photo - 
tube converts them into electrical 
current that in turn is depicted on 
an oscilloscope. The oscilloscope 
trace is recorded on a continuously 
moving film. The pattern so pro- 
duced shows characteristics of the 
diffraction pattern from which the 
star's diameter can be computed. 

Saturable - core reactors, fre- 
quently used in control of large cur- 
rents by small ones, are used in 

Principles of spectrophotometry are ap- 
plied to fluorimetry in this instrument de- 
veloped by Dr. T. E. Friedmann to identify 

vitamins by their emitted light 

May, 1947 - ELECTRONICS 



OTECT YOUR PRODUCT AGAINST VIBRATION WITH 

SEMS SHAICEPROOP 

» TOOTHED 

LOCK WASHER AND SCREW 

UNIT PROVIDES GREATER 

LOCKING POWER 

.he use of separate lock washers and screws offers certain 
iblems which not only include the cost of putting them together 
hand but also the difficulty of securing maximum fastening 

ciency from these two parts. Sems by Shakeproof solve these 
)blems because they not only provide the effective locking of a 

ºkeproof washer and the cost -saving advantages of mechanical 
assembly, but also because this combination of a toothed lock 

;her and screw results in additional special advantages which 

'vide greatly increased fastening efficiency. 

the mechanical pre -assembly of sems by Shakeproof the toothed 
k washer is held on the screw by the rolled thread and is free 

rotate. The internal diameter of the washer is smaller than the 

meter of the screw thread. This in turn pulls the teeth further in 

ler the head. When separate lock washers and screws are hand 

embled, the internal diameter of the washer must be greater 

n the diameter of the screw thread. Thus, it is evident that 

h a sems by Shakeproof a greater portion of each lock washer 

th is in contact with the clamping surface of the screw head. 

the locking efficiency of the washer is in direct proportion to 

amount of tooth engagement, it must follow that a sems by 

tkeproof provides greater locking power. 

ten your product with sems by Shakeproof-it's the modem) 

shod of low cost, high efficiency assembly. 

5IÍiiIEPAÓDF unc. 
faesenier 

Division of ILLINOIS TOOL WORKS 

2501 North Keeler Avenue, Chicago 39, Illinois 
Offices in Principal Cities 

Plants at Chicago and Elgin, Illinois 
Canada: Canada Illinois Tool Ltd., Toronto, 

The illustrations above show the difference between 
hand assembly of separate washers and screws and the 
mechanical pre -assembly of sems by Shakeproof. Note 
the smaller internal diameter with the teeth pulled in be- 
neath the screw head when the lock washer is placed on 
the screw blank before the thread is rolled. Also, note how 
the teeth of the hand -assembled combination protrude out 
from under the screw head. 

LOOSE 
LOCK WASHER SEMS BY 
AND SCREW = SHAKEPROOF 

t 
This combination cross section drawing illustrates the 

greater tooth engagement of sems by Shakeproof as cam 
pared with the tooth engagement of the washer which has 
been placed on a separate screw. 

Ontario 



DO YOU NEED 

Instead of spending time and money to develop 
your own special method of voltage adjustment, 
make use of these Acme Electric engineered trans- 
former designs with time - proven, tap - changing 
features. 

These general physical designs can be 
engineered to exactly the electrical char- 
acteristics required for your product - 
using standard parts. Economy demon- 
strated before your eyes. 

Mounting type 121, provided 
with tap -changing panel with 
windings to provide any con- 
nections needed. Available in 
ratings from 35 to 2500 VA. 

Mounting type 141, with windings 
enclosed in end bells. Primary tap 
changer on front indicating ratings. 
Available in ratings from 35 to 
500 VA. 

Mounting type 150, lead holes 
on bottom or side of half shell. 
Primary tap changer on top. 
Available in ratings from 35 
to 500 VA. 

For further information write 
for Bulletin 168. 

ACME ELECTRIC CORPORATION 
31 WATER ST. CUBA, N. Y. 

ELECTRON ART (continued) 

measuring magnetic fields. Two 
identical coils, wound on thin strips 
of high -permeability alloy, are con- 
nected in series and excited from an 
oscillator. Secondary coils wound 
on each of these coils are connected 
in series opposition and across a 
voltmeter. The two transformers so 
formed are placed a short distance 
apart. If there is a difference in 
magnetic field between the cores of 
the two transformers, there will be 
a voltage indication. In this man- 
ner gradients of one thousandth of 
a gauss per meter in the earth's 
magnetic field can be detected by 
the gradiometer developed at West- 
inghouse Research Laboratories. 

Nutrition of foods is measured 
by an electronic fluorimeter devel- 
oped at Northwestern University. 
By an electronic amplifier employ- 
ing a modified Wheatstone bridge, 
a wide range of sensitivity and ab- 
sence of zero drift is obtained in 
this instrument that measures the 
light given off by vitamins. The in- 
strument, manufactured by Central 
Scientific Co., is shown in the ac- 
companying picture. 

Movements of insects can be fol- 
lowed by attaching a small amount 
of radium sulphate to them and de- 
tecting the radioactivity with a 
Geiger -Muller tube. For convenient 
field use, a G -M tube having stabil- 
ity, low background noise, and high 
sensitivity has been developed by 
Century Electronics (London, Eng- 
land) . With the tube and its asso- 
ciated power supply, sufficient out- 
put is obtained to operate a loud- 
speaker directly and to locate 
through four inches of soil an in- 
sect carrying five micrograms of 
tracer. Periodic ticks from the 
loudspeaker increase in rate as the 
insect is approached. 

For high -frequency insulation, 
barium titanate, whose properties 
were discovered at the Soviet Acad- 
emy of Sciences of the U.S.S.R., re- 
tains its characteristics satisfactor- 
ily over a wide range of high and 
low temperatures and high pres- 
sures. Its dielectric constant is 100 
times that of mica. 

Noise, one of the most annoying 
obstacles in applying electronic 
techniques, is to be studied in a spe- 
cial hangar being built at the Naval 
Air Test Center, Patuxent River, 
Md. The hangar itself is large 
enough to accommodate all sizes of 
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SIL VAMA XEWS 
CIRCUII, ENGINEERING EDITION 

MAY Prepared by SYLVANIA ELECTRIC. PRODUCTS INC., Emporium, Pa. 1947 

INEXPENSIVE, IMPROVED ALLOY DEVELOPED 

FOR BETTER TUBE CONSTRUCTION 

WELDING CONN 1 . NS. All connections in the Lock -In Tube are welded for 
greater durability. Short, direct connections result in fewer joints and lower loss. 

GLASS HEADERS. Small cylindrical cups of glass and metal pins are pressed into 

the low -loss glass base to which is joined the small glass exhaust tubing. 

Sylvania's #4 Alloy 
Integral Part Of 

Superior Lock -In Tube 

A specially developed metal product-#4 
alloy-contributes greatly to the superior- 
ity of the Sylvania Lock -In Tube. It is inex- 
pensive, an excellent electrical conductor, 
strong, and, most important of all, has a 
thermal expansion curve to match the all - 
glass header into which the #4 alloy 
element leads are directly brought. These 
same leads act as the socket pins-and are 
always in rigid contact with the header 
under varying heat conditions. 

LOCK -IN MOUNT AND GLASS HEADER 

PRovFn A,'' 
t r. 

elements are ruggedly 
supported on all sides. 
Meticulous accuracy is 

required to fit and weld 
each part to the others 
to become the finished 
mount. There are few 
welded joints and no 
soldered joints - the 
elements can't warp or 
weave. 

ALL -GLASS HEADER 

through which element 
leads are directly 
brought - low -loss and 
better spacing of lead 
wires. These leads be- 
come the sturdy socket 
pins - effecting a much 
desired reduction in lead 
inductance and inter - 
element capacity. 

- Radio Tube Division, Emporium, Pa. 

SYLVANIK1rELECTRIC 
MAKERS OF RADIO TUBES; CATHODE RAY TUBES; ELECTRONIC DEVICES; FLUORESCENT LAMPS, FIXTURES, WIRING DEVICES; ELECTRIC LIGHT BULBS 
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It's Better Because It's Bendix! 

Íßo 8i/oble! 
Aviation Standard 

"BendX DYNAMOTORS 

9pBANK 6tRHO.MßAt4OCRl 
SPNIUOSNTf 

O 

Bendix* _ wort -now d famous for Industry these 
low-cost availableP-to 

th 
aviation 

Specially desiC. gned radio 
and low ripple. nedD long 1'f 
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STANDARD RATINGS 

Model 
Frame 
Size 

Input 
Volts 

Output 
Volts 

Output 
Watts 

Approx. 
Weight 

DA58A 
DATA 
DA77A 
DA1F 
DA7A 

23/4" 
37/6" 
4" 
41/2" 
5 Vs" 

14 
14 
5.5 

25 
26.5 

250 
230 
600 
540 

1050 

15 
23 

104 
243 
420 

21b.12 oz. 
51b. 
9 Ib. 12 oz 

1 1 Ib. 8 oz. 
261b. 10 oz. 

RED BANK DIVISION o 

Red Bank, New Jersey 
AVIATION CORPORATION 

ELECTRON ART {continued) 

planes. Shops, offices, and addi- 
tional test rooms flank the hangar 
proper. In addition to the usual 
hangar door there is a shielded 
framework that, when closed, keeps 
out electrical disturbances but lets 
in light and air. Galvanized metal 
wire in ti -in. mesh is used as the 
shield. Its installation will require 
about four miles of soldering in 
bonding all joints. Two layers of 
similar mesh are being laid in the 
concrete floor. Water pipes, enter- 
ing the shielded volume, are bonded 
to the mesh. Because the mesh 
would distribute and dissipate heat, 
the automatic fire sprinkler system 
is inside the mesh, but bonded to it. 
Electrical lights are installed out- 
side the shield so that their disturb- 
ances will not enter the test space. 
The screen over lights is i -in. mesh 
to permit passage of more light; 
there are no windows. Two solid 
copper shields spaced from each 
other surround the smaller test 
rooms. Bronze spring contacts join 
the screening at doors. 

The International Committee of 
Weights and Measures, meeting 
during October 1946, designated an 
international ohm and volt to .re- 
place previously used absolute units. 
New international units were ob- 
tained by taking the means of units 
maintained by national laboratories 
of France, Germany, Great Britain, 
Japan, Russia, and the United 
States. The mean international 
ohm is 1.00049 absolute ohms ; the 
mean international volt is 1.00034 
absolute volts. 

Optical glass is cleaned by elec- 
tronic bombardment. Mirrors for 
television projectors are bombarded 
in vacuum chambers by electrons 
emitted from incandescent tungsten 
filaments and attracted to the mir- 
rors by high positive voltages. The 
electrons heat the surface of the 
mirrors, thus evaporating the 
residue of moisture left on them 
after grinding and polishing. The 
surface cools almost instantly after 
bombardment. Mirrors are then 
coated by evaporating aluminum 
onto them while still in the cham- 
bers. Electronic bombardment was 
developed at Bausch & Lomb Opti- 
cal Co. because the aluminum will 
not adhere to a heated surface. 
Other methods of drying the sur- 
face left mirrors warm. 
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- Insulation is so important to the Maico Com- 

pany, manufacturers of medical acoustic instru- 

ments, that they conducted a series of tests culmin- 

ating in 108 hours in a moisture chamber. The 

sole survivor of the tests was Ben -Har Special 

Treated Fiberglas Tubing. 

"Ben -Har is outstanding," according to Maico 

engineers, "in its ability to withstand the effects 

of body heat and humidity to which hearing aids 

are exposed. After 108 hours in the moisture cham- 

ber Ben -Har showed a resistance of 3,000 meg- 

ohms compared to 5 megohms for double sate 

cotton sleeving and even less for the 

BH. 

SL EV GS 
*BH Non -Fraying Fiberglas Sleevings are made by an exclusive Bentley, Harris process (U. S. Pat. No. 2393530). "Fiberglas" is Reg. TM of Owens-Corning Fiberglas Corp. 

USE COUPON NOW - 

meIIIII-n . 

ated cotton sleeving. All materials showed approx- 
imately the same megohms resistance before ex- 

posure to test conditions. 

Ben -Har bends without cracking. Its extreme 
flexibility is ideal in the assembly of small parts. 
Ben -Har is non -fraying, will not support com- 
bustion. 

Try Ben -Har in your own plant, in your own 
product-under actual service conditions. Find out 

t the production advantages that have led so 
ny manufacturers to standardize on Ben -Har. 

TLEY, HARRIS MEG. o., CONSHOHOCKEN, PA. 

Bentley, Harris Mfg. Co., E-10, Conshohocken, Pa. 

I am interested in Ben -Har 

operating at temperatures of 
how Ben -Har will not crack in 

NAME 

Special Treated Fiberglas Tubing for 
(size) 

°F at ______volts. Send samples so I can 

a bend, will not support combustion. 

(product) 
see for myself 

COMPANY 

Send samples, pamphlet and prices 
on other BH Products as follows: 

Cotton -base Sleeving and Tubing 
Non -fraying Fiberglas Sleeving 

ADDRESS _ 
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ELECTRON ART {continued) 

planes. Shops, offices, and addi- 
tional test rooms flank the hangar 
proper. In addition to the usual 
hangar door there is a shielded 
framework that, when closed, keeps 
out electrical disturbances but lets 
in light and air. Galvanized metal 
wire in i -in. mesh is used as the 
shield. Its installation will require 
about four miles of soldering in 
bonding all joints. Two layers of 
similar mesh are being laid in the 
concrete floor. Water pipes, enter- 
ing the shielded volume, are bonded 
to the mesh. Because the mesh 
would distribute and dissipate heat, 
the automatic fire sprinkler system 
is inside the mesh, but bonded to it. 
Electrical lights are installed out- 
side the shield so that their disturb- 
ances will not enter the test space. 
The screen over lights is i -in. mesh 
to permit passage of more light; 
there are no windows. Two solid 
copper shields spaced from each 
other surround the smaller test 
rooms. Bronze spring contacts join 
the screening at doors. 

The International Committee of 
Weights and Measures, meeting 
during October 1946, designated an 
international ohm and volt to .re- 
place previously used absolute units. 
New international units were ob- 
tained by taking the means of units 
maintained by national laboratories 
of France, Germany, Great Britain, 
Japan, Russia, and the United 
States. The mean international 
ohm is 1.00049 absolute ohms; the 
mean international volt is 1.00034 
absolute volts. 

Optical glass is cleaned by elec- 
tronic bombardment. Mirrors for 
television projectors are bombarded 
in vacuum chambers by electrons 
emitted from incandescent tungsten 
filaments and attracted to the mir- 
rors by high positive voltages. The 
electrons heat the surface of the 
mirrors, thus evaporating the 
residue of moisture left on them 
after grinding and polishing. The 
surface cools almost instantly after 
bombardment. Mirrors are then 
coated by evaporating aluminum 
onto them while still in the cham- 
bers. Electronic bombardment was 
developed at Bausch & Lomb Opti- 
cal Co. because the aluminum will 
not adhere to a heated surface. 
Other methods of drying the sur- 
face left mirrors warm. 
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Insulation is so important to the Maico Com- 

pany, manufacturers of medical acoustic instru- 

ments, that they conducted a series of tests culmin- 

ating in 108 hours in a moisture chamber. The 

sole survivor of the tests was Ben -Har Special 

Treated Fiberglas Tubing. 

"Ben -Har is outstanding," according to Maico 

engineers, "in its ability to withstand the effects 

of body heat and humidity to which hearing aids 

are exposed. After 108 hours in the moisture cham- 

ber Ben -Har showed a resistance of 3,000 meg- 

ohms compared to 5 megohms for double satu 

cotton sleeving and even less for the 

ated cotton sleeving. All materials showed approx- 
imately the same megohms resistance before ex- 

posure to test conditions. 

Ben -Har bends without cracking. Its extreme 
flexibility is ideal in the assembly of small parts. 
Ben -Har is non -fraying, will not support com- 

bustion. 

Try Ben -Har in your own plant, in your own 
product-under actual service conditions. Find out 

t the production advantages that have led so 
y manufacturers to standardize on Ben -Har. 

TLEY, HARRIS MFG. o., CONSHOHOCKEN, PA. 

"BH Non -Fraying Fiberglas Sleevings are made by an exclusive Bentley. Harris process (U. S. Pat. No. 2393530). "Fiberglas" is Reg. TM of Owens-Corning Fiberglas Corp. 

USE COUPON NOW - 

Bentley, Harris Mfg. Co., E-10, Conshohocken, Pa. 

I am interested in Ben -Har Special Treated Fiberglas Tubing 
(size) for (product) 

operating at temperatures of °F at volts. Send samples so I can see for myself 

how Ben -Har will not crack in a bend, will not support combustion. 

NAME COMPANY 

«M. 

Send samples, pamphlet and prices 
on other BH Products as follows: 

Cotton -base Sleeving and Tubing 
Non -fraying Fiberglas Sleeving 

ADDRESS - _ 
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RACON 

RACON . . . world's leading and largest manufacturer 
of air -column horns, speakers and driving units has won 
the position of Leadership through advanced engineering 
design, precision workmanship and use of the finest mate- 
rials available. 

For maximum efficiency and high-fidelity "true -tone" repro- 
duction even at full output ... for most dependable service 
even under most rugged operating conditions . . for 
economy of basic cost and lowest upkeep RACON has just 
what you are looking for. 

Send for New 
Free Catalog 

RACOn 
ii nu li I I, 

All weather construction and Stormproof Material 
makes RACON speakers impervious to any cli- 
matic condition. Our Acoustic Material prevents 
resonant effects. Our driving units afford 60 watt 
peak and 30 watt continuous output at lowest watt 
of energy input. 

Our Free 
Alnico PM Units 
Armoured Projectors 
Demountable Horns 
Radial Horns 
Cellular Horns 

Catalog Describes 
Standard PM Units 
Straight Trumpets 
Reentrant Trumpets 
High -Frequency Tweeters 
Speaker Accessories 

RACON ELECTRIC CO.., iNc. 
I 52 E. 19th St., New York 3, N. Y. 

NEW PRODUCTS 
(continued from p 148) 

frequency voltmeter is an adapta- 
tion of the model 45 circuit for au- 
dio measurements from 15 to 30,000 
cycles. High available transcon- 
ductance has been employed to ob- 
tain a large feedback factor and 
thus a stability that is independent 
of tubes and line voltage. Scale 
steps are provided every 10 vu from 
minus 84 to plus 55 vu. Voltages 
as low as 50 microvolts are directly 
measurable. Input impedance is 1 
megohm and 12 micromicrofarads. 
A descriptive sheet giving further 
details is available from the manu- 
facturer. 

Everyinan's Receiver (11) 

NATIONAL COMPANY, Inc., Malden, 
Mass. The NC -173 receiver covers 
the spectrum from 540 kc to 31 me 
and 48 to 56 mc. Bandspread tun- 
ing is provided for the main ama- 
teur bands. The 13 -tube superhet- 
erodyne has been engineered to 

satisfy short-wave listeners, com- 
munications people including ama- 
teurs, as well as broadcast listeners 
who want versatile equipment. 
Voltage regulation stabilizes beat - 
frequency and crystal -filter opera- 
tion. The receiver is equipped with 
noise limiter, signal -strength me- 
ter, low -and high -impedance audio 
output as well as a high -impedance 
input for phonograph pickup or 
other similar device. The price with 
speaker is $189.50. 

Microfilm Library (12) 

ELECTRONICS RESEARCH Publishing 
Co., 2 West 46th St., New York 19, 
N. Y. The total editorial content 
of ELECTRONICS from April 1930 to 
December 1945 is now available on 
35 mm microfilm and can be pro- 
jected in any standard viewer. Nine 
rolls are required for this material. 
Communications, Electronic Indus - 
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PERMANENT MAGNETS MAY DO IT BETTER 

Here 
Permanent 
Magnets 
are Designed 

Results that pay off in performance are the results you 
get in permanent magnets made by The Indiana Steel 
Products Company. Here permanent magnets are func- 
tionally designed and manufactured to meet exacting 
specifications for more efficient and economical performance 
of the device or instrument they serve. 

This Is No Secret Formula... 
The chart shows the typical demagnetization and energy 
product curves on which our engineers base their calculations. 

It shows the characteristics of various kinds of 
permanent magnet materials which can be expected 
in our production, and from which the optimum 
designs can be determined. Such fundamental 

information permits us to engineer the inside of your 
magnet so that each one will give you a maximum result. 

FOR RESULTS! 

The Indiana Steel Products Company 
offers you the advantages of the largest 
facilities in the world for the manu- 
facture of permanent magnets and com- 
plete permanent magnet sub -assemblies. 

J1946 The Indiana Steel Products Co. 

xa 

zP 

ALNICO (Cast and Sintered) CUNICO CUNIFE VECTOLITE SILMANAL 

% 

Watch for Indallay 

P \%,,c> 
-)\ .%)t 

PERMANENT MAGNET PACKAGE ASSEMBLY 
Eliminate one of your most costly sub -assembly 
operations by allowing us to supply you with 
complete magnetic packages ready to install in 
your equipment. We accept the responsibility for 
assembly casualties and test procedure. The han- 
dling and shipping of brittle magnetic materials is 
vastly improved and losses reduced. Consult us 
for additional information and cost analysis. 

THE INDIANA STEEL PRODUCTS COMPANY 
PRODUCERS OF "PACKAGED ENERGY" 

6 NORTH MICHIGAN AVENUE * CHICAGO 2, ILL. 

3. 

SPECIALISTS IN PERMANENT MAGNETS SINCE 1910 

215 
ELECTRONICS - May, 1947 



OF COURSE you've heard . . . they're 
\ 5-- here ... two excitingly NEW Phono- 

graph Pickup Cartridges ... somewhat different in appear- 
ance and characteristics yet happily alike in that they 
contribute, in greater measure than ever before, to the 
clarity and beauty of phonograph reproduction. 

This is a special, high fidelity, wide - 

range cartridge for the reproduction of 

finest recordings. The Nylon I -J em- 

ploys a genuine Nylon Chuck and 

MATCHED, sapphire or precious metal 

tipped, knee - action, REPLACEABLE 

Nylon Needle. Its use insures phono- 

graph manufacturers and owners alike, 

that the quality of reproduction shall 

remain constant, regardless of needle 

replacements, because the needle is 

matched to the cartridge and is the 

only needle that can be used with it. 

Astatic 
Patents 
Pending 

MODEL 
"PT" 
(Quiet Talk) 

The "QT" Cartridge is highly recom- 

mended for its clear, clean, "quiet - 

talk" reproduction and its exceptional 

practicability for home use. The needle 

used in this cartridge is REPLACEABLE 

and is available with precious metal or 

jewel tip. The new and unusual design 

of this cartridge is such as to allow 

appreciably more vertical compliance 

than heretofore, resulting in a VAST 

reduction in surface noise and needle 

talk for finer reproduction. 

NOTE: The needles used in these two cartridges are available for 

replacement purposes but can be used only in the cartridges to 

which they are MATCHED and for which they are intended. 

CORPORATION 
CONNEA UT, OHIO 

IN CANADA CANADIAN ASTATIC LTD. TOI7ON/O ONTA(!IO 

Asiatic Crystal Devices Manufactured 
under Brush Development Co. patents. 

NEW PRODUCTS (continued) 

tries, and FM & Television have 
been similarly recorded. Price 
each 100 -foot roll is $11.50. 

Quick -Change 
Control Unit 

CUTLER -HAMMER, Inc., 243 North 
12th St., Milwaukee, Wis. An elec- 
tronic control unit panel equipped 
with captive wing nut mounting 
and multiple contact plug allows 
practically uninterrupted machine 

of 

(13) 

operation. Maintenance on the con- 
trol unit can be effected after a 
spare unit has been inserted in its 
place. 

Probe Meter (14) 

HICKOK ELECTRICAL Instrument 
Co., 10527 Dupont Ave., Cleveland 
8, Ohio. The Model 209 electronic 
volt -ohm -capacitance - milliammeter 
with a low capacitance, high fre- 
quency probe is designed for use in 
measuring any voltage, capacitance 
or resistance that may be encoun- 
tered in any radio receiver. It 
measures resistance accurately from 

i 
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NOBODY CAN AFFORD TO HAND -TIE 
ELECTRICAL HARNESS ANY MORE 

The new high speed way of binding 
electrical harnesses cuts corners; 
cuts costs. Instead of tying with 
string, use a spiral wrap of 
"SCOTCH" Electrical Tape with 
Vinyl Plastic backing. Applied with 
a specially equipped Segur Taping 
Machine, this remarkable tape does 
in seconds, work that takes expen- 

sive minutes by hand tying. 
Applied in an open spiral, as in 
Figure A, "SCOTCH" Vinyl Plastic 
Back Tape provides a neat, secure, 
perfectly flexible harness. If a com- 
plete protective sheath is desired, 
the tape can be applied in a tight, 
overlapping spiral to produce a 

continuous sheath as in Figure B. 

SCOTCN eTAPES 
BRAND 

WITH VINYL PLASTIC BACKING 

Make the first move right now toward lower harness binding costs, faster 

production-write for complete information and a sample of "SCOTCH" 

Electrical Tape with Vinyl Plastic Backing. 

"SCOTCH" is the registered trade -mark for the adhesive tapes 

made In U. S. A. by the 

M INNESOTA M INING & M FG. CO. 

THE 3M COMPANY 

SAINT PAUL 6, MINNESOTA 

ELECTRONICS - May, 1947 
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NEW PRODUCTS (continued) beve n league boab5 are out date! 

218 

The fastest way these days to get supplies and parts for 
clamoring customers is by super -speedy Air Express. It's 
like having all your suppliers "right next door" when you 
specify Air Express delivery. No source - including many 
abroad - is more than mere hours away. 

Planes carrying your Air Express shipments are bigger 
and faster today, and schedules are more frequent. Air speeds 
up to five tiles a minute make coast -to -coast overnight 
delivery routine. Air Express rates are low. So keep cus- 
tomers satisfied, and do more business, too. Profit from the 
speed of Air Express. 

Specify Air Express -it's Good Business 
Low rates. Special pick-up and delivery at no extra cost. 
Direct by air to and from principal U. S. towns and cities. 
1ir-rail between 22,000 off -airline offices. 

Direct air ser%ice to and from scores of foreign countries. 
Just phone your local Air Express Division, Railway Express 

Agency, for fast shipping action ... Write today for Schedule of Domestic and International Rates. Address Air Express, 230 Park 
Avenue, New fork 17. Or ask for it at any Airline or Railway Express Office. Air Express Division, Railway Express Agency, representing the Airlines of the United States. 

v-- AIR _. 
EXPREtirs #19/eESSP 

ßE1 THERE F/RST 

Rates are low 

To Air Express a 16 -lb. shipment 
1349 miles costs only $6.39! 
Heavier weights - any distance - 
similarly inexpensive. Investigate! 

0.1 ohm to 10,000 megohms ; capaci- 
tance of electrolytics, mica, paper, 
and variable air capacitors ; a -f, i -f 
and r -f voltage from 30 cycles to 
300 megacycles. Input impedance 
for a -c is 12 megohms shunted by 
6 micro microfarads and for d -c is 
15 megohms. 

Grid Control Rectifier (15) 
Tube 
ELECTRONS INC., 127 Sussex Ave., 
Newark 4, N. J. The type EL C1J 
grid control, xenon -filled rectifier 
has an average drop of 8 volts. 
Characteristics include an average 

anode current, 1.0 amp; peak anode 
current, 8.0 amp; maximum peak 
inverse voltage 700 v; and filament 
voltage, 2.5 v. The tube has been 
designed for motor -control, servo - 
amplifier, high-speed counting and 
similar circuits. 

Indexing Table (16) 

LEPEL HIGH FREQUENCY Labora- 
tories, Inc., 39 West 60th St., New 
York 23, N. Y., has announced a 
new indexing table, to be used for 
soldering, brazing and annealing of 
round or irregularly -shaped small 
parts. This unit has been developed 
particularly for heating of parts 

May, 1947 - ELECTRONICS 



FOR STADIUMS 
planning a bonanza baseball season. How often have you 
calculated the number of 'vans of power to cover a large 
stadium and then figured how many ordinary 30 to 50 
watt amplifiers would be required with the attendant en- 
gineering problems of wiring, maintenance, vacuum tube 
replacements, space requirements, trouble potentialities 
and installation costs? 

The A -287W amplifier is simplicity personified - one ampli- 
fier, 4 tubes, 1/4 to 1/2 kilowatt of undistorted power in a 
space 191/4" high by 19" wide by 121/2" deep. 

When you have to quote in competition, systems using the 
A -287W will cost less per watt of audio power (honest 
power) delivered. 

ALTEC LANSING 
A -287W AMPLIFIER 

arn;:. ' >E v1lttr 
iTlj ¡ h 

r r,lftr Ttj t"- ''!!!g T u 
A.eL.li!!!>r 

,ltta 1111l441 r!! l r!!lil x 
r !c 111114llec L/ ,g 

I1L4 t a11>t4...t 
a r .ris t<f. ski_ .,- 

1/4 hi4walé 
(nominal) 

It is being used in BRIGGS STADIUM, 

Detroit; GRIFFITH and ULINE ARENA, 

Washington; GARDENS, Pittsburgh; the 

ATLANTIC CITY CONVENTION HALL 

and is standard equipment for Drive -In Motion 

Picture Theatres. 

en the Altec Lansing A -2871V amplifier, two 

tubes do the work of 40 tubes in ordinary 

PA amplifiers. 

eYmmeatia,l`e 
ge`ivee 

For technical data, 
write for bulletin W. 

1161 N. VINE ST.. HOLLYWOOD 38. CAL. 

250 W. 57th ST., NEW YORK 19. N. Y. 

"Keep Advancing with Altec Lansing" 

ELECTRONICS - May, 1947 
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NOW - 
A QUALITY 2 -KW 
INDUCTION 4 HEATING UNIT 

1134 

$650 

Never before a value like this new 2 -KW bench model 
"Bombarder" or high frequency induction heater ... for 
saving time and money in surface hardening, brazing, solder- 
ing, annealing and many other heat treating operations. 

Simple ... Easy To Operate .. . 

Economical Standardization of Unit 
Makes This New Low Price Possible 

This compact induction heater saves space, yet performs with 
high efficiency. Operates from 110 -volt line. Complete with 
foot switch and one heating coil made to customer's require- 
ments. Work coil 1/2 to 21/2 in. diameter. Unit will work with 
coil of one turn to a maximum of 20 turns. Cost, complete, 
only $650. Immediate delivery from stock. 
Scientific Electric Electronic Heaters are made in the following range 
of power: 1-3-5.7/z-10-121/2-15-18-25-40-60-80-100-250KW. - and 
range of frequency up to 300 Megs. depending on power required. s eleeeeä., 

DIVISION OF 
"S" CORRUGATED QUENCHED GAP CO., ' 107 MONROE ST., GARFIELD, N. J. 

NEW PRODUCTS (continued) 

where shape or control of heat re- 
quires closer or more accurate 
coupling than can be achieved by 
moving the parts through a tunnel - 
type coil. The new table can be 
used in conjunction with any high - 
frequency converter or generator, 
and comes equipped with a built-in 
automatic timer. 

Private Plane (17) 
Radiophone 
GENERAL ELECTRIC CO., Syracuse, 
N. Y. The new Type AS -1C equip- 
ment provides the private flyer with 
two-way tower and radio range 
communication as well as broad- 

cast reception. The transmitter op- 
erates on 3105 kc with a carrier 
output of 12 watts. Equipment op- 
erates directly from a 12 -volt power 
system. 

Germanium Varistor (18) 

SYLVANIA ELECTRIC Products Inc., 
500 Fifth Avenue, New York 18, 
N. Y. The new, four -element varis- 
tor is designed especially for modu- 
lation service in telephone, tele- 
graph and other communication 
applications. Modulation occurs 
when carrier and modulated fre- 
quency are applied, simultaneously, 
to the nonlinear diode varistor ele- 
ments. The plug-in unit, type V - 
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,4qaiet 
HEAT RESISTANT 

PROVIDES BETTER INSULATION*...SPEEDS ASSEMBLY! 

For this motor manufacturer, Fibron #5373 plastic tubing eliminates wrap- 

ping ... simplifies assembly ... and helps make the winding connections 

uniform mechanically and electrically. In this new insulation technique, the 

short lengths of #5373 protecting the connections remain flexible after the 

windings are dipped in insulating varnish and baked. 

For a heater manufacturer, Fibron #5373 solved an electrical insulation 

problem involving high temperatures. This application was approved by 

Underwriters' Laboratories for service at 85°C. 

In these and many other insulating applications, the excellent electrical, 

mechanical, and chemical properties of Fibron #5373 are providing high 

insulating efficiency and long life ... at low cost. Some of these properties are: 

Dielectric Strength (.020" wall) wet 1000 V.P.M. 

dry 1000 V.P.M. 

Tensile Strength 3000 P.5.1. 

Life at 105° C 
2000 hours 

Chemical Resistance (room temperature) 

50% Sulfuric Acid and 

30% Sodium Hydroxide Unaffected 

Fibron #5373 is supplied in all standard tubing sizes, in six brilliant colors, 

and if required in heavy wall thicknesses ... in 36" lengths, continuous coils, 

or in cut pieces. Additional technical information and samples on request. 

IRVINOTON. 
VARNISH & INSULATOR CO. Irvington 11, New Jersey, U.S.A. 

*To quickly and efficiently in- 
sulate winding connections on 
the motor illustrated above, 
the manufacturer draws a 
sleeve of tough, flexible, heat 
resisting Fibron #5373 tubing 
over the connections. The 
windings are then impregnated 
with insulating varnish and 
baked; every connection is uni- 
formly sealed and insulated. 

40ok ed Tu<úKeu 
doe 

fn/-fe J 
GIL / lyea:i w 

Authorized distributors in: BALTIMORE BLUEFIELD, W. VA. BOSTON CHARLOTTE CHICAGO CLEVELAND . DALLAS . DENVER LOS ANGELES MINNEAPOLIS 

NEW HARTFORD, N. Y. NEW YORK NEW ORLEANS PHILADELPHIA PITTSBURGH ST. LOUIS SAN FRANCISCO SEATTLE HAMILTON, ONT., CANADA 
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THREE FAMOUS NAMES 
EASTERN ENGINEERING 

AUTOMATIC SIGNAL McINTYRE 

Now joined to serve the needs of industry 

Eastern Industries, lnc. has purchased the 
buildings, machinery and product production 
rights of the McIntyre Co., Newton, Mass. 

The McIntyre Division, ik 
Eastern Industries, Inc., will e 
continue to manufacture the same 
line of precision pumps that it 
has in the past-hydraulic, fuel, 
alcohol, water, air, and metering 
pumps as well as fluid motors. 

Eastern - D-11 
Centrifugal Pump 

as it has 
Automatic Signal - Norwalk 
Model AC2 Relay 

o 
o 

o 

i 
i 
i 
o 

0 

0 

O 

O 

O 

o 

McIntyre - Series 100 0 

Precision Gear -Type Pump 0 

A. The Newton plant, 
with its noted pre- 

cision methods and 
machinery, will also be 
used by Eastern Indus- 
tries to produce the 
extensive line of Eastern 

pumps made famous by the corporation's 
Eastern Engineering Division. 

The mixing equipment, laboratory 
stirrers, heat dissipating units for ir electronic applications, and precision temper- 
ature regulators developed by Eastern 
Engineering will be manufactured at the 
corporation's plant in East Norwalk, Conn. 

Al Automatic Signal Division 
will continue to make 

electronic equipment, traffic 
control systems, relays and 
Electro-Matic Speed Meters, 

in the past, at the 
plant shown below. Ea tern 

M'xer 
VG -9D 

The engineering skill and' greatly increased production facilities now united in Eastern Industries, Inc can give you more comprehensive as well as specialized and individual service in the pumping, hydraulic. mixing, electronic and laboratory equipment fields. Write us concerning your requirements in these fields. 

EASTERN INDUSTRIES, INC 
EASTERN ENGINEERING DIVISION 

84 Fox Street New Haven, 6, Conn. 
AUTOMATIC SIGNAL DIVISION 
100 Regent Street, East Norwalk, Conn. 

McINTYRE DIVISION 
23 Riverdale Avenue, Newton 58, Mass. 

i 
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NEW PRODUCTS (continued) 

301, contains four germanium crys- 
tal diodes mounted in a compact 
metal shell supplied with an. 8 -pin 
octal base. The type V-307 has 
solder -type terminals and similar 
electrical characteristics. Diodes 
are selected for forward resistance 
of 85 to 120 ohms at 1.5 volts. 
Modulator ratings for each of the 
four diodes are as follows: maxi- 
mum inverse voltage, 25 v; maxi- 
mum average current, 20 ma.; max- 
imum peak current, 40 ma.; 
maximum instantaneous surge cur- 
rent, 50 ma. 

Lightning Arrester (19) 

L. S. BRACH MFG. CORP., Newark, 
N. J. The Vis -O -Glow is used to pro- 
tect radio receivers from transient 
voltages induced by lightning or 
power lines. The arrester tube by- 

passes the surge to ground. A neon 
gas tube inside the Lumarith XF 
arrester glows while conducting 
lightning charges to ground. The 
device sells for approximately $1.95. 

Smoke Detector (20) 

C -O -Two FIRE Equipment Co., Box 
390, Newark 1, N. J. A new indus- 
trial smoke detector, designed to 
detect fire in fur, storage or record 
vaults operates on the principle of 
light reflected by smoke particles 
onto a photoelectric cell. Air sam- 
ples are continuously drawn into a 
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Model MX Smooth Power Motor 

Mil MN IN MI 1311 NZ MI BII MI NZ Ili 1311w 

. ON THE LEVEL 

The novel and unique idler bracket in MX Smooth 
Power motors holds the rubber idler pulley in an 
even plane --resulting in smooth motion of the 
turntable. 

You get vibration -free and wow -free perform- 
ance, too, and smooth speed that stays constant 
regardless of the number of records on the machine. 
That's Smooth Power. 

Our complete line of Smooth Power phono - 
motors, recorders and combination record -changer 
recorders will always make fitting companions for 
your own fine products. 

ArlN THE GENERAL 
INDUSTRIES cob, 

EPARTMENT M 

NEW PRODUCTS (continued) 

detecting chamber. At the first 
sign of smoke, a red lamp is lighted 
and an alarm sounds. 

Bench Model Induction 
Heater (21) 

SCIENTIFIC ELECTRIC, Division of S 
Corrugated Quenched Gap Com- 
pany, Garfield, N. J. A new 2 -kw 
induction heating unit is 22 in. 
wide, 20 in. high and 16 in. deep. 
It comes complete with foot switch 

and one work coil which can be 
from to 2 inches in diameter; 
the unit will operate with a coil of 
one turn to a maximum of 20 turns. 
The price is $650. 

F -M Receiver Antenna (22) 

WESTINGHOUSE ELECTRIC CORP., BOX 

868, Pittsburgh 30, Pa. A new di- 
pole with a swivel base for mount- 

ing on any convenient structure is 
made of aluminum. Designed for 
the 88 to 108 megacycle f -m band, 
the new antenna retails for $9.95. 

Mercury Switches (23) 

CHATHAM ELECTRONICS, 475 Wash- 
ington St., Newark 2, N. J. A new 
line of mercury switches that are 
compact and light makes it possible 
to incorporate them in practically 
any equipment requiring positive 
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electronics READER SERVICE... 

LITERATURE and NEW PRODUCTS 
Manufacturers' Literature as 

well as further information on New 
Products described in this issue 

are important "working tools" for 
design and production depart- 
ments. To make it easy to keep up 
to date, ELECTRONICS will re- 
quest manufacturers to send read- 
ers the literature in which they are 
interested. Just fill out card as 

shown in the filled -in sample 
fright), being particularly careful 
to write out in full all the informa- 
tion called for in each section of 
each card that is used. 

HOW TO ORDER: 
1. There are two postcards, each 
divided into four parts. Each of the 
four parts contains a box. You must 
write in this box the number that 
appears in this issue over the litera- 
ture or new product item in which 
you are interested. Place one num- 
ber only in each box. 

2. Fill out completely (name, ad- 
dress, etc.) for each piece of litera- 
ture or new product information you 
desire. 

Do not say "same" in lieu of 
writing out full information called 
for when requesting more than one 
item. 

3. This service applies only to liter- 
ature and new product items in this 
issue. It does not apply to adver- 
tisements. Write directly to the com- 
pany for information on its adver- 
tisements. 

PLEASE NOTE: Requests for un- 
numbered items must be made 
direct to the manufacturer. 

in the event this copy of ELEC- 

TRONICS is passed along to other 
members of your company, please 
leave this sheet in for their con- 
venience. This assures everyone in 

your plant the opportunity to fill in 

their requests. When the round is 

completed, cards can then be de- 
tached along perforated lines and 
dropped in the mail. Each individ- 
ual request will be mailed by us to 
the company offering the informa- 
tion and for that reason must be 
completely filled out. 

ELECTRONICS-May 1947 

%Vrite in circle number of item 
describing one item 

rwanted 
Comp ny Nam :077 .,.7. ..T.49í!' . 

Address..... -.i..T.rFl.î... f!. 
Your Name. 
Your Title Cfiiß .Fee >/..ï.`"er 
ELECTRONICS, 330 W. 42nd St., N. Y. 18 

Write in circle number of item 
describing one item wonted -> 

Your Company Norne.%./2C5'í ro 
Address..3.1/.7..1, /5A.1Ì .:. Zee,' /3...111 .................. 
Your Name... 
Your Title Chief. ,IC i'. 4r.CP". 
ELECTRONICS, 330 W. 42nd St., N. Y. 18 

Write in circle number of Item 
describing one item wonted -->lyZ, 
Your Company Name..t./Pç% ele 

p 
Address.....:./7.L4 /3., i..,r, ............. 

Clr./.c rry0 . l3 ..li 
Your Name. ...rAQ....SF it ,iY 
Your Title G`r/ .,..it`Yf"%e,tee..ef" 
ELECTRONICS, 330 W. 42nd St., N. Y. 18 

Write in circle number of item V describing one item wanted -> 

Your Company Nppme.7.rl1e, 4 .r.S.. 
Addtess..32.I.7 1,..etele.. 14ve 

híc a.. a . ,_.1....t.ct'. 
Your Name .,T..Sy.le!!'ere 
Your Title ,itLF..Ì,.&!. 
ELECTRONICS, 330 W. 42nd St., N. Y. 18 
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describing one item wanted - 
Your Company Name 
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Your Title 

ELECTRONICS, 330 W. 42nd St., New York 18, N. Y 
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describing one Item wanted -i 0 
Your Company Name 
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Your Name 

Your Title 

ELECTRONICS, 330 W. 42nd St., New York 18, N. Y. 

Write in circle number of item 

describing one item wanted --4 

Your Company Name 
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Your Name 

Your Title 

ELECTRONICS, 330 W. 42nd St., New York 18, N. Y 
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ELECTRONICS, 330 W. 42nd St., New York 18, N. Y. 
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Write in circle number of item 
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Your Company Name 

Address 

Your Name 

Your Title 

ELECTRONICS, 330 W. 42nd St., New York 18, N. Y. 



An electronics service designed for 

READERS and MANUFACTURERS i 
FOR THE READER ...ELECTRONICS fundamental policy has always been to supply its readers with 
all the pertinent and timely industry news. The ELECTRONICS Reader Service supplements this policy by 
offering the reader an easy and effective means of obtaining complete, up to the minute data on new 
products and of maintaining at his fingertips comprehensive, practicable information on "who's doing 
what" in the industry. 

In every issue of ELECTRONICS there's complete coverage of the month by month development by 
manufacturers of new materials, components and equipment, as well as brief mention of all the important, 
new, manufacturers' technical pamphlets and catalogs. Some of these items will be of particular interest 
to specific design and plant engineers, buyers, executives and others of our readers. They will want to 
make further inquiry concerning the new products described or they will want to read and make a per- 
manent parr of their industrial library some of the manufacturers' literature and catalogs. ELECTRONICS ' 

Reader Service makes it easy 
for them to obtain in readily 
accessible and usable form ., 

PLACE 10 STAMP ON CARD DO NOT USE AFTER AUGUST 1 
the information they desire. 

Place 

le 

Stamp 

H.r. 

ELECTRONICS 

330 WEST 42nd STREET 

NEW YORK 18, N. Y. 

5-1-47 

Place 

14 

Stamp 

Here 

ELECTRONICS 

330 WEST 42nd STREET 

NEW YORK 18, N. Y. 

FOR THE 
MANUFACTURER... 

ELECTRONICS Reader 
Service will also be welcomed 
by manufacturers who are 
desirous of placing the corn- 
plete news of their product 
developments as well as their 
technical bulletins and cata- r 
logs in the hands of those 
members of the electronic in- n 

dustry ... including design, i 
electrical and production en- 
gineers, researchers, physi- ,. 

cists, executives, and buyers 
-who have a particular in- 
terest in, or represent a po- 
tential buying power for, 
their products. 

SUGGESTIONS FOR THE 
IMPROVEMENT OF OUR 
READERS' SERVICE ARE INVITED 

ELECTRONICS is con- F 

stantly seeking new and im- 
proved ways of providing its 
readers with the news and in 11 - 

formation they want and 
need, and of assisting the 
manufacturer in effectively 
delivering his message to 
electronic markets. If you 
have any ideas for us, send 
them along. They will receive 
prompt consideration. 
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SAIIGAMO METAL -CASED MINERAL -OIL PAPER CAPACITORS 
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TYPES 20 AND 21 AVAILABLE NOW FOR /s4liIlED/4TE DELII1ERY 

SANGAMO CAPACITORS ARE NOW MANUFACTURED IN CANADA BY SANGAMO COMPANY LIMITED, LEASIDE, ONTARIO 

5ANGAD ELECTRIC CDmPANY.SPRIIIGFIELD, ILLIflOIS 
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In this union, too 
there is STRENGTH 

Solder permanently with ... 
KESTER CORED SOLDERS 

Clean, tight solder bonds-solder 
bonds that hold permanently against 
twisting, bending, shock, vibration 
and the expansion and contraction 
of temperature extremes. That's the 
solder performance demanded by 
industry-and the solder perform- 
ance you get when you use Kester 
Cored Solders. 

Made for staying power and rug- 
ged dependability, K ester Cored 
Solders are applied in a single, sim- 
ple operation. The flux -filled cores, 
scientifically balanced with superior 
alloys, are your assurance of fast, 
easy application-virtually mistake - 
proof solder jobs. 

Kester Rosin -Core Solder, for 
electrical work, will not harm in- 
sulation or cause corrosion. Kester 
Acid -Core Solder, for general work, 
is an ideal all-purpose solder. 

The uniform high quality of Kes- 
ter Cored Solders is backed by 
nearly half a century of practical 
experience and exhaustive labora- 
tory tests. Available in a wide 
range of strand and core sizes, 
Kester Cored Solders are adaptable 
to every soldering job. Kester en- 
gineers invite your inquiries regard- 
ing any solder problems you may 
have. There is no obligation. 

KESTER SOLDER COMPANY 
4204 Wrighfwood Avenue, Chicago 39, III. 

Eastern Plant: Newark. N. J. Canadian Plant: Brantford. Ont. 

STANDARD FOR INDUSTRY 

NEW PRODUCTS (continued) 

switching. Multiple contact types 
can be supplied in a single unit for 
simplified mounting. 

Blower Motor Relay (24) 

WARD LEONARD Electric Co., Mount 
Vernon, N. Y. The new Bulletin 
109 relay is designed specifically 
for use with single-phase a -c capaci- 
tor motors for tube -cooling blowers, 
oil burners, and other applications. 
Operational difficulties inherent 
with centrifugal switches are elimi- 

nated. External or remote mount- 
ing of the relay is permissible elim- 
inating maintenance difficulties. 
Contacts are single -pole normally - 
closed suitable for operation of a 
load as large as a 1 hp, 115 or 230 
volt, 60 cycle capacitor motor. 

Constant Impedance (25) 
Attenuators 
GENERAL ELECTRIC CO., Syracuse, 
N. Y. Constant impedance attenu- 
ators, dissipating 10 watts of power 
at any setting, have been added to 
the company's line of radio parts 
for servicemen and distributors. 
Providing absolute zero insertion 

r 9 
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Investigate the low-cost 
high-speed application of 
tough all -color, all -surface 

M EYE RCORD 
DECAL NAMEPLATES 

Meyercord Decal name- 
plates are vibration -proof, 
eliminate protruding edges 
and sharp corners, require 
no screws or rivets for ap- 
plication. Meyercord De- 
cals are durable,washable, 
and can be produced in 

any size, colors or design. 
Popular water methods 
permit fast application. 

Easy -to -use solvents or ce- 
ments are specified when 
required. Meyercord re- 
search has developed De- 
cals resistant to acid, petro- 
leum products, alkali, alco- 
hol, abrasion, temperature 
extremes and moisture. 
Can be used on rough, 
smooth or crinkled surfaces, 
flat, concave or convex. 

Meyercord Decals offer a 

new efficiency in product 
identification. Years of ex- 
perience in setting up high- 
speed production lines for 
the application of Decal 
nameplates have de- 
veloped many new and 
different techniques, which 

are now available to 
Meyercord customers. 

ELECTRONICS-May, 1947 

Billions of Meyercord De- 
cals are in use throughout 
the world. They provide a 

colorful, highly legible, per- 
manent and easy method 
of applying any product 
identification, operating in- 
structions, patent data, lu- 
brication guides, and wir- 
ing diagrams. They save 
time, labor, and materials. 

Over fifty years of actual 
use has demonstrated that 
genuine Meyercord Decals 
retain their color and legi- 
bility for years without 
cracking or peeling. There 
is no commercial surface 
known for which Meyercord 
engineers cannot design a 
Decal for complete and 
perfect surface adhesion. 

Technical consultation and 
designing service is avail- 
able on request. Address 

inquiries to Dept. 9-5 

erurrásee yiie-eht /Wye", iwi«icaer 

World, Lo.9e0 Decal Manufacturer 
5323 W LAKE ST , CHICAGO 44. ILL 
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Courtesy HURLEY Machine Division, makers of THOR Washers 

WHY ARE CORNISH WIRE PRODUCTS SPECIFIED BY THIS 
LARGE MANUFACTURER OF WASHING MACHINES? 

Because their ENGINEERING Department knows by test that 
they will give faithful and enduring performance . . . 

Because their PRODUCTION Department finds that they 
have those qualities essential for quick installation on 
their assembly line .. . 

Because their PURCHASING Department realizes that these 
Quality Products, backed by dependable service, are 
sold at prices that spell true economy .. . 

CORNISH WIRE CO., 
15 Park Row New York. City, 1 

NEW PRODUCTS (continued) 

loss, input and output impedances 
of the new attenuators are prac- 
tically constant throughout the en- 
tire range of control. Attenuation 
is linear up to 30 decibels in ten 
steps, beginning with absolute zero 
and progressing in three db steps 
up to 24 db, followed by infinity. 
The resistance element is wire 
wound on a fiber glass core and cov- 
ered with a braided fiber glass in- 
sulation; insulated from all metal 
parts, the circuit elements will with- 
stand 500 volts. 

Xenon Rectifier (26) 

CHATHAM ELECTRONICS, 475 Wash- 
ington St., Newark 2, N. J. The 
type 5594, xenon filled thryratron 
eliminates the need for auxiliary 
equipment to maintain bulb tem- 
peratures operating through an 

ambient temperature range of from 
-50 to +90 C. Maximum ratings: 
peak forward anode voltage, 2,500 
v; peak inverse anode voltage, 5,000 
v ; average anode current, 0.5 amp ; 

peak anode current, 2.0 amp; fila- 
ment voltage, 2.5 v; filament cur- 
rent, 5.0 amp. 

Calibration Oscillator (27) 

RADIO SPECIALTY Mfg. Co., Port- 
land 14, Oregon. A new calibration 
oscillator uses a 100-kc crystal and 
an oscillator circuit with useful 
harmonics every 100 kc up to fre- 
quencies as high as 100 megacycles. 
The unit may be mounted inside 
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USE G -E MYCALEX 

if/6# 
31N'$'c' 

7.;yj/3 friese J 

t icneral Electric mycalex offers a 

combination of properties to solve the 

most difficult insulation problems. And 

by giving complete protection to even 

the smallest electric parts, G -E myca- 

lex permits a compactness of design 

difficult to achieve with other insulat- 

ing materials. 
This gray stone -hard compound of 

glass and mica is available in standard 

rods and sheets, or as molded or fabri- 

cated parts in the shapes you need. 

Samples of General Electric mycalex 

GENERAL 

will be furnished you, free, on request. 

General Electric mycalex specialists 

vill he glad to fabricate sample parts 

for you to test-and can convert your 

designs to the speediest, most economi- 

cal molding processes. General Electric's 

new booklet, "G -E Mycalex," is now 

available. For a free copy, write to 

Section S-19, Plastics Division, Chemi- 

cal Department, General Electric 

Company, 1 Plastics Avenue, Pittsfield, 

Alassachusetts. 

ELECTRIC 

Insulation Advantages... 

FIRM BONO TO METAL INSERTS 

1 HIGH DIELECTRIC STRENGTH 

LOW LOSS FACTOR 

HIGH ARC RESISTANCE 

t -r 
HIGH HEAT RESISTANCE 

IIECTRONICS - May. N" 



Clarostat telephone type relay. Great flexibil- 
ity because of large variety of contact arrange- 
ments. Long life-many millions of operations. 
High sensitivity. Coil values up to 11,300 
ohms. Available in long and short types. 

Clarostat sensitive relay. High -permeability 
nickel alloy. Normally adjusted to 14 milli - 
watts D.C. sensitivity, can be increased to 3 
milliwatts. Coils up to 30,000 oh.ns. A.C. sen- 
sitivity of .35 VA at 60 cycles, or 0.5 VA at 
25 cycles. Power factor of .4 and .25, respec- 
tively. Chatterless operation - suitable for 
high-speed keying. 

CLAROSTAT. 

230 

* Here's NEWS! Clarostat, long a favo- 
rite supplier of resistors, controls and 
resistance devices, also designs, devel- 
ops and builds RELAYS! 

Clarostat has an engineering staff of 
relay specialists second to none. These 
men have many years of experience in 
relay problems and solutions. They 
have built and supplied tens of thou- 
sands of relays of all types now found 
in the finest assemblies. Likewise midg- 
et synchronous motors for clocks and 
time switches. Therefore... 

Let Clarostat Solve Your Relay 
Problems, too! Submit your problems 
and requirements. Literature on 
request. 

Clarostat ceramic relay featuring non -hygro- scopic, low power -factor steatite insulation of 5000 v. to ground. Required input 2 watts D.C. or 4 VA A.C. Contacts good for 10 am- 
peres, Coils up to 10,000 ohms. 

CLAROSTAT MFG. CO., Inc. 285-1 N. 6th St., Brooklyn, N. Y. 

NEW PRODUCTS (continued) 

an ordinary communications re- 
ceiver, with filament and plate sup- 
ply taken from the equipment with 
which it is to be used. Plate cur- 
rent drain is small. Price is less 
than $15.00. 

Lateral Pickup (2 8) 

FAIRCHILD Camera and Instrument 
Corp., Jamaica, N. Y. A newly - 
designed, lateral pickup arm, Unit 
542-M1, combined with dynamic 
cartridge and equalizer for a -m and. 
f -m broadcasting and other profes- 

sional uses has a stylus pressure of 
25 grams. Its overall design per- 
mits even the tracking of warped 
records with minimum distortion. 
The new instrument provides fre- 
quency response with distortion of 
only plus or minus 2 db from 34 
to 10,000 cycles. 

Watch Timer (29) 

GIBBS Div., George W. Borg Corp., 
Delavan, Wis. The type 207A Se- 
ries watch rate recorder consists 
of a quartz oscillator, frequency di- 
vider, and synchronous motor driv- 
ing a drum with a spiral. The 
watch under test is heard by a 
microphone, the output of which 
is fed to a tick amplifier and thence 
to a trigger tube that operates a 
solenoid. The solenoid actuates a 
printing bar against a carbon rib- 
bon and paper strip above the spi- 
ral. The watch rate is then viewed 
or measured exactly as a function 
of the slope of the dotted line cre- 
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Logg -distance 

Television 

is twenty 

years old 

At the 1927 demonstration, Dr. Herbert E. Ives explained the 
television system developed in Bell Telephone Laboratories. 

APRIL 7 is a notable day in communication history, for 

on that day in 1927 was the first demonstration of tele- 

vision over long distances. Large-scale images were flashed 

from Washington, D. C., by wire and from Whippany, 

N.J., by radio to a public demonstration in New York 

City. "It was," said a newspaper, "as if a photograph had 

suddenly come to life and begun to smile, talk, nod its 

head and look this way and that." 

That was the first of many public demonstrations, 

each to mark an advance in the television art. In 1929 

came color television, and in 1930 a two-way system 

between the headquarters buildings of A. T. & T. and 

Bell Laboratories. When the first coaxial cable was installed 

in 1937, television signals for 240 -line pictures were trans- 
mitted between Philadelphia and New York and three 
years later 441 -line signals were transmitted. By May, 
1941, successful experiments had been made on an 800 - 
mile circuit. 

End of the war brought a heightened tempo of 
development. Early in 1946 began the regular experi- 
mental use of coaxial cable for television between New 
York and Washington, and a few months later a micro- 
wave system for television transmission was demonstrated 
in California. 

Transmission facilities will keep pace as a great art 
advances to wide public usefulness. 

BELL TELEPHONE LABORATORIES 

EXPLORING AND INVENTING, DEVISING AND PERFECTING, FOR CONTINUED IMPROVEMENTS AND ECONOMIES IN TELEPHONE SERVICE 
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Automatic sub -assembly 
machine 

Precision cap welding 
equipment 
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a g 
Disc Cathodes manufactured by Superior Tube 

Company have been proved in service. Close con- 

trol of tolerances, materials, and cleanliness is 

rigidly maintained, with the result that the cut-off 

characteristics of your television tube are made 

more uniform. In addition, the use of this cathode 

relieves you of a very delicate assembly operation. 

Versatile production equipment has been de- 

signed to make the ceramic insulator, the emitting 

cap material, and the spacing dimensions meet 

your most exacting requirements. 

You are invited to contact Superior's Electronics 

Division for your Disc and other type cathodes. 

SUPERIOR TUBE COMPANY 
ELECTRONICS DIVISION 

Post Office Drawer 191 Norristown, Po. 
Telephone, Norristown 2070 

NEW PRODUCTS (continued) 

ated by the ticks on the paper strip. 
A line parallel to the sides of the 
strip would indicate a watch keep- 
ing perfect time, for instance. 

Voltage Regulator Line (30) 

SUPERIOR ELECTRIC CO., 1077 
Church St., Bristol, Conn. The en- 
tire line of electromechanical au- 
tomatic voltage regulators has been 
redesigned to incorporate new elec- 
tronic and other developments. The 

equipment illustrated shows the re- 
movable control unit. Voltage -sen- 
sitive elements and relays can be 
plugged in or quickly removed for 
replacement. 

Flow Meter (31) 

HASTINGS Instrument Co., Inc., Box 
1275, Hampton, Va. An ultrasensi- 
tive air velocity meter will accu- 
rately measure as low as five feet a 
minute. The air meter is applicable 
to measurement of wind velocities 
or measurement of flow in air and 
gas lines. Operation is based on a 
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matronTpro.kup!s t It'he new 

Garrard magnetic moving iron pickup. Even a quick 

glance assures you there's something revolutionary 

here. The facts are: Garrard's Magtronic Pickup 

provides reproduction from 50 to 12,000 cps with- 

out intermodulation or distortion. It hits an amazing 

new low in needle pressure -/ of an ounce! You 

can guarantee permanent flexibility of the repro- 

ducer point. And the output is sufficient to fully 

load the average amplifier without the use of trans- 

formers or extra amplifier stages. 

This is just another exclusive feature that sets Gar- 

rard so many rungs -of -the -ladder above other record 

changers. Beyond that, consider the fact that manu- 
facturers of the finest phono -combinations are fea- 
turing Garrard as an additional mark of quality 
Among them are: FISHER FREED-EISEMANN 

LONDON GRAMOPHONE PILOT RADIO SCOTT. 

MAGTRONIC PICKUP FEATURES: 
high-fidelity reproduction, flat to 
12,000 cps. 
natural sapphire reproducer point 
output .4 volt at 1,000 cycles 
needle pressure j oz. 
permanent flexibility; no rubber 
in armature damping system 
permanent reproducer point 
plug-in connection to pick-up 

Let us send you a sample changer. Garrard 
Sales Corp., Dept. A, 315 Broadway, New York 7. 

¡bey ask for it by name 

GARRARD 
ELECTRONICS - May, 1947 

WORLD'S FINEST AUTOMATIC RECORD CHANGER 
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Showing 
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or production today 

The Brush Development Co.eláä v 14, 

AVE. 

Canadian Representatives: A. C. Wickman, (Canada) Ltd., 
P.O. Box 9, Station N, Toronto 14 

NEW PRODUCTS (continued) 

combination of the hot-wire and 
thermopile principles. This arrange- 
ment increases the accuracy of the 
instrument by minimizing errors 
due to air temperature variations. 
The pickup element is a noble - 
metal thermopile in the air stream. 
Alternate junctions are arranged 
to have greater cooling than the 
adjacent junctions which are heated 
by alternating current. The tem- 
perature rise of the warmer junc- 
tions is measured by the d -c ther- 
moelectric voltage generated. This 
instrument operates from 110 volts 
a -c. The standard range of the in- 
strument is from 0 to 2,000 feet 
per minute. Fifty feet per minute 
is approximately 20 percent of full 
scale. 

Visual Alignment Signal 
Generator (32) 

HARVEY RADIO LABS., Inc., 439A 
Concord Ave., Cambridge 38, Mass. 
The Model 204TS signal generator 
is used for circuit testing with an 
oscilloscope in the range 20 to 500 
kc. A linear sweep deviation ad- 

justable from 0 to 70 kc peak to 
peak is incorporated in the instru- 
ment. 

Isolation -Bridging 
Amplifier (33) 

THE LANGEVIN CO., Inc., 37 West 
65th St., New York 23, N. Y. The 
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From 600 to over 30,000 Volts 

Modern functionally designed capacitors.-iletal ferrules are soldered to silver bands fused to each end of heavy -walled glass tubes. Titis vacuum tight assembly is fungus -proof and pusses Signal Cors, Air Corps and Navy thermal cycle and immersion tests. 

Announcing an illustrated technical booklet on uses of 
PiASTICON* GLADSSIJIIKES 

Contains the following subjects:- 
CHART OF RF RATINGS 
Glassmike characteristics and design data 
Comparison of Glassmike and Mica Capacitors 
Uses of Glassmikes for improved RF and Audio 
Use in Audio and RF coupling 
Glassmike in television power supplies 
Video coupling 
Vibrator buffer applications 
Geiger Counter Capacitors 
Instrument capacitors 
And many other applications 
* PLASTICONS: Plastic -Film Dielectric Capacitors 

Order from your jobber: if he cannot supply you, order direct 

Condenser Products Company 
1375 NORTH BRANCH STREET CHICAGO 22, ILLINOIS 

bypassing 

Due to the unprecedented de- 
mand we regret it is essential 
that a nominal charge of ten 
cents for handling and mail- 
ing be included when writing 
for the above free booklet. 
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The No. 10035 
Illuminated Panel Dial 

A truly "Designed for Application" control. 
Compact mechanical design, sturdy con- 
struction, easy to mount. Totally enclosed 
mechanism eliminates back of panel inter- 
ference. Provisions for mounting and mark- 
ing auxiliary controls, such as switches, 
potentiometers, etc. Finish, flat black art 
metal. Size 81/4 x 61/2. Ratio 12 to 1. Hinged 
escutcheon permits direct calibration without 
necessity for removal of scale, thereby main- 
taining accurate calibration. Two 4 and 5 

line scales furnished with each i ial. 

JAMES MILLEN 
MFG. CO., INC. 

MAIN OFFICE AND FACTORY 

MALDEN 
MASSACHUSETTS 

ZM 

NEW PRODUCTS (continued) 

type 118-A amplifier is a small, 
plug-in bridging and isolation unit 
for 600 ohm lines. It operates with 
zero gain and provides better than 
70 db isolation between line and 
bus. Equipped with a special Can- 
non plug, the unit is designed to fit 
into a rack -mounted frame for 12 

such amplifiers. Amplitude is with- 
in plus or minus 1 db from 50 to 
15,000 cycles. A catalog sheet is 
available. 

Motor Control (34) 

FEDERAL Electric Products Co., 50 
Paris St., Newark 5, N. J. Two 
models of a new electronic motor 
control for operating d -c motors 

from a -c power have been an- 
nounced. One model is a general 
purpose, reversing type applied to 
a 2 hp, 230 volt d -c motor, and the 
second is a special control for an 
abrasive surface grinder. For any 
speed setting, performance is prac- 
tically equal to that of a synchro- 
nous motor even with a suddenly 
applied load. 

VHF Beam Pentode (35) 

HYTRON RADIO and Electronics 
Corp., 76 LaFayette St., Salem, 
Mass. The type 5516 instant-heat- 

Ilete PALNUT 

SHIELD CAN 
FASTENER 

Lower Assembly Cost 

Strong Positive Grip 

No tolerance problems 

Live spring a r c 

holds can tight 
against chassis 

Will not pull out 
until deliberately 
released 

A quick snap of the Palnut 

Shield Can Fastener into the 

chassis provides a secure job- 
faster, cheaper than other fast- 

ening methods. Good ground 

contact is maintained. May be 

used on any chassis thickness. 

SAMPLES and data on Pal - 

nut Shield Can Fasteners sent 

upon request on your company 

letterhead. 
Pat. Pending 



TUNG SOL 

6x4 MINIATURE 

POWER RECTIFIER 

"Those TUNG-SOL people have come 
out with another new one ... their 6X4 
power rectifier in miniature. It is elec- 
trically equivalent to the big 6X5GT 
but has all the many advantages of a 
miniature. While this 6X4 was planned 
for mobile service, it is so good that 
you can use it for a lot of other 
applications. 
"You expect a rectifier to do its job 
under a wide range of operating con- 
ditions. The TUNG-SOL 6X4 certain- 
ly does. In full -wave condenser input 
service at full load, it operates at 72% 
efficiency. That can't be matched 
by other types of rectifiers that 
do not offer the advantages 
of the 6X4. 

-freDii/Jem.»iows_dlid /ititti4tec 

It provides 335 volts output at 70 
milliamperes with 325 volts AC applied 
to each plate. Where regulation is a 
factor, use of the choke input circuit 
results in about 10% variation in out- 
put voltage over a 10 to 1 range of out- 
put current. 
"How is it under extreme temperature 
variations? The 6X4 is always ready 
to 'start' in the coldest weather. Its 
use is seldom restricted by high 
ambient temperatures. 

Conduction cooling through the tube 
socket will usually be enough even 
in compact 'boxed -in' equipment. The 
6X4 respects Ohms law in the desert 
or in the Arctic. Its ruggedness is 

proof against both continual vibration 
and wide variations in heater supply 
voltages. With a tremendous reserve 
in emission, it makes little difference 
if its source of AC power is a vibrator 
or the Grand Coulee dam. 

"Too bad, Joe, you dubbed your shot. 
I just wanted to tell you that you 
should look into miniatures for that 
new stuff you are getting out.TUNG- 
SOL Engineers will be glad to tell you 

which miniature to use and advise 
you as to circuits. You know they 
are not in the radio set business 
so you can talk to them freely. 
Why don't you write 'em?" 

TUNG-SOL 
4 -d' 

ELECTRON TUBES 

T U N G -SOL LAMP WORKS INC., NEWARK 4, NEW JERSEY 
Sales Of fices: Atlanta Chicago Dallas Denver Detroit Los Angeles New York 

Also Manufacturers of Miniature Incandescent Lamps, All -Glass Sealed Beam Headlight Lamps and Current Intermittors 
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II 
here are microphones, amplifiers, 
a control console, a clock ... every- 

one knows what's in a studio!" 

But the custom built department at the 
Langevin Company answers this question 
a little differently. Instead of visualizing 
a studio as a collection of conventional, 
packaged broadcast equipment, we like 
to think of it in terms of audio facilities 
sufficiently flexible to handle the produc- 
tion of the toughest show-including 
those requiring unusual dramatic effects 
to satisfy the client. 

Every studio has its own operating 
problems, and every chief engineer his 
original ideas. This broadcast station 
individuality is our business! It's our busi- 
ness to custom build for you the studio 
facilities you need and want, providing 
for reverberation chambers, sound effects, 
and all the other "specials" that make 
for station flexibility. 

With Langevin Quality amplifiers in 
stock, our custom built department is 

ready to engineer and fabricate, for 
earliest delivery, your answer to 

"What's in a Studio?" 

The Langevin Company 
INCORPORATED 

NEW PRODUCTS (continued) 

ing beam pentode is particularly 
adaptable to mobile equipment. It 
has 18 watts output at 165 mc. 
Complete details are given in a 
5 -page bulletin E-126. 

Loop Radio Compass 
Trainer (36) 

MOTO RADIO CO., 5732 Baum Blvd., 
Pittsburgh 6, Pa. Details of the 
device illustrated have just been re- 
leased by the Army. It demon- 
strates visually and aurally how 
positions of a radio station and an 

airplane in relation to the North 
magnetic pole and the setting of 
the radio loop antenna combine to 
indicate a bearing from airplane to 
station. All of the elements are 
movable in order to set up different 
problems. 

Visual Alignment 
Oscilloscope (37) 

HARVEY RADIO Laboratories, Inc., 
439A Concord Ave., Cambridge 38, 
Mass. The Model 188TS visual 
alignment oscilloscope has been de- 
signed for use with the 204TS and 
205TS signal generators. Although 

I I 

¡SIL*ER Use 
I I 

f GRAIl#iALLOY 
L , , , 

in BRUSHES 
for high current density mini- 
mum wear low contact drop 
low electrical noise self -lubri- 
cation 

in CONTACTS 
for low resistance non -welding 
character 
GRAPHALLOY works where others won't! 
Specify GRAPHALLOY with confidence. 

*A special silver -impregnated graphite 

GRAPHITE METALLIZING 

CORPORATION 
1055 NEPPERHAN AVENUE, YONKERS 3, NEW YORK 

SOUND REINFORCEMENT AND REPRODUCTION ENGINEERING 

NEW YORK 37 W. 65 St, 23 SAN FRANCISCO 1050 Howard St., 3 

lOS ANGELES 1000 N Seward St, 38 



INDUSTRIAL HIGH VACUUM COATING UNIT NO. 3103 

This High Vacuum Coating Unit is designed for low-cost production of evapo- 

rated films on glass and plastics. 

The capacity of the stainless steel tank- 48" diameter, 48" long- makes possible 

processing of large batches and large pieces on a production basis. 

The pumping system has ample speed to handle the outgassing of plastics and 

consistently maintains rapid coating cycles. 

For further details, write VACUUM ENGINEERING DIVISION, National 

Research Corporation, Boston 15, Massachusetts. 

t-L7rJ HIGH VACUUM FOR INDUSTRY 

CORPORATION NATIONALEEARCH 
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3 tough fastening 
problems solved... 

by one RIVN UT! 
Designers needed a rivet that 1) could be installed 
from one side only, 2) would serve as a nutplate for 
a knob attachment and 3) could be installed after 
enameling. A Rivnut proved the perfect answer. 

After a small hole was drilled in the enameled sheet 
metal (a kitchen cabinet door), flat -head Rivnut 
was inserted and upset with an easy -to -operate header 
tool. The knob of the catch © was then threaded 
into the clean, still -intact threads of the Rivnut. 

This simple solution saved many man-hours on this 
job. if you have a fastening problem, why not put it 
up to B. F. Goodrich Rivnut engineers? 

HOW AND WHERE TO USE RIVNUTS 

The new, 40 -page edition of the "Rivnut 
Data book" describes typical Rivnut 
installations, step-by-step. It lists success- 
ful applications, types, sizes, grip ranges 
and gives valuable test data. For your free 
copy, write to 

B.F. Goodrich DEPT.E -57, AKRON, OHIO 

Three Bridge Circuits 
IN ONE INSTRUMENT 

OWEN - HAY - MAXWELL 

IIII"'i 1 IIIíY 

I 

INCREMENTAL 

INDUCTANCE 

BRIDGE 
Model 220 

RANGE....1 MilliHenry-2000 Henrys 

TEST VOLTAGE ....01-300V R.M.S. 

SUPERIMPOSED D 0-1000 M.A. 

Q .06-300 
The Model 220 Incremental Inductance Bridge was developed by the Indus- trial Transformer Corp. to F.atisfy all requirements of a truly Universal Induct- ance Bridge. Permits rapid and accurate testing of self-inductance, leakage inductance and incremental inductance regardless of Q. An over-all accuracy of better than 1% can be obtained by the judicious selection of the proper ratio of the branch arms. Available in metal or solid walnut cases. 

Complete data booklet available upon request. 

INDUSTRIAL TRANSFORMER CORP. 
2540 Belmont Ave. ELECTRONICS DIVISION New York 58, N. Y. 

QUALITY -TESTED PRODUCTS FOR THE ELECTRONIC INDUSTRY 

NEW PRODUCTS (continued) 

usual focus, intensity and centering 
controls are provided as well as 
vertical and horizontal amplifiers, 
no internal sweep is necessary since 
that is included in the signal gen- 
erator with which the equipment is 
used. 

P -A Amplifier (38) 

CLARK RADIO EQUIPMENT Corp., 
4636 Ravenswood Ave., Chicago 40, 
Ill. The Model PA -10a 10 -watt pub- 
lic address amplifier has a virtu- 
ally flat response from 50 to 10,000 

cycles and less than 3 percent har- 
monic distortion at maximum 
power. Hum is 60 db down. Two 
half-megohm inputs are provided. 
Output is tapped for 4, 8, 16, and 
500 ohms impedance. Further in- 
formation is given in Bulletin 134. 

Television Waveform 
Oscillograph (39) 

ALLEN B. DUMONT Laboratories, 
Inc., 2 Main Ave., Passaic, N. J. 
The Type 280 oscillograph is made 
up of four units, each on a stand- 
ard panel and chassis for relay - 
rack mounting. It has been de- 
signed for accurately determining 
duration and shape of various 
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TUBING 

SILVER 

FLAT STOCK 

GENERAL PLATE 
Laminated Metals 

Give You Silver ONLY Where You Need It 

A thin layer of silver, or other precious metal, permanently bonded to a 
heavier, inexpensive base metal ... that's General Plate Laminated Metals. 
It means that you get all the advantages of precious metals yet costs are 
much less ... especially important today with the high cost of silver. 

General Plate Laminated Metals are available in sheet, tube and wire in 
a wide range of shapes and sizes. There's flat stock, precious metal cov- 
ered one side or both sides - edgelay or inlay. Tubing, precious metal 
lined, covered or both. Wire - round, oval, square or any odd shape. 

General Plate Laminated Metals give you such advantages as high cor- 
rosion resistance, better electrical conductivity, better spring properties, 
ease of fabrication, more strength and best of all at low cost. 

No matter what you manufacture or plan to build, General Plate Lam- 
inated Metals will fit into your design picture. Engineers are available 
for consultation and will help you on your particular problems. 

GENERAL PLATE DIVISION 
of Metals and Controls Corporation 

50 Church St., New York, N. Y.; 205 W. Wacker Drive, Chicago, III.; 2635 Page Drive, 
Altadena, California; Grant Bldg., Pittsburgh, Pa. 

ATTLEBORO, MASSACHUSETTS 
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NEW! MODEL 1010 ROTOBRIDGE 
"74 vFutofftaue Teeed 

This new ROTOBRIDGE is designed 
for radio and electronic manufac- 
turers who require quick -shift inspec- 
tion equipment on the production 
lines to test relatively short runs of 
varied products. It is capable of 
testing up to 120 circuits for wiring 
errors, continuity, and proper resist- 
ance values by bridge -type measure- 
ments. Indicates and isolates defec- 
tive circuits by number. Acceptance 
or rejection is automatic on a "go" or 
"no go" basis against established 
inspection standards. 

FEATURES THAT CUT INSPECTION COSTS 
It's Fast. Makes accurate tests with pre-set tolerances at the rate of one circuit per second. 
It's Simple. There is no human equation in its operation. Can be used with complete success by relatively unskilled personnel. 
It's Flexible. Change -over time from one inspection job to another can be effected in a matter of minutes. 
It's Effective. Speeds up production and saves costs by positive indication of errors. Saves "grief" as well as dollars by keeping marginal products out of 
users' hands. 

Now ready for delivery in both cabinet and rack -and -panel models. 
Write for the "1010" descriptive bulletin and prices - today! 

COMMUNICATION MEASUREMENTS LABORATORY, INC. 
REctor 2-2080 Cable Address: "COMUNILAB" NEW YORK 

120 GREENWICH STREET NEW YORK 6, N. Y. 
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ONAN ELECTRIC PLANTS 

NEW PRODUCTS (continued; 

waveforms in the composite televi- 
sion signal and the character of the 
picture signal video in conjunction 
with transmitter operation accord- 
ing to FCC standards. 

Dynamic Mike (40) 
ELECTRO -VOICE, Inc., Buchanan, 
Mich. The Model 630 dynamic mi- 

crophone now provides frequency 
response that is substantially flat 
from 40 to 9,000 cps. Output level 
is 53 db below 1 volt per dyne per 
sq cm, open circuit. The new 
Acoustalloy diaphragm withstands 
high humidity, extremes of tem- 
perature, corrosive effects of salt 
air, and severe mechanical shocks. 
Complete information is given in 
Catalog No. 101. 

High -Energy Cell (41) 

NATIONAL CARBON CO., Inc., New 
N. Y. Improved chemical mixture 
used in new flashlight cells has 

doubled the capacity with no in- 
crease in size. The cell illustrated 
contains 10, 890 foot-pounds of en- 
ergy, weighs 3 1/3 ounces and de- 
livers 1i volts. 

Rotating Beam Antenna (42) 

KINGS ELECTRONICS, Inc.; 372 Clas- 
son Ave., Brooklyn 5, N. Y. The 
Roto Beam antenna covers all the 
television bands and rotates clock - 
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THESE 

SELF -LOCKERS 

are as alike as two peas in a pod 

This extremely small 
"Unbrako" Socket Set 
Screw is a full -fledge 
"Unbrako" SELF - 
LOCKER - knurled cup 
point and all. 

Pat'd and 
Pats. Pond. 

E -KNURLED 
CUP POINT 

Each is a perfect replica of the other, from the internal 
wrenching feature that facilitates compact designs to 
the knurled cup point that makes these "Unbrako" 
Socket Set Screws SELF -LOCKERS, whose knurled 
points dig -in and stay dug-even when subjected to 
the most chattering vibration. Yet, they can be easily 
backed -out with a wrench and used OVER and OVER 

AGAIN. 
Write for your copy of the "Unbrako" Catalog of Socket 
Screw Products. 
"Unbrako" and "Hallowell" Products are sold entirely through 
Industrial Distributors. 

The "Unbrako" Socket 

Set Screw with the 

Knurled Swaged 
Threads is a SELF - 

LOCKER, too, for use 

with Flat, Oval, Cone, 

Half- and Full- Dog 

Points. Cut shows cone 

point. 

Pat'd and Pats. Pend. 

The "Unbrako" Socket Head 

Cap Screw 1s a time-saver. Its 

knurled head provides a slip - 
and fumble -proof grip, even 

though the fingers and head 

be ever so oily, therefore, it 
can be screwed -in faster and 

farther before it becomes nec- 

essary to use a wrench. 

OVER 44 YEARS IN BUSINESS 

Knurling of Socket 
Screws originated with 
''Unbrako" in 1934. 

You can't screw sock- 
et screws in or out 
without a hex socket 
wrench, so why not 
get our No. 25 or No. 
50 "Hallowell" Hol- 
low Handle Key Kit 
which contains most 
all hex bits. 

kits: Pats. Pend. 

STANDARD PRESSED STEEL CO. 
BOSTON CHICAGO DETROIT INDIANAPOLIS ST. LOUIS SAN F 

JENKINTOWN, PENNA., BOX BRANCHES: FRANCISCO 
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HARVEY 
is now delivering 

reasonable quantities of 

ALTEC LANSING 
FM MONITORING EQUIPMENT 

and 
RECORDING AMPLIFIERS 

Designed in the famous Altec Lansing Holly- 
wood laboratories for film recording. Takes 
the guess work out of FM ... the only equip- 
ment of its kind. HARVEY'S experienced staff 
can answer technical questions and advise 
on installation. 

604 DUPLEX SPEAKER 
... combining high and low 
frequency units in one horn, 
eliminating intermodulation 

effects and distortion through 
entire FM ronge, 50 to 50,000 
cycles. 

A-323 AMPLIFIER 

.. compact, 6 -tube, 18 watt linear ampli. 
fier, designed for operation with the Duplex 
speaker. 

A-420 PRE -AMPLIFIER 

. . . high gain, low noise level pre -amplifier 
for use in connection with applications where 
high quality amplification is desired. 

A-255 AMPLIFIER 
for exacting de 

mends of high quality 
audio frequency powers 
intended primarily for 
operating disc record 
ing equipmentrequiring 
full power at all fre- 
quencies up to 10,000. 
40 watts...65 db gain. 

A-127 AMPLIFIER 

. . a 15 -watt power amplifier for disc re- 
cording, and as a monitor amplifier in record- 
ing work. Rated output, 1 db from 40 to 
10,000 cycles; frequency response, 1 db from 
20 to 20,000 cycles. 

Telephone LOngacre 3-1800 

AM ID =3D PAN 
103 West 43rd St., New York 18, N. Y. 

NEW PRODUCTS (continued) 

wise or counter -clockwise in a com- 
plete 360 degree circle. It is oper- 
ated by a 24 -volt motor, which is 
controlled by a double -pole, double - 
throw switch located in the control 
box at the receiver. 

Broadcast and Beacon 
Portable (43) 

ELECTRONIC SPECIALTY CO., Los An- 
geles, Calif. The Ranger Model 118 
is a portable a -c or d -c receiver cov- 
ering the broadcast band and fre- 
quencies between 195 and 410 kc. 
Batteries can be recharged while 

the receiver is operating from a -c 
or d -c. A built-in loop gives bear- 
ings within two degrees. The com- 
plete equipment weighs 7i pounds. 

Welding Tinier (44) 

METRON Instrument Co., 432 Lin- 
coln St., Denver 9, Colo. One tube 

Now available in quantity, OLYM- 
PIC standardized transformer cases 

are specifically designed to meet all 
normal requirements where standard 
cases are used. Construction is rigid, 
with rounded corners, and tight -fitting 
covers top and bottom. OLYMPIC stand- 
ard transformer cases can be furnished 
with pierced covers, studs, brackets or 
channels. Inquiries are invited-write 
for illustrated bulletin-no obligation. 

A 

- 

"C" dimension is variable 

CORE CASE A e C 

E1- 21 1 13/4' 11/4' 2)/is" 
E1-625 2 13/4' 11/4' 2'/iá' 
EI -75 3 21/4' 21/4' 2"/i," 
EI -11 4 21/4' 2'/i' 3'h7" 
E1-12 5 -3" 21/4' 3"h2" 
E1 -3A 6 31/4" 3" 3"h1" 
E1-112 7 31/4" 31/4' 4'h1" 
E1125 8 31/4' 31/2' 4'sh2" 
E1-137 9 31/4' 31/4' 4"h2" 
E1-13 10 41/4' 41/4' 5" hs" 
EI -151 11 5" 41/4" S'Yn" 
E1-36 12 51/4' 41/4' 6"/22" 

CRAFTSMANSHIP IN METAL PARTS 

OLYMPIC 
TOOL & MFG. CO., INC. 

39 CHAMBERS ST. NEW YORK 7, N. Y. 
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WILCO CONTACTS 
WILCO PRODUCTS INCLUDE: 

CONTACTS 
Silver - Platinum - Tungsten - Alloys 

Sintered Powder Metal 

THERMOSTATIC BIMETAL 
All temperature ranges, deflection 

rates and electrical resistivities. 

SILVER CLAD STEEL 

JACKETED WIRE 
Silver on Steel, Copper, Invar or 

other combinations requested. 

ROLLED GOLD PLATE AND WIRE 

NI -SPAN C* 
New Constant Modulus Alloy 

SPECIAL MATERIALS 

*óeó. Trade Mark, The International Nickel Co.. Inr. 

11e, lee,. flepoiver íio,ving 
In applications where life itself may be involved, as well as in 

every -day industrial applications, WILCO CONTACTS assure a 

steady, uninterrupted flow of power. WILCO CONTACTS 

function dependably in every range of frequency operations 

by bringing to each operation requisite ductility, hardness, 

density, freedom from sticking, low metal transfer, high 

conductivity and arc -resistance. 

You, too, can depend on WILCO CONTACTS to keep the 

power flowing in your products through the matchless qualities 

provided by exclusive WILCO processes. WILCO engineers 

will gladly help you select from a great variety of available 
WILCO contact materials the particular contacts suited to your 

needs-or develop new alloys for special purposes. 

THE H. A. WILSON COMPANY 
105 Chestnut Street, Newark 5, N. J. Branch Offices: Chicago, Detroit, Los Angeles, Providence 

SPECIALISTS FOR 30 YEARS IN THE MANUFACTURE OF THERMOMETALS ELECTRICAL CONTACTS PRECIOUS METAL BIMETALLIC PRODUCTS 
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Western Electric 
AMPLIFIERS 

for every broadcast need 
All 13 of the amplifiers listed below were designed by Bell 
Telephone Laboratories. All 13 are dependable performers - 
outstanding in efficiency and quality. For full information, 
write Graybar Electric Co., 420 Lexington Ave., New York 
17, N. Y. or .. . 

ASK YOUR LOCAL G rá biR 
A BRODCAST REPRESENTATIVE 

Line Amplifiers 

Pre -mixing Amplifiers 

Monitor Amplifier 
Monitor and Audition 

Monitor and Talkback 
Main Amplifiers 

Program Operated Level 
Governing Amplifier 1126C 

106A 
121A 
133A 
120C 
129A 
131A 
124A 
124E 
124G 
124F 
130B 
132A 

On special mill ship. 
ments we can give 
prompt delivery. Also 
complete fabrication 
service backed by over 
20 years of experi- 
ence. 

NEW PRODUCTS (continued) 

and two relays are employed to ob- 
tain timing intervals from 1/60 
second up to several minutes in one 
of several continuously variable 
ranges. Adjustments by steps or 
fixed intervals are also available. 
Accuracy is high and is substan- 
tially unaffected by wide variations 
in line voltage or temperature. 

High Frequency 
Voltmeter (45) 

ALFRED W. BARBER LABS., 34-14 
Francis Lewis Blvd., Flushing, 
N. Y. The Model 32 electronic volt- 
meter has a radio -frequency probe 

with an input capacitance of 0.75 
micromicrofarad, making possible 
measurements up to 500 megacy- 
cles. It measures 0.3 to 300 volts 
r -f in five ranges. The instrument 
operates from 115 volts and weighs 
8 pounds. 

Multitester (46) 

RADIO CITY PRODUCTS Co., Inc., 127 
West 26th St., New York 1, N. Y. 
The model 449A meter has a d -c 
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SIMPLE 

COMPACT 

RELIABLE 

NEW G -E SELENIUM RECTIFIER 

FOR USE IN A -C/D -C TYPE RECEIVERS 

This new selenium rectifier, less than one inch long and 
only one inch square, offers builders of portable radios 
a new way to cut manufacturing costs and to build a 

better product. 
Here are some of the advantages you gain when you 

incorporate it in your designs : 

SAVES SPACE - Can be mounted in places where a recti- 

fier tube and socket won't fit. Radio cabinets can be made 

smaller when this new selenium rectifier is used. 

CUTS INSTALLATION COST- No socket or filament cir- 

cuit is necessary. Only two soldering operations and a mini- 

mum of mounting hardware are required. 

AMPLE CURRENT CAPACITY - Designed to withstand 

safely the inverse peak voltages obtained when rectifying 

(half -wave) 110-125 volts, rms, and feeding into a capacitor 

as required in various radio circuits. 

RATINGS BASED ON END USE - In designing the G -E 

rectifiers, consideration was given to the temperatures usually 

encountered within the cabinet of a small radio receiver. Rat- 

ings are based on ambient temperatures of 50C to 60C, which 

experience indicates to be the usual operating conditions. 

GENERAL 

G -E selenium rectifiers are given a coating of moisture -resist- 

ant varnish as a protection against humidity and dampness. 

The construction of G -E rectifiers provides constant and 

uniform spring contact pressure on the cells, regardless of 

temperature variations. 

For information that will help you make efficient use of 
G -E selenium rectifiers in your designs, write Section 
A61-531, Appliance and Merchandise Department, Gen- 
eral Electric Company, Bridgeport 2, Connecticut. 

G.E. SELENIUM RECTIFIER 

117 V 
AC SUPPLY 

I 

TO 

+' 
CONVENTIONAL 

DIVIDER AND 
FILTER 

71. 

30 TO 50 
MF 

Typical Typical diagram for radio receivers using the new G -E 

selenium rectifier. A ballast resistor "R" is usually pro- 
vided to limit the output voltage of the rectifier to that 
required by the particular circuit. The value of "R" is 

usually between 25 and 50 ohms, but may be modified 
to meet any particular circuit requirements. 

ELECTRIC 
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Unmounted Cells 
The shapes of Lux - 

iron photocells vary 
from circles to squares, 
with every in-between 
shape desired. Their 
sizes range from very 
small to the largest 
required. 

In addition to the un- 
mounted cells shown 
here, Bradley also of- 
fers cells in a variety 
of standard mountings, 
including plug-in and 
pigtail types. 

For direct conver- 
sion of light into elec- 
tric energy, specify 
Bradley's photocells. 
They are rugged, 
lightweight and true - 
to -rating. 

Illustrated literature, 
available on request, 
shows more models of 
Bradley photocells, plus 
a line of copper oxide 
and selenium rectifiers. 
Write for "The Bradley 
Line." 

BRADLEY 
LABORATORIES, INC. 

82 Meadow St. New Haven 10, Conn. 

NEW PRODUCTS (continued) 

sensitivity of 5,000 ohms per volt. 
The Germanium crystal rectifier 
permits a -c measurements from 30 
cps to 50 kc. Batteries are self- 
contained. The price is $24.50. 

Literature 
(47) 
Electronic Tube Guide. Westing- 
house Electric Corp., Bloomfield, 
N. J. Catalog 86-020 has been re- 
vised effective Mar. 1. In it are 
described rectifying, amplifying, 
generating, controlling and photo - 
tubes indexed according to these 
functions. 

(48) 
Iron Powders. General Aniline 
and Film Corp., Special Products 
Div., 270 Park Ave., New York 17, 
N. Y. A 31 -page booklet describes 
the characteristics of carbonyl iron 
powders, gives formulas, a bibliog- 
raphy of papers and a glossary. 

(49) 
Instrument Catalog. Industrial In- 
struments, Inc., 17 Pollock Ave., 
Jersey City, N. J. Catalog 10 con- 
tains 15 illustrated pages that de- 
scribe the complete line of indus- 
trial testing equipment, including 
bridges, conductivity apparatus, ca- 
pacitance and resistance decades. 

(50) 
Radioactive Counters. Radiation 
Counter Labs., 1451 East 57th St., 
Chicago 37, Ill. Data sheet No. 3 is 
a 6 -page folder describing a line of 
Geiger, mica -window, beta and 
gamma counters. A glossary of 
terminology is included. 

(51) 
Lock Washers. Shakeproof, Inc., 
2501 North Keeler Ave., Chicago 
39, Ill. A slick -paper brochure pic- 
tures many applications of lock 
washers and parts engineered to 
gain their advantage without in- 
creasing assembly costs. 

(52) 
Technical Reprints. North Ameri- 
con Philips Co., Inc., 100 East 42nd 
St., New York 17, N. Y., is offering 
leaflets containing reprints from 

SHEET 

FOIL 

RIBBON 

WIRE 

TUBING 

WRITE for list of products 

SIGMUND COHN s CO, 
44 C30í D. ST. - NFWW/ YORK 
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WITH 21/2% MAXIMUM 
WAVEFORM DISTORTION 

y y ,,< ii eg /.f/9" 

CC 

2 

0 

95 
O 

FULL LOAD 

NO LOAD 

STABILINE 
Tetaafteileetemd Eeeeptogic 

Voltage Regulator 
At no load ... full load (11(VA) ... or any in- 

termediate load, the new STABILINE Type 

IE Voltage Regulator maintains a constant 

output voltage to within ± .1 volt of nominal 

with negligible waveform distortion. Ex- 

amine the graph. Although the line voltage 

may fluctuate from 95 to 135 volts, the wave- 

form distortion never exceeds 212 per cent. 

Write Superior Electric 885 Laurel Street For Information and Literature 

100 105 110 115 120 

INPUT VOLTAGE 

125 130 135 

If your 
output voltage from a fluctuating line, you 

will want to investigate this new Superior 
STABILINE Voltage Regulator. Write for 

more graphic information illustrating per- 

formance at various frequencies, power 
factor loads, input voltages and other oper- 

ating conditions. 

problem 

THE SUPERIOR ELECTRIC 

BRISTOL, CONNECTICU 

POWERSTAT VARIABLE TRANSFORMERS 
VOLTBOX A -C POWER SUPPLY STABILINE VOLTAGE REGULATORS 

is maintaining a constant 
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THE GENERAL ELECTRIC 
VARIABLE RELUCTANCE PICKUP 

RECORD enthusiasts are critical cus- 
tomers-whether they be devotees of 

Bach or boogie-woogie. Better and better 
reproduction of their favorite recordings 
is an insistent demand that must be met. 

The General Electric Variable Reluc- 
tance Pickup can help you to meet that 
demand. It will appeal immediately to the 
technical mind due to its simplicity and 
direct resolution of difficulties often asso- 
ciated with phonograph pickups. 

Check this list of major features: 
Low Needle Talk 
Negligible needle scratch 
Low Distortion 
Permanent sapphire stylus 
Minimum record wear 
Frequency response 

30-10000 cycles 
Not affected by adverse 
climatic conditions 

For complete information write to: General Electric Company, Electronics Qepartment, Syracuse 1, N.Y. 

GENERAL ELECTRIC 
lee -PI 

1 VOR ATORIES, 
INC.e 

High r. f. current carrying capacity 
50 amps. max. intermittent load; 30 

amps. steady load. Low loss factor. 
Sturdy mechanical design ... 

Mycalex insulation. 
Furnished in any 

number of 
decks. 

Write for Bulletin No. 472 

Manufacturers of Precision Electrical Resistance Instruments 

337 CENTRAL AVE. JERSEY CITY, N. J. 

NEW PRODUCTS (continued) 

articles that have appeared in trade 
magazines. The subjects include 
X-ray diffraction, cathode-ray tube 
life tests, quality control, and tech- 
nical publicity for engineers. 

(53) 
Power and Transmitting Tubes. 
Electronic Enterprises, Inc., 65 
Seventh Ave., Newark, N. J. Recti- 
fiers, vacuum capacitors, oscillator 
and amplifier tubes are all listed in 
a loose-leaf catalog that has recently 
been printed. 

(54) 

Beam Pentode. Hytron Radio and 
Electronics Corp., Salem, Mass. The 
type 2E30 is an instant -heating 
10 -watt miniature beam pentode for 
a -f and r -f service. Circuit dia- 
grams as well as tube characteris- 
tics are listed in Bulletin E-120. 

(55) 
Special Products. The Eléctrodyne 
Co., 899 Boylston St., Boston 15, 
Mass. "Electrodyne Products and 
Services" is the title of a booklet 
that lists many special electronic 
devices, many of them used in ex- 
periments in sensory psychology 
and physiology. 

(56) 

Plastic Materials Table. Shaw In- 
sulator Co., 160 Coit St., Irvington 
11, N. J. General properties and 
uses for molded plastics materials 
are given compactly on two sides of 
a single sheet. All of the common 
materials are included together 
with typical applications. 

(57) 

Grinding Mill Controls. Mosher 
E izonic Controls, 130 West 42nd 
St., New York 18, N. Y. Keeping a 
grinder motor operating within 5 
percent of rated capacity at all 
times is easy with the electronic 
feed regulators described in a 
brochure now offered. 

(58) 

Plug -In Amplifiers. The Langevin 
Co., Inc., 37 West 65th St., New 
York 23, N. Y. A new 4 -page, 
2 -color catalog folder gives the de- 
tails of booster and monitor ampli- 
fiers that can be plugged into a 
rack mounted assembly. The equip - 
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FERRANTI DIVISIONS OFFER 

LOW COST PRODUCTS 

FERRANTI HIGH QUALITY 

TRANSFORMERS 
AUDIO AND POWER TRANSFORMERS 

CHOKES FILTERS COILS ETC. ETC. 

STOCK UNITS 

HERMETICALLY SEALED - CUSTOM BUILT 

LARGE OR SMALL QUANTITIES 

FERRANTI HIGH QUALITY 

WIRING & ASSEMBLIES 
ELECTRONIC AND MECHANICAL ASSEMBLIES 

SUB -ASSEMBLIES COMPONENT PARTS 

FERRANTI NOW OFFERS 

THE BENEFITS OF WAR -GAINED EXPERIENCE 

ON ALL TYPES OF 

ASSEMBLY JOBS - LARGE OR SMALL 

FERRANTI HIGH QUALITY 

SHEET METAL & BAKELITE 

FABRICATION 
FROM SHEETS, RODS AND TUBES -PANELS 

CASES, TERMINAL BOARDS, RACKS, CHASSIS, ETC. 

CUT - PUNCHED - DRILLED - ENGRAVED 

FINISHED TO SUIT YOUR NEEDS 

QUALITY- AT LOW COST . . PROMPT DELIVERY 

FERRANTI ELECTRIC, INC. RCA BUILDING 
NEW YORK 20, NEW YORK 

SEND US YOUR SPECIFICATIONS FOR IMMEDIATE ATTENTION 

ELECTRONICS - May, 1947 
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HAILQWELL 

with interchangeable 
SOCKETS 

The pocket -sized 
Hallowell "Socket 
Wrench" Kits con- 
tain interchangeable 
6 and 12 pt. hex 

sockets to fit most 
all hex nuts and bolts 
from #4 to 1/2" in 

their hollow handles. 
And they have a 

locking swivel bit - 
chuck for increased 
leverage. 

These Kits are an 

unusual combination 
of high - grade alloy 
steel and plastic; 
the hollow plastic 
handles are light- 
weight, shock -proof, 
warm to touch; the 
steel tools accurate 
and clean cut. These 

compact, rugged 
plastic - steel Kits 
come in 2 sizes: 

#75, small; #100, 
large. 

Available at Sup- 
pliers throughout the 
country, or write us 

direct. 

An ideal gift 
or prize. 

KITS: Pats. Pend. 

OVER 43 YEARS IN BUSINESS 

STANDARD PRESSED STEEL CO. 
JENKINTOWN, PA. BOX,.EIMI 

BOSTON CHICAGO DETROIT INDIANAPOLIS ST. LOLiIS SAN FRANCISCO 

NEW PRODUCTS (continued) 

ment has been standardized so that 
only two types of tubes are used in 
two types of amplifiers for all gen- 
eral audio purposes. 

(59) 
Insulating Materials. Mitchell - 
Rand Insulation Co., 51 Murray 
St., New York 7, N. Y. The electri- 
cal insulating material guide book 
recently issued includes everything 
from sleevings to fish paper as well 
as the latest price list. 

(60) 
Rotary Actuator. Radio Condenser 
Co., Camden, N. J. The Rotenoid 
device, described in a 4 -page bro- 
chure, maintains an almost constant 
torque over 180 degrees rotation. 

(61) 
Selenium Rectifiers. Federal Tele- 
phone and Radio Corp., 100 Kings - 
land Road, Clifton, N. J. has just 
issued a new catalog of standard 
selenium rectifier equipments. In- 
formation on rectifier stacks is not 
given but may be obtained in a 
separate catalog. 

(62) 
Voltage Regulators. Sorensen & 
Co., Inc., 375 Fairfield Ave., Stam- 
ford, Conn., have just turned out a 
16 -page catalog describing the prin- 
ciples of operation and technical 
specifications of electronically -con- 
trolled regulators and Nobatrons. 

(63) 
Automatic Engine Control. Syn- 
chro-Start Products, Inc., 1046 West 
Fullerton Ave., Chicago 14, Ill. 
F -m stations in remote locations 
often rely upon an auxiliary power 
plant for power and tower lights in 
the event of failure of exposed 
power lines. The almost human 
action of the apparatus described 
in a bulletin can be applied to any 
auxiliary power or pumping instal- 
lation. 

(64) 
New Parts Catalog. National Co., 
Inc., Malden, Mass. Catalog 700 
lists the line of parts, complete os- 
cilloscopes and receives available 

097dede 
904seet 

Seletro 
VLfl1-11ll 

Miniature Selenium Rectifiers 

Built On Aluminum 

11 

Replaces the Rectifier Tube in AC -DC port- 
ables, table radios, consoles, amplifiers, relays 
and other low -power electronic devices. 

5 P1 
Standard 150 mil 

5 -plate stack 
Only 13/ 6" x 
13/16"x 7/8 " 

.1(----- 

5 M1 
Standard 100 mil 

5 -plate stack 
Only 1"x1"x %s" 

edeed7dede9e4eceeed 
STARTS INSTANTLY 

RUNS COOL 

WILL NOT BREAK 

INCREASES RECEIVER SENSITIVITY 

TAKES MOMENTARY HEAVY OVERLOADS 

BOOSTS PERFORMANCE 

EASILY INSTALLED 

EACH UNIT FACTORY TESTED 

HIGH EFFICIENCY ASSURES COMPACTNESS 

NORMALLY LASTS LIFETIME OF SET 

Seletron miniature selenium rectifiers com- 
bine high efficiency, reliability and long life 
with small size and simplicity of installation. 
One stud, two quick soldered connections 
and it's in! Usually costs less than the tube 
and socket it replaces. Write today for details. 

Address Dept. S30 

SELETRON DIVISION 

RADIO RECEPTOR CO.. 
Sm,, 1971 rn Roda and EI.<bonw, 

251 West 19th 5,. New York II, N. Y. 
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,/ü,r-, 

44,''' 

VOLTS 
13.. 

wt_5+c?h. 

Available in popular sizes and ranges for switch- 

board and panel requirements; including DC, 

AC (power frequencies and radio frequencies) 

rectifier types, and DB meters. Ask your local 

WESTON representative for full details, or write 

...Weston Electrical Instrument Corporation, 6l8 

Frelinghuysen Avenue, Newark 5, New Jersey. 
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YES -IT'S TRUE! 
4G9í 1l/ INDICATOR LIGHTS 

. ARE NOW A JOHNSON PRODUCT 

NO CHANGE-IN PRODUCT. The same 
exclusive features such as. rigid non - 
short terminals, bakelite washers and 
others, standard in all Gothard Lights, 
will continue to insure above average 
service life and satisfaction. Just corn 
pare their superior workmanship. 

NO CHANGE-IN POLICY. Standard 
basic prices and standard discounts will 
be adhered to in all cases. 

NO CHANGE-IN CATALOG ITEMS. 
The current Gothard catalog is still in 
force. 

REMEMBER - send your specifications 
for recommendations and your orders 
for Gothard Quality Lights to- 

Gothard Division 

E. F. JOHNSON COMPANY 
Waseca, Minn. 

JOHNSON 

1111911. ', !¡g, i.', 
\\\.\ü\\\ 

0M 
U/¡. 

\ 

better protection and 
faster wrapping 

with CENTRAL 

ANTI -CORROSION 
INSULATING PAPER 

Central insulating papers are special 
papers ...designed and manufactured 
to exacting manufacturer's specifica- 
tions for greatest insulating value and 
easiest working. The pH of Central 
Insulating Papers is carefully con- 
trolled to reduce possibility of 
corrosion. 

For an insulating paper precisely 
controlled to meet specifications, 

call on Central. Central Paper 
Engineers are always at your 

service to help you solve 
your insulating paper 
problems. 

CENTRAL PAPER COMPANY INC. 
2442 LAKE SHORE DRIVE MUSKEGON, MICHIGAN 

NEW PRODUCTS (continued) 

for experimenters, amateurs, and 
design engineers. 

Stroboscope. Universal Micro- 
phone Co., Inglewood, Calif. Four 
circles divided for checking accu- 
rate speed of 78 and 33A rpm turn- 
tables under 25, 50, or 60 cycle light 
are printed on a single 6 -inch card- 
board disc. Send 100 direct to the 
manufacturer for this item. 

Tube Registry 
The information furnished by the RMA 
Data Bureau has been abridged and only 
the more significant dimensions are given. 

Type 5549 
Triode, forced air cooled, filament 
type. 

= 12.6 v 
= 56 amp 
= 23 
= 22.3 µµf 
= 2.6 µµf 
= 18.0 µµf 
= 8,500 AT (max) 
= 1.25 amp 

(max) 
_ -1,000v 

(max) 
= 0.25 amp 

(max) 
=4kw 

STRAIGHT 
SIDE 

Type 6C23 
Triode uhf pulse power amplifier 
and oscillator, heater type, forced 
air cooled. Maximum ratings up to 
600 mc. At 11 18 amp and E,,, -50 
v,µ is 14. 

E,=ß.0v 
1, = 26 amp 

Cn - 36.4 µµf 
C..1 =1.8µµf 
,C,' = 21.4 µµf 

5" 

TUBULATION 

FI ppCd, F¿ 

F4e0 F3 

CT 

0.978-4 N- 
o.oeóe- 

26n -'i 

As a plate modulated Class -C pulse 
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MANUFACTURING PLANT 
INCLUDING MODERN ELECTRONIC PRODUCTION EQUIPMENT 

NOW FOR SALE 

OR LEASE 

SALT LAKE CITY, UTAH 

,-.,ENKE S .AO.E.T LINE 

Come in on this unusual offer by War Assets Administration ... A mod- 
ern, completely equipped plant for the manufacture of electronic devices 
and parts ... Desirably located in thriving Salt Lake City, Utah ... The 
chance of a lifetime to expand, decentralize or establish a prosperous 
new business next door to the fast-growing markets in the West. 

This excellent plant was constructed in 1942, 
for the production of radio transmitting equip- 
ment and related electronic devices. It occupies 
a site of approximately 10 acres, and consists of 
a two-story main building (104,000 sq. ft.), 
four smaller structures and full production ma- 

chinery and equipment. 
This plant is known as Plancor 636, and 

formerly was operated by Eitel -McCullough, Inc. 

It now will be LEASED as a whole, or SOLD 

with such portion of its contained equipment 
and machinery as the purchaser may desire. 

Ideal for the manufacture of transformers, 
vacuum tubes, relays, fluorescent tubes, switch 

gear, infrared -ray tubes, etc. 

Sealed proposals, in duplicate, for purchase 

or lease of Plancor 636 will be received by the 

War Assets Administration Regional Office, 

named below, until 2:00 P.M. (M.S.T.), May 15, 
1947, at which place and time all proposals 
will be publicly opened and read. 

Credit terms for the purchase of this property 
may be arranged. Information on how to pre- 
pare and submit a proposal may be obtained 
from any War Assets Administration Regional 
Office. Reference to this facility by name of 
lessee is for identification only, and has no con- 
nection with the lessee's own facilities. War 
Assets Administration reserves the right to re- 
ject any or all proposals. 

For detailed information about Plancor 636, 
address War Assets Administration, Washington 
25, D.C., or the Regional 
Office shown below. In 
submitting proposals, 
address: 

GOVERNMENT 
OWNED 

SURPLUS PLANTS 
1122-T 

WAR ASSETS ADMINISTRATION 
OFFICE OF REAL PROPERTY DISPOSAL 

BUILDING 3, 1710 SOUTH REDWOOD ROAD SALT LAKE CITY, UTAH 

ELECTRONICS - May, 1947 
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speed production-cut costs with 
zrzerzerd«ffeP 

AUTOMATIC -FEED SOLDERING IRONS AND ACCESSORIES 

HEAVY DUTY 
EJECT-O-MATIC 
High -heat 100 and ISO -watt 
models for general heavy 
electrical, electronic and re- 
pair work. Also available in 
long - nosed "instrument" 
model. Weight only 22 oz. 

TIPS 

STANDARD 
EJECT-O-MATIC 
Popular 50 and 75 -watt mod- 
els for general radio and 
electrical work. Special long - 

nosed models available for 
soldering inside deep recep- 
tacles, hard -to -get -at relays 
and assemblies. Weights only 
18 oz. 

complete line now available 

Multi -clad tips available in eight 
different sizes and shapes. 

SPECIAL TIPS DESIGNED- 
MINIMUM IO TO ORDER. 

Send for new catalog and prices. 

MULTI -PRODUCTS TOOL CO. 

VERTI -MOUNT 
Treadle operated-leaves 
both hands free to hold 
work. Pre -heats and solders 
work with one easy foot 
movement. Takes all Eject-O- 
Matic irons. 

I23 SUSSEX AVENUE, NEWARK, N. J. 

a capacitor for every application 
onfidence in Amcon 

Capacitors ha s been 
earned on the simple 

basis of performance. 
They do the job they 
were designed to do - 
efficiently and over long 

periods. 

Look for this trademark. 
It's your guarantee 
of quality. 

Mú 
CAPACITORS 

Amcon precision engineering means un- 
failing dependability. 

WRITE FOR CATALOG 

AMERICAN CONDENSER CO. 
4410 N. Ravenswood Ave., Chicago 40, Illinois 

See this 
FLUSH FASTENING 

WITH HEX -SOCKET 
ADVANTAGES 

\` 

É ALLEN 
V% FLAT HEAD 

CAP SCREWS 
(1) Flush top surface with no gap be- 
tween screw head and surrounding metal. 

(2) Extreme rigidity of grip, because 
angle of head helps lock screw in place 
by drawing down on a conical surface. 

(3) Firmer hold on thin plates of metal, 
by more binding surface under the head 
than in fillister type or cheese -head screws. 

(4) Shallower countersink-less weak- 
ening of metal - when used for fasten- 
ing a relatively thin plate. 

(5) Positive engagement of hex key 
transmits power for tightest of set-ups 
without slipping, reaming or side play. 

(6) Maximum strength of screw itself 
assured by "pressur-forming" of special - 
analysis ALLENOY steel. Threaded to a 
high Class 3 fit. 

(7) Speed in assembly provided for by 
use of Allen hand drivers and key blades 
for power drivers. 

Stock sizes from No. 4 to 3/4" 

diameter; 1/4" to 3" length. 

Order of your local ALLEN Distributor, - or ask him for samples for try -out. 

THE ALLEN'MFG. COMPANY 
HARTFORD, CONNECTICUT, U. S. A. 

l 
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NEW PRODUCTS (continued) 

oscillator, 10 µsec pulse, maximum 
ratings : 

Eb = 15 kv 
Ib=0.1amp 

(average) 
lb = 100 amp 

(peak) 

E, = - 2 kv 
I, =0.01amp 

l kwaage) W, = 

Type 8C22 
Triode uhf pulse power amplifier 
and oscillator, filament type, forced 
air cooled. At Ib, 15 amp and E- 
100 y, it is 9. Maximum ratings up 
to 600 mc. 

E1 = 4.1 v 
I,' = 320 ± 24 amp 

Ce,. = 19.5 µµf 
C,.e = 0.98 µµf 
,C, = 8.3 µµf 

--el )ü375 
F10 d F2 

F20P0F1 
0,0 

FI F2 
`TUBULATION 

---11.50ám- j1," 
eeuu 

32 

As a plate modulated Class -C pulse 
oscillator, 5 µsec pulse, maximum 
ratings : 

Er, = 25 kv 
I = 25 ma 

(average) 
E,= -4kv 
I, = 10 ma 

(average) 
Ib = 50 amp 

(peak) 
W, = 600 watts 

Type 8C23 
Triode uhf pulse power amplifier 
and oscillator, filament type, forced 
air cooled. Maximum ratings up to 

600 mc. At Ib, 28 amp and E,,, -100 
v,µ is 9. 

Ej = 4.1 v 
I f = 320 ± 24 amp 

co, = 23.7 µµf 
Coe=1.57mid 

= 13.7 µµf 

ANODE 

TUBULATION 
1-F 0.375" 

pO 2 
F2000FI 

FIO 
OF2 

. r.--1.500" 

15 

232 rI" 
72 

As a plate modulated Class -B os- 

ELECTRONICS-May, 1947 

Séect'io«c e;ycleeted 
POWER SUPPLIES 

PRECISION 

CCURACY 
NICE_ 

Built to rigid U. S. Government Specifications 

SPECIFICATIONS 

INPUT -115 v. 50 60 cycle 
REGULATIONS-Less than 1/20 volt change in output voltage with change of from 

100-140 V.A.C. input voltage & from NO-LOAD to FULL -LOAD (over very wide 
latitude at center of variable range) 

RIPPLE-Less than 5 millivolts at all loads and voltages 

DIMENSIONS-Fits any standard rack or cabinet (overall: 19 in. wide: 121/4 in. high: 
1 in. deep; shipping wt. -100 pounds) 

TYPE A-VARIABLE FROM 210 TO 335 V. D. C. @ 400 M. A. 
TYPE BI-VARIABLE-TWO RANGES: 400-600 V. D. C. @ 125 

M. A. and 600-890 V. D. C. @ 125 M. A. 

CONSTRUCTION FEATURES 

Weston model 301 (or equal) millimeter and voltmeter Separate switches, pilot lights, 
and fuses for FIL and PLATE VOLTS All tubes located on shockmount assemblies 
Fuses mounted on front panel and easily accessible Can vary voltage by turning small 
knob on front of panel. Can easily modify Type BI from POSITIVE to NEGATIVE output 
voltage Individual components numbered to correspond with wiring diagram. 

Rigid construction: components designed to withstand most severe military conditions- 
physical and electrical; were greatly under -rated. 
All units checked and inspected at 150% rated load before shipment. 

Tube complement: { Type A: 2.836; 6-6L6; 2-6SF5; 1-VR150; 1-VR105 
Type B1; 2-836; 2-6L6; 2.6SF5; 1-VR150; 1-VR105 

IMMEDIATE DELIVERY 

NET PRICES-F. O. B. BALTIMORE. MD. 

TYPE A-$189.00 TYPE B1-$185.00 
Complete with tubes and ready to plug in-Prices subject to change without notice 

NATIONAL RADIO SERVICE CO. 
Reisterstown Rd. & Cold Spring Lane Baltimore 15, Md. 
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DO YOU NEED? 

tin 
SMALL 
INTRICATE 
DIFFICULT 
ACCURATE 

METAL STAMPINGS? 
Our highly specialized production 

techniques involving specialized automatic 
machinery and high speed multiple dies 

in conjunction with braising, drawing and 
other operations, enable us to produce 

difficult metal stampings at less cost than 
you can make them in your own shop. 

Send us your blueprints, samples and 

specifications for quotation. Let us answer 

your questions with facts and figures. 

... 

s 

METAL STAMPING DIVISION 
The Fred Goat Co., Inc. 

314DEAN ST., BROOKLYN 17, N.Y. 

Mete N 

The BROOK HIGH QUALITY 
AUDIO AMPLIFIER 

:de 
BROOK ELECTRONICS 

Inc. 

34 DeHart Place 

Designed by LINCOLN WALSH 

Distortion is reduced to extremely low levels 
previously unattainable. 

The Brook amplifier uses triode tubes exclu- 
sively, a patented circuit, and has 30 watts 
power output. 

Elizabeth 2, N. J. Cabinet or rack mounting. Prompt delivery. 

WRITE FOR DETAILS 

*STAR 
ADDS 2 NEW 
VITAL AIDS 

for the 

Manufacturers of 9 pin miniature 
tube - radios and equipment 

#JE-9-Star Miniature socket 
wiring plug for accurate align- 
ment of miniature socket con- 
tacts during wiring. Precision 
cast of zinc base alloy-pins 
of stainless steel. 

JE-15-Star 
Miniature tub e 
pin straightener 
(w i t h stainless 
steel insert) to 
obtain a perfect 
fit when the tube 
is placed in the 
equipment. 

Scientifically designed-Precision made 

SOON READY FOR PRODUCTION 
AND DISTRIBUTION 

STAR EXPANSION PRODUCTS CO. INC. 
147 Cedar St., New York 6, N. Y. 

FLEXIBLE SHAFTS 

that carry power 
around any corner 
have many new uses 
in peace -time develop- 
ments. Faithful, de- 
pendable power drives 
or remote control in 
airplanes, automobiles, 
radio, and many other 
commercial products. 
Shafts made to your 
specifications. Our en- 
gineering department 
will work out your 
particular power prob- 
lem without obliga- 
tion. 

Write today for 
alauual D 

4311-13 RAVENSWOOD AVE. 
CHICAGO 13, ILL. 
WEST COAST BRANCH: 

431 Venice Blvd.; Los Angeles 15, Cal. 
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NEW PRODUCTS (continued) 

cillator, 5 µsec pulse, maximum rat- 
ings: 

Ee = 21 kv 
le =25ma 

(average) 

le = 
50 

4 
mpv 

I.=10ma 
W, m 500 watta 

Type 5559 (Revised) 
Triode mercury thyratron, heater 
type; ionization time 10 microsec- 

E1=5v I,= 4.5 amp 
Ea..p = 16 v 

Ciw = 10 µµf 
.Cn = 2.5 ppf 
Ee = Ern. = 

1,000 v 
lb = 15 amp 

(peak) 
Ie =2.5amp 

(average 15 
sec) 

Control: 
E e E. 
60v 0v 
100v -1.75v 
1,000 v -6.50 v 

onds; deionization time 1 millisec- 
ond; mercury temperature 40 to 
80 C. 

Type 5557 
Triode mercury thyratron, filament 
type; heating time 5 seconds; ioni- 
zation time 10 microseconds; deion- 
ization time 1 millisecond; mercury 
temperature 40 to 80 C. Maximum 
ratings up to 150 cps. 

Ef=2.5v 
I = 5 amp 

Ea..p = 16 v 
.Cp = 2.5 µµf 
.Ck = 7 µµf 

E rw. = 5,000 v 
(max) 

E fwa = 2,500 v 
(max) 

{---0.566' 

e 

le = 1 amp (inst) 
le = 0.5 (15 sec 

average) 
Control: 
Et, 
40v 0v 
100 v -2.25 v 

1,000v -6.5v 

Ea 

AILAg1.E 

001AEy 

Universal 
Reproducer 

Lateral Only 
Reproducer 

Vertical Only 
Reproducer 

Universal head gives superior perform- 
ance where both Lateral and Vertical 

reproduction is required from same unit. Permits useful 
output should Lateral transcription be started if Equalizer 
is left in Vertical position and vice-versa. 

Vertical head provides best quality of reproduction 
from vertical ("hill -and -dale") recordings, while dis- 
criminating against Lateral response. 

Lateral head is designed to provide the best in Lateral 
reproduction while discriminating against Vertical response. 

Reproducer Arm swings on radius for 16" records. Unique friction -free 
bearings mean less side -of -groove wear and no oiling, cleaning or adjusting. 
Height adjustment for adapting arm to any turntable platters used. 

"Hair -line" indicator on head, and precise stylus construction permits 
accurate cuing and "back -tracking" without damaging parts. 

Quality 

PARA -FLUX 
REPRODUCERS 

for 
Transcription Consoles 

Simplicity The PARA -FLUX REPRODUCER, 
completely assembled and ready for 

use, with either Universal, Lateral, or Vertical reproducer 
head, embodies advanced design and features for simple, 
convenient operation. Plug -in -head, either Universal, Lat- 

eral, or Vertical, uses same Arm and Equalizer. Head can 
be quickly removed and replaced by means of plug con- 
nection. 

Efficiency 

Provides a truly revolutionary achievement for the most realis- 
tic reproduction of transcriptions. FM quality is assured 

through use of any Reproducer illustrated opposite. More than 1,000 PARA - 
FLUX REPRODUCERS are now on the air over FM -AM stations. Response 
all Models, linear from 40 to beyond 11,000 c.p.s. 

Durability Highly engineered through long years' research and pre- 
cision manufacture, with no compromise of materials used. 

Sturdily constructed, and so designed that no damage will result if Repro- 
ducer is accidentally pushed. Special finger lift prevents Reproducer from 
slipping. 

AVAILABLE THROUGH AUTHORIZED JOBBERS 

Descriptive, illustrated Bulletin PR6 upon request. 

RADIO -MUSIC CORP. 
EAST PORT CHESTER, CONN. 
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¡FIS TR UM EN TS 
Precision Movement Dependability Unlimited 
Alnico Magnets in all DC Instruments-Phosphor bronze control springs-perfectly 
aligned jewel supports-non-shifting balance weights-added to its many other superior construction features enables Burlington Instruments to maintain critical characteristics. 

All ranges AC or DC available in 21", 3f", 4f" sizes, rectangular and round. 
Inquiries invited for your specific requirements. 

BURLINGTON INSTRUMENT COMPANYBURLI NTT ONH IOWA 

eight years ago 

i 

"daddy" of 
screw -type pow- 
dered iron cores- 
made 8 years ago. 

VI,tie PIONEERED 
the manufacture of 

SCREW -TYPE 
POWDERED 
IRON CORES 

... today Pyroferric 
is manufacturing a 
full line of standard 
sized Powdered Iron 
Screw -type Cores of 
varying lengths, with 
standard threads, as 
well as its complete 
line of powdered 
iron cores, with and 
without inserts. 

For Powdered Iron Cores to meet your 
specification address your inquiry to 

PYRO[ERRIC CO. 
175 VARICK ST . NEW YORK 14, N. Y. 

At last! 

Practical data on 

AUTOMATIC 
CONTROL 
systems 

,43 

Systmatic design 
procedures - - 

Test procedures - - 
Working formulas, 

curves and 
diagrams-- 

iii;art' I14:l 
1,21112,12911:1142111: 

b, Nog, We', Polws tmn 

n+a IpM I Akrw+ 

.r . _...e .1.f£, 

Here, at last, is real, practical aid in 
designing servomechanisms - a presenta- 
tion of theory, specific design procedures 
and helpful test procedures, that will en- 
able you to fulfill specified operating re- 
quirements, get the satisfaction you want 
from an automatic control system. The 
book analyzes various servo systems-those 
with viscous output damping, error -rate 
damping, integral control, etc. It presents 
scores of problems like those you actually 
encounter in servomechanism design, with 
the working formulas, curves and diagrams 
necessary for their solution. 

Just published! 

SERVOMECHANISM 
FUNDAMENTALS 
By HENRI LAUER, ROBERT LESNICK 

and LESLIE E. MATSON 
All of the Engineering Department, RCA Victo 

Division, Radio Corporation of America 

277 pages, 6 x 9, 165 figures, $3.50 
This book answers the need for a sound, prat ticat reference on servomechanisms, and pro vides engineers with practical assistance in solving the problems they meet in achieving 
smoothly operating systems. The theory is 
developed by means of transient -response 
analysis methods. Scores of detailed schematic diagrams, drawings, graphs, charts and circuit diagrams are included. Helpful test procedures 
for checking the performance of a servo system 
have been outlined. 

Ten chapters cover these topics: 
1. Elementary Forms of Control Systems 
2. Servo System Follow-up Links 
3. Fundamentals of Mechanics and Electricity 
4. Analysis of Servomechanisms with Viscous Output Damping 
5. Analysis of Servomechanisms with Error - rate Damping 
0. Analysis of Servomechanisms with Com- 

bined Viscous Output Damping and Error - rate Damping 
7. Error -rate Stabilization Networks 
S. Analysis of Servomechanisms with Integral 

Control 
9. Transfer Function Analysis of Servomech- 

anisms 
10. Typical Design Calculations and General 

Considerations 

r 

See it 10 Days FREE Mail Coupon 

McGraw-Hill Book Co., 330 W. 42nd St., NYC 18 

Send me Lauer, Lesnlck and Matson's Servo- 
machanisim Fundamentals tor 10 days' examina- 
tion on approval. In 10 days I will send $3.50, plus 
few cents postage, or return book postpaid. (Post- 
age paid on cash orders.) 
Name 
Address 
City and State 
Company 

Position L-6-47 
(For t>anadian price, write Embassy Book Co., 

12 Richmond Street E., Toronto, 1.) 
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NEWS OF THE INDUSTRY 
(continued from p 152) 

most of it has been in the labora- 
tory or under controlled conditions. 

Picture Brightness and Contrast 
"The brightness with which a 

picture can be produced on a tele- 
vision screen is one of the most 
important performance character- 
istics of a television receiver. If 
inadequate brilliance is produced, 
the house must be darkened in 
much the same way as a movie 
theater in order to be able to see 
the picture. This seriously re- 
stricts the usefulness of television 
in the home because most people 
will find it very difficult to make 
their rooms sufficiently dark dur- 
ing the daytime for satisfactory 
viewing under these conditions and 
quite inconvenient to black out 
their homes at night. Hence, re- 
ceivers must be developed capable 
of operating satisfactorily in 
rooms with normal illumination. 

"Dr. Peter C. Goldmark, testify- 
ing for Columbia Broadcasting 
System, stated that Columbia had 
developed a receiver in its labora- 
tory which was capable of pro- 
ducing 22 foot lamberts of illu- 
mination. However, at the hearing 
in New York, none of its receivers 
developed more than 15 foot lam- 

berts. In contrast, Allen B. Du - 

Mont Laboratories, Inc., demon- 

strated black and white direct -view 

receivers that produced an average 
highlight brightness as high as 

750 foot lamberts and Philco Radio 

Corporation displayed a projection 
type, of receiver which produced 

an average highlight brightness 
of approximately 35 foot lamberts. 

"Expert witnesses for DuMont 

and other companies testified that 
in their opinion the brightness of 

the Columbia picture was not ade- 

quate for home use. Dr. Gold- 

mark maintained that it was ade- 

quate and that any greater bright- 

ness would be uncomfortable to 

the eyes. The demonstration was 

not an effective medium for resolv- 

ing this conflict in testimony. 

Flicker 

"In the case of television as in 

the case of motion pictures, an 

increase in brightness of the pic- 

ture (without an increase in 

frame rate) accentuates observable 

flicker. It is this factor which 

Is High Mechanical Strength and 

Resistance to Wear Your Problem? 

Indicated by arrows: 

* LINEN LAMITEX retainer for high-speed precision ball -bearings affords quiet operation 

with great resistance to wear; particularly advantageous for high speed operations. 

* LINEN LAMITEX precision sprocket for motion picture developing apparatus is used 

extensively immersed in developing hypos without affecting its dimensional stability. 

High mechanical strength of small teeth, and their resistance to wear, is a particular 
advantage. 

* LINEN LAMITEX automotive distributor breaker -arm not only provides electrical insula- 

tion and inherent resistance to wear, but also reduces to a minimum wear of companion 

steel cam. 
* LINEN LAMITEX chain link for dish washer provides quiet operation; being non- 

metallic, eliminates, breakage; is non-absorbent and resists actions of hot soapy waters, 

retaining its dimensional stability and high mechanical strength. 

FRANKLIN LAMITEX and VULCANIZED FIBRE 
.... In Sheets, Rods and Tubes, Fabricated or Molded Parts 

Low moisture absorption is only one of many advantages you get when FRANKLIN'S 

LAMITEX is specified for your job. This versatile material is highly machineable, or if 

you lack the proper facilities we will fabricate the parts for you. Both LAMITEX and 

FIBRE can be drilled, tapped, turned, threaded, punched, shaved, bored, reamed, sawed, 

milled or completely fabricated into automatic screw machine parts. 

Send for Catalog Containing Complete Data 

Check these FRANKLIN LAMITEX Characteristics 
High dielectric strength Low power factor Low moisture absorption Remarkable 

dimensional stability High mechanical strength Low co -efficient of thermal expansion Low 

in weight (about half that of aluminum) Unaffected by solvents and oils, most organic acids. 

dilute mineral acids or salt solutions. 

FIBRE 

HARD 

VULCANIZED 
FRANKLIN FIBRE-LAMITEX CORP. I 

WILMINGTON, DEL. 187 LAFAYETTE ST., NEW YORK 13 
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4 Oscillograph traces on 70 mm. paper. 
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35 mm. AVIMO 
Continuous Film 
Recording Camera 
(cover removed). 

Everything in 
Radio & 

Electronic 

Supplies 
Send for it Now 

Complete, Expert Service 

for Radio Engineers 

Write for yourFREE copy of the new ALLIED Catalog-the accepted Buying Guide for Radio and Electronic supplies. Get every- thing you need in your research and de- velopment work from a single dependable 
source with more than 20 years of radio 
supply experience. Largest stocks of parts, 
tubes, test instruments, public address equip- 
ment ... send for your copy today! 

ALLIED RADIO CORP., Dept. 24-E-7 
833 W. Jackson Blvd., Chicago 7, Illinois 

SEND FREE 1947 ALLIED CATALOG. 

Nome 

Address 

ALLIED RADIO 

RECORDING 

TRANSIENT PHENOMENA 

The behaviour of moving 
parts under actual work- 
ing conditions may be 
studied by means of 
standard commercial 
oscillographs, which 
translate mechanical or 
electrical variations into 
evanescent traces on a 
fluorescent screen. 
Avimo cameras record 
these traces on contin- 
uous film or paper, so 
that they may be subse- 
quently checked, ex- 
amined, and measured. 
Write for Publication C3, 
giving full details of 
AVIMO Cameras includ- 
ing types with built-in 
cathode ray tubes. 

Mr:An 
i 

AVIMO Ltd., TAUNTON 
Eng. Tel. 3634 

Designers and Manufacturers of 
9016E Scientific Cameras 

BOOKS 

ENGINEER'. 
UNDERSTANDING 

MICROWAVES 
(Chapter Heads) 

The Ultra High Frequency Concept 
Stationery Charge and its Field Mag- 
netostotics Alternating Current and 
Lumped Constants Transmission Lines 
Poynting's Vector and Maxwell's 
Equations Waveguides Resonant 
Cavities Antennas Microwave 
Oscillators Radar and Communica- 
tion Section Two is devoted to de- 
scriptions of Microwave Terms, Ideas 
and Theorems. Index. 

400 PAGES PRICE $6.00 

A -C CALCULATION 

CHARTS 
Student engineers will find this book 
invaluable. Simplifies and speeds 
work. Covers all AC calculations 
from IO cycles to 1000 megacycles. 

160 PAGES PRICE $7.50 

JOHN F. RIDER, Publisher, Inc. 
404FOURTH AVENUE. NEW YORK 16, N Y 
EXPORTDIV.ROCKE -INTERNATIONALELEC CORP 
13 E 40TH STREET, NEW YORK CITY CABLE AP.LAB 

EISLER 
ELECTRICAL & ELECTRONIC 

EQUIPMENT 
ELECTRONIC TUBE EQUIPMENT 

24 HEAD 
RADIO TUBE 
EXHAUSTING 

MACHINE 

TRANSFORMERS 
For 

LIGHTING 
POWER 

FURNACES 
PHASE 

CHANGING 
DISTRIBUTION 

ETC. 

Air, Oil. 
or Water 

Cooled 

OF 

We Make 
Complete 
Equipment 

For The 
Manufacture 
Of Incandes- 
cent Lamps 

Radio and Elec- 
tronic Tubes. 

ALL TYPES 

YRn.Nl:,rortrdt$ Lpi at -z al 

Sizes 1/4 To 250 KVA 

SPOT WELDERS 
OF ALL TYPES 

FOR ALL PURPOSES 
SIZES 1/4 TO 250 KVA 

Butt Welders - Gun Welders 
Arc Welders 

Neon Sign Units 
Fluorescent Tube 

Manufacturing Equipment 
CHAS. EISLER 

EISLER ENGINEERING CO., INC. 
751 So. 13th St. (Near Avon Ave.), Newark 3, N. J. 

STEATITE 
CERAMIC 

Properties and Characteristics of Our 
LAVITE S1-5 Steatite Ceramic Body 

Compressive Strength 96,000 lbs. per square inch Tensile Strength 7,200 lbs. per square inch Flexural Strength 10,500 lbs. per square inch Modulus of Rupture 20.000 lbs. per square Inch Dielectric Strength 235 volts per mil Dielectric Constant 6 42 jj Frequency of Loss Factor 2 90 
J Power Factor 446 
1) 

1 megacycle 
Bulk Specific Gravity 2 664% Density (from above gravity). .0.096 lbs. per cubic inch 
Hardness (Mohr scale) 7 0 
Softening temperature 2 350°F Linear Coefficient of Expansion 8 13x10-6 Moisture Absorption (ASTM D -116.42-A) O 009% 
Design engineers and manufacturers in the radio, 
electrical and electronic fields are finding in 
LAVITE the precise qualities called for in their 
specifications . . . high compressive and dielectric 
strength, low moisture absorption and resistance 
to rot, fumes, acids, and high heat. The exceed- ingly low loss -factor of LAVITE plus its excellent workability makes it ideal for all high frequency 
applications. 

We will gladly supply samples for testing. 

D. M. STEWARD MFG. COMPANY 
Moin Office & Works: Chattanoogn, Tenn. 
Needham, Mass. Chicago Los Angeles 
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NEWS OF THE INDUSTRY (coMinued) 

operates as a serious stumbling 
block in the path of increasing 
the brightness of the Columbia 
picture. 

"There is not agreement on the 
record as to whether there would 
be any flicker in the Columbia pic- 
ture if a brightness of 20 foot 
lamberts is achieved. However, 
as the brightness is increased, and 
the frame rate remains constant, 
there would no doubt be an in- 
creased tendency to flicker. 
If we use the testimony of Colum- 
bia's own witnesses, flicker be- 
comes apparent at 23 foot lamberts 
and begins to be objectionable at 
52 foot lamberts. 

Possible Solutions 

"An answer to this problem of 
brightness and flicker might be 
found in a higher frame rate; with 
a higher frame rate additional 
brightness is possible without 
flicker. The difficulty with this 
solution is that Columbia has spe- 
cifically stated that it is opposed 
to a higher frame rate. 

"Another possible solution was 
suggested by Dr. Goldmark. He 
testified that it was possible to in- 
crease brightness without changing 
the frame rate and still avoid 
flicker. This could be done, he 

stated, by employing tubes with a 

slow decay phosphor. Dr. Gold- 

mark admitted that such tubes 
have not yet been developed. 
Moreover, RCA testified that it had 

experimented with such tubes and 

had found them to be very com- 

plicated. Witness for DuMont 

testified that that company had 

also conducted experiments with 
tubes having slow decay phosphor 
but found them objectionable. Ap- 

parently such tubes resulted in ob- 

jectionable trails being left on the 

face of the tube. 
"In summary, the Commission is 

unable to conclude from the evi- 

dence that the brightness of the 

Columbia picture is adequate for 

home use under normal circum- 

stances or that it can achieve such 

brightness without encountering 

objectionable flicker. In the ab- 

sence of more convincing evidence 

on the point, the Commission is of 

the opinion that on the point of 

brightness and flicker alone, the 

risk of approving the Columbia 

standards at this time is that color 

Write 
for 

Complete 
Information 

Othe' 2íeic 

066e44 ,411 7dede 74444tetece,4 

Range .0005 to 500 volts 
Frequency 5 CPS to 2.0 MC 

LOGARITHMIC 

AC VOLTMETER 

WIDE BAND 

AMPLIFIER 

Advanced Design gives 
you a sensitivity and fre- 

quency response never 
before obtained. 

Logarithmic voltage scale 
Linear DB scale 
Input 2 Megohm 15 MMF 
Accuracy ± 2°0 
Stability ± 1°0 105 to 125 V 

Ideal for Audio, Supersonics, Lower Radio Frequency Spectrum. 
Measures Stage Gain, RF and IF Amplifiers on Broadcast Receivers. 

INSTRUMENT ELECTRONICS 
42-17A Douglaston Parkway Douglaston, L. I., N. Y. 

az 9eidee't .5°4 /ú t9 WELLER 
5 -SECOND seconds. S SE 'HEATING 

5 secon 

ldeT ,TIP RETINNING Ready to so. 

LESSwhen needed 
Heats onlyFAST COOLING 

ervice calls. 
Ideal for 

SOLDERING 
GUN 

110 Watts 
115 Volts 
60 Cycles 

You get fast, dependable solder- 
ing heat because the Weller Solder- 
ing Gun operates on a new princi- 
ple. A specially engineered built-in 
transformer of light weight pro- 
duces soldering heat In the loop 
tip. See your radio parts distribu. 
tor or write for bulletin. 

WELLER MFG. CO. 806 Packer St., Easton, Pa. 

In Canada: Atlas Radio Corp., Ltd., 560 King St., N. W., Toronto, Ont. 

Export Dept.; 25 Warren St., New York 7, N. Y. 
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AT THE RADIO SHOW! 

Ro9en AMPLIFIERS 

COMMUNO-PHONES SYSTEMS 

and ACCESSORIES 

HOTEL STEVENS, CHICAGO MAY 13th to 16th. HOTEL STEVENS, CHICAGO MAY 16th. 

The latest BOGEN equipment will 
be on exhibit at the show. Stop at 
Booth 40 and see what's new 
in this famous line of inter -com- 
munication and amplifier equip- 
ment. Our engineers will be on 
hand to answer all questions. 

THE STANDARD OF PERFORMANCE 

Mogen Sound Syystems- 

Darr«l d3eeri C O. I N C. 

663 BROADWAY, NEW YORK 12, N. Y. 

SOUND SYSTEMS AMPLIFIERS ELECTRONIC EQUIPMENT 

Type A Communo- 
phones are designed 
for effic lent service 
where economy is es- 
sential. 

mmHg. el 
etee 

Type I. Communo- 
phones offer exclusive 
features and flexibility, 
capable of meeting 
any requirement, 
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When you use these tough, light- 
weight and inexpensive parts, 
you build their many advantages 
into your own product. Fabri- 
cated to order, BAER FIBRE 
washers, special shapes, terminal 
boards, and other parts are ac- 
curately and uniformly produced 
to specification in any quantity. 
Selection of grades by physical 
and electrical qualities, permits 
application to a wide range of 
operating conditions and require- 
ments. Investigate now! 

LITERATURE ON REQUEST 

N. S. BAER 
COMPANY 

MONTGOMERY ST., HILLSIDE, N. J. 

NEWS OF THE INDUSTRY (continued) 

television might be forced to limp 
along with a picture that is not 
sufficiently bright for general home 
use or is subject to objectionable 
flicker. 

a 
Increasing Frame Rate 

"An increase in frame rate would 
mean additional channel width. , . . 

The wider the band, the fewer tele- 
vision channels that can be accom- 
modated. With 16 -me channels, 
only 27 television channels can be 
provided for between 480 and 920 
mc. There is some doubt as to 
whether this number is adequate 
to provide a truly nationwide com- 
petitive television system. Any 
diminution in the number of avail- 
able channels will make the task 
even more difficult. Moreover, at 
the hearing in Princeton, RCA 
demonstrated a simultaneous tele- 
vision system which employed a 
frame rate of 30 per second and 
yet could be accommodated within 
a 12.5 -mc band. This system is as 
yet too untested to be able to pre- 
dict whether it will prove practic- 
able, or whether it results in 
degrading television performance. 

"In the second place, an increase 
in frame rate poses some very 
difficult mechanical problems. The 
higher the frame rate, the faster 
must be the revolution of the 
mechanical color wheel. An in- 
crease in frame rate from 24 to 30 
per second would require an equiva- 
lent increase in the speed of the 
color wheel from 1,440 rpm to 
1,800 rpm. (Frame rate as used 
here means the number of times 
per second that each individual 
picture is seen in all of the colors.) 

Screen Size 

"At the hearing Columbia 
demonstrated a receiver with a 7 - 
inch direct viewing tube. A lens 
with magnifying characteristics 
was used in front of the tube so 
as to give an apparent size of a 
10 -inch screen. This lens, however, 
has since been discarded by Colum- 
bia because it is subject to 
specular reflection from lights and 
windows and severely restricts the 
viewing angle at which the picture 

. can be seen. 
"It is obvious that color tele- 

vision will 'not be wholly satisfac- 
tory unless larger viewing screens 
can be built. At the present time 
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WAR SURPLUS 

TELECHRON MOTOR 
B-3, 4 Watts I R.P.M. 

3 .85 LIMITED 
QUANTITY 

REVERSIBLE GEARED MOTOR 
ALNICO FIELD 

31/2" x 13/8" 

Operates on Flashlight batteries, speed de- pending on the voltage. Fairly strong on 
6 volts, full power and speed on 27 volts. 
Designed to be used in bombsights, auto- matic pilots, etc. Two types, 
145 to 250 RPM. Either $ 5 e00 speed a bargain at 

ALNICO FIELD 
MOTOR 

2" x 1" 
with 

FLY WHEEL 
GOVERNOR 
10000 R.P.M. 

$3.50 IIIIIIIIIII 

EST D LA N EST 
1923 1923 

Experimenters and Inventors Supplies 

64 Dey St., New York 7, N. Y. 

Theatre Operators-Projectionists 
Sound Technicians 

o CLARKSTAN 

ANNOUNCES 
SWEEP FREQUENCY 

F I LM 
35 mm. 

For Instantaneous Checks of Lens 
Alignment and Aperture Width 

CLARKSTAN brings 
you Sweep Frequency 
Film (a Wayne R. 
Johnson develop- 
ment) for testing mo- 
tion picture sound 
equipment. The 
CLARKSTAN Sweep 
Frequency Film and 

vinylite transcriptions are invaluable for 
broadcast and FM Stations, laboratories, 
production testing; motion picture sound 
equipment and acoustical network test- 
ing. Frequency range 60 to 10,000 CPS 

reveals most types of distortion and 

transient phenomena - See a complete 
picture of the response characteristics for 

all types of audio systems, amplifiers and 

accessory equipment with Sweep Fre- 

quency Film or Vinylite Transcriptions. 

Write for free Technical Data Sheet #124-F 

GLA RKSTRN 

CORPORATION 
11927 W. Pico Blvd. 

Los Angeles 34, Cal. 

S. ...2r;...,. 

Over 1000 Sizes 

AMOUNT firMil PAPER TUBES 

Square Rectangular Triangular 
Round and Half -Round 

With a wide range of stock arbors ... plus the 
specialized ability to engineer special tubes .. . 

PARAMOUNT can produce the exact shape and size 
you need for coil forms or other uses. Hi -Dielectric, 
Hi -Strength. Kraft, Fish Paper, Red Rope, or any 
combination, wound on automatic machines. Tol- 
erances plus or minus .002". Made to your speci- 
fications or engineered for YOU. 

Inside Perimeters from .592' to 19.0' 

PARAMOUNT PAPER TUBE CORP. 
616 LAFAYETTE ST., FORT WAYNE 2, IND. 

Manufacturers of Paper Tubing for the Electrical Industry 

HUES NEWS THAT MAY 
SAVE YOU THOUSANDS OF 

DOLLARS ON YOUR 
METAL JOINING f 

NEW LOW BRAZING TEMPERATURES and NEW LOW SILVER CONTENTS . . . 

are the big features of these new alloys that will put many metal 
joining jobs on a new low-cost basis. They save time, save heat, 
save man-hours and reduce alloy expense. Start these savings in 
your production now . . . LOW TEMPERATURE BRAZING NEWS 
NO. 36 gives you the facts. Write for a copy-today. 

H ANDY & H ARM AN 
82 FULTON ST., NEW YORK 7, N. Y. 
E.:dg.pe.'. Conn CFkoge. IU. los Angd... Cot. t..,4d.,,., I I To.onu, [anode 

Agents in Principal Cities 
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PAPER -INSULATED 
COILS 

AUTOMATICALLY WOUND AT 
HIGH SPEED IN MULTIPLE FORM 

Speeds as high as 2500 rpm are used 
with the No. 10,1 Universal Coil 
Winding Machine to produce paper - 
insulated coils in stick form without 
attention from the operator. 

Automatic paper injection various 
thicknesses, one- or two-ply. 

Uniform overlap at all diameters - 
length of insert gradually increased. 

Adjustable traverse mechanism ---wire 
layer length adjusted without remov- 
ing cams. 

Compact supply up to 14 wire spools. 

Slow start - avoids wire breakage. 

Rapid transfer -- using secondary 
arbor. 

dre, 
240 240 

per hour per hour 

Write for Bulletin 104 
Universal Winding Co. 

P.O. Box 1605 
Providence 1, R.I. 

For Winding Coils 
in Quantity 

Automatically, Accurately-Use... 

180 30 
per hour per hour 

UNIVERSAL 
WINDING MACHINES 

NEWS OF THE INDUSTRY (continued) 

there are 20 -inch direct viewing 
tubes for monochrome television. 
Incorporating a viewing tube of 
that dimension into the Columbia 
color television system involves 
some difficult problems. With a 
7 -inch viewing tube the mechanical 
color wheel has a diameter of ap- 
proximately 16 inches. For a 20 - 
inch tube the diameter would be 
42 inches. This would impose 
severe limitations on receiver cab- 
inet design. 

Decision of Commission 

"The Commission is of the 
opinion, for the reasons which 
have been discussed, that the peti- 
tion of Columbia Broadcasting 
System should be denied. In 
reaching this decision, the Com- 
mission does not desire to minimize 
in any way the advances that have 
been made in the development of 
color television. On the contrary, 
the Commission is of the opinion 
that Columbia Broadcasting Sys- 
tem, Dr. Goldmark, and the people 
who have worked under him are 
to be commended for their con- 
tinuing interest in the field and 
for the great strides that they have 
made in this field in so short a 
period. The Commission, however, 
cannot escape the conclusion that 
many of the fundamentals of a 
color television system have not 
been adequately field tested and 
that need exists for further ex- 
perimentation along the lines 
noted above. It is hoped that all 
persons with a true interest in 
the future of color television will 
continue their experimentation in 
this field in the hope that a satis- 
factory system can be developed 
and demonstrated at the earliest 
possible date." 

Tube Sales Data 
A NEW statistical service, provid- 
ing for the first time a complete 
record of electron tube sales, is 
announced by the Radio Manu- 
facturers Association and the Na- 
tional Electrical Manufacturers 
Association. 

The NEMA Statistical Depart- 
ment will carry out the joint activ- 
ity, which covers the sales by 
manufacturers of all tubes except 
radio receiving (reported by 

MITLAS 

I 

REENTRANT PROJECTORS 

DRIVER UNITS 

BOOSTER UNITS 

RADIAL PROJECTORS 

Baffles 
Enclosures 
Desk Stands 
Speaker 

Stands 

Write for illustrated catalog sheets 

TLAS SOUND 
CORPORATION 

1449 39th Str., Brooklyn 18, N. Y. 
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HIGH QUALITY AUDIO AND ACCESSORY EQUIPMENT 

20i 
Y ES, it was just twenty 

years ago that Kenyon 
was first incorporated. For 
over twenty years Kenyon 
has served you well ...as a 
reliable source of qualify 
transformers. 
May all our future years 
of business with you be as 
pleasant as the first twenty. 
We are looking forward to 
seeing all our friends in Chi- 
cago during the week of 
May 13-16 at the Radio 
Parts and Electronic Equip- 
ment Show. Drop in and see 
us at Booth No. 6. 

THE MARK OF 

It* 
EXCELLENCE 

KENYON 

TRANSFORMER CO., Inc. 
840 BARRY ST., NEW YORK, N. Y. 

America's Only 

Soldering Iron 
with BUILT-IN 
THERMOSTAT °` 

-Two KWIK- 
HEAT Built-in 
Thermostatic 

irons, 225 -watt and 450 -watt, plus 
our low cost KOPPERKORE 100 - 

watt iron. The Kordless KWIK- 
HEAT facilitates production of 
small work. See KWIKHEAT 
demonstrated at your Radio, Elec- 

trical or Hardware distributor, or 
write for data: 

HOT IN 90 SECONDS 

imo__45_ 
-Awe .274 MINIMIMMUNNO IMIIMMOMw 

44' - MI Mann» INIZIMello. 

...44,Zolmoofa rArai 
mamma ra í/ 90 ' THERMOSTATIC 

SOLDERING IRON 

DIVISION -SOUND EQUIPMENT CORP. of CALIF. GLENDALE 4, CALIF. 

JACKS 
Standard 2I8A type broadcast jacks 
with tip, normal, and sleeve connections. 
Self-cleaning contacts. Special discounts 
for quantities over 500. Our type 104A 47.0, 

JACK STRIPS 
`iï`í1 iV 1'19Ì1i "felt ilt nee 

Single and double row jack strips for rack mounting, 
complete with designation strips. Supplied mounted 
with 24 jacks per row. 

Single Row Strips-Type 114A 

Double Row Strips-Type 124A 

1950 

3250 

Audio Development Company Shield- 
ed patch cords with heavy overall braid. 
Six inch reinforcement on both ends. 

1 ft. -6.90 
2 ft. -7.02 
3 ft. -7.20 

4 ft. -7.50 
5 ft. -7.80 
10 ft. -8.88 

PATCH CORDS 

Send for ADC catalog listing new line of quality transformers. 

AUDIO EQUIPMENT SALES 
923 EIGHTH AVENUE NEW YORK 19, N. Y. 

TELEPHONE CIRCLE 5-7798 

ROBINSON BELT -DRIVE 
Precisions Turntables 

* "Right angle" belt drive and patented "seismic" sub 
base motor mounting. 

* Instant, foolproof, lever shift from 78 to 33 1/3 R.P.M. 
* New micrometer speed adjustment and patented plane- 

tary ballbearing transmission. 
NEW ! ! ! Transcription Tone Arm with "GE" Vari- 

able Reluctance Cartridge. 

T 

CONSOLE $90 

CHASSIS $295 

DUPLEX CONSOLE 
$150 

TRANSCRIPTION 
TONE ARM $74.50 

TWO STAGE 
EQUALIZER 

PRE -AMPLIFIER 
(without power 

supply) 
$27.50 
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The world's leading 
producer of auto 
aerials presents 
models unsurpassed 
in... 
DESIGN { 

QUALITY{ 

DOLLAR 
VALUE 

Each smart looking model is engi- 
neered and equipped to fit every car 
on the road. 

Every model has been tested and ap- 
proved by car and radio set manu- 
facturers. 

Always "most for the money" Ward 
aerials are going dowry in price Feb. 
1, 1947. List prices will be from 
$2.95 up. 

Write us for full information! 
IN CANADA: Atlas Radio Corp., 560 King Street, West, Toronto, Ontario, Canada 
EXPORT DEPARTMENT: C. O. Brandes, Mgr., 4900 Euclid Avenue, Cleveland 3, Obi 

THE WARD PRODUCTS CORP. 
1523 EAST 45th STREET 

CLEVELAND 3, OHIO 

LEACH RELAYS 
BETTER CONTROLS THROUGH BETTER RELAYS 

Countless _Types and Modifications 
You will find Leach Relays rendering service around the elec- 

trical world: in Industry, Electronics, Communications, Aviation, 

Transportation and Power. 

During the past thirty years, Leach has faithfully maintained its 

policy of building quality equipment; and today, you'll find 

Leach delivers quality in quantity. The name LEACH stands 

for "better relays" and assures you of `better controls." 

IlLSi1Vm nIl me (cOv 
5915 AVALON BOULEVARD, LOS ANGELES 3. CALIF. 

NEWS OF THE INDUSTRY (continued) 

RMA), x-ray, and battery -charging 
types. Questionnaires will be sent 
to all members of both trade asso- 
ciations who manufacture electron 
tubes, as well as to all known tube 
manufacturers in the industry who 
do not belong to either association. 
The data will be compiled on a 
quarterly basis beginning with 
January 1, 1947, and an overall 
report will be prepared for 1946. 

The new service includes the 
following classifications of nonre- 
ceiving tube types: 1-rectifiers, 
high -vacuum; 2-triodes and multi - 
grid high -vacuum types with ex- 
ternal anode; 3-triodes and multi - 
grid high -vacuum types with 
internal anode ; 4-gas or vapor 
rectifiers, including pool tubes ; 

5-grid, ignitor, and other gas or 
vapor control tubes; 6-photo- 
tubes ; 7-television receiver cath- 
ode-ray tubes ; 8-all other types of 
cathode-ray and camera pickup 
tubes; 9-velocity-modulated tubes, 
magnetrons, gaps, and TR boxes ; 

10-miscellaneous types including 
voltage regulator, ballast, vacuum 
capacitors, vacuum switches, vac- 
uum gage tubes, etc. 

FCC Personnel Changes 
COMMODORE Edward M. Webster, 
retired chief of communications of 
the U. S. Coast Guard, has been 
named by President Truman to 
fill the vacancy on the Federal 
Communications Commission, and 
the appointment has been con- 
firmed by the Senate. This brings 
the Commission up to its full 
strength of seven members for 
the first time since the resignation 
of Paul A. Porter. Commodore 
Webster joined the engineering 
department of the FCC in 1934 
after over 25 years of active serv- 
ice in the Coast Guard, and was 
made acting assistant chief en- 
gineer in 1938. During World 
War II he was recalled to active 
duty, and after the war became 
director of telecommunications for 
the National Federation of Amer- 
ican Shipping. 

The Commission also announced 
that it was accepting with regret 
the resignation of chief engineer 
George P. Adair, who plans to 
open offices as a radio engineering 
consultant. His position '0lil be 

268 May, 1947 - ELECTRONICS 



For Extra 
Sales-Profits 

With ATR 
Quality Products 

ATR 

BATTERY ELIMINATORS 
FOR CONVERTING A.C. TO D.C. 

New Models . designed for test- 
ing D.C. electrical apparatus on 
regular A.C. lines. Equipped with 
full -wave dry disc type rectifier, 
assuring noiseless, interference - 
free operation and extreme long 
life and reliability. 

Eliminates Storage Batteries and 
Battery Chargers. 
Operates the Equipment at Maxi- 
mum Efficiency at All Times. 
Fully Automatic and Fool -Proof. 

ATR 

AUTO 

RADIO 

Replacement Vibrators 
Designed for Use in Standard Vi- 
brator -Operated Auto Radio Receiv- 
ers. Built with Precision Construc- 
tion for Longer Lasting Life. 

ATR 

STANDARD AND 
HEAVY DUTY INVERTERS 

FOR INVERTING D.C. TO A.C. 
Specially designed for operating 
A.C. radios, television sets, ampli- 
fiers, address systems, and radio 
fest equipment from D.C. voltages 
in vehicles, ships, trains, planes, 
and in D.C. districts. 

WRITE 
SW JUST OFF THE PRSSO 

AMERICAN TELEVISION & RADIO CO. 

Ouc lay Products 5fnce 193! ( 
U. S. A 

SI. PAUL 1, MINN. 
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DIHL(D 
PILOT LIGHT 
ASSEMBLIES 

PLN SERIES Designed for 
NE -51 Neon Lamp 

Features 
THE MULTI -VUE CAP 

BUILT-IN RESISTOR 

110 or 220 VOLTS 

EXTREME RUGGEDNESS 

VERY LOW CURRENT 
Write for descriptive booklet 

The DIAL LIGHT CO. of AMERICA 
FOREMOST MANUFACTURER OF PILOT LIGHTS 

900 BROADWAY, NEW YORK 3, N. Y. 
Telephone-Algonquin 4-5180 

;/41//iii 
ll/ 

Premier Dials, Panels and Name- 

plates combine maximum utility 

with the added PLUS of sales 

appeal. Sharp, clear and accur- 

ate! Rich colors and "baked - 

in" finishes! Premier metal prod- 

ucts reflect this superiority in 

increased sales for you. 

PREMIER METAL ETCHING COMPANY 
Quality Products for Over 35 Years 0i 

21-07 44th AVENUE, LONG ISLAND CITY 
/ 

I N. Y. 

/////////////////////////// /y 

4,,,,',701,2114 
DIALS, 

dlrriilurir PANELS 

& PLATES 

Etched and Lithographed on 

/////////////////////// 

Aluminum Brass 
Bronze Copper 
Monel Nickel Silver 

Stainless Steel 
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BUD RADIO INC. 
moves forward with the newest in radio trans- 
mitting components built on a firm foundation. 

VFO-21 
An immensely popular new 
amateur net of $52.50. 

Features: 
1. PLUG-IN COILS for flexibility of use 

and higher efficiency. 
2. COMPACTNESS. It is entirely self- 

contained. 
3. Provisions for crystal operation. 
4. STABILITY comparable to crystal. 

+ 

`^r".9tIilf;ll`tiÍiltiI NW 4111IIi1t1,1,R-,{. 

unit at an 

VARIABLE END -LINKED COILS 
A new line of coils that are vital to 
circuits using single -ended amplifiers. 
Available in 75 watts, 150 watts and 
500 watts. 

The entire BUD line is a valuable source 
of variable condensers, coils, chokes, 
sheet metal products and many other 
items familiar to you. 

They are on sale at your local dis- 
tributor and on display at booth 39 
at the Radio Parts Show, Hotel 
Stevens, Chicago, May 13 to May 17. 

CLEVELAND 3, ONTO 

NEWS OF THE INDUSTRY (continued) 

filled by George E. Sterling, assist- 
ant chief engineer. 

Papers Needed for Chicago 
Electronics Conference 
PAPERS are now being sought for 
possible presentation at the 1947 
National Electronics Conference, 
to be held at the Edgewater Beach 
Hotel, Chicago, on November 3, 
4, and 5. A wide range of subjects 
will be included at this Conference, 
covering essentially research, de- 
velopment, and application in the 
field of electronics and closely 
allied fields. A limited number 
of survey papers, giving a general 
overall picture of highly specialized 
fields, will also be included. 

Those interested in submitting 
such material should send a 100 
to 200 -word abstract to Dr. G. H. 
Fett, University of Illinois, Ur- 
bana, Illinois, to reach him by June 
1, 1947. Accepted papers must 
not be published elsewhere before 
the Conference. It is expected 
that papers which are presented 
at the Conference will be pub- 
lished in the "Proceedings of the 
National Electronics Conference." 

Officers elected to serve for the 
coming year in connection with 
this national forum on electronic 
developments and their applica- 
tions are as follows : 

Chairman of the board of directors- 
W. O. Swinyard, Hazeltine Electronics, Inc. 

President-A. B. Bronwell, Northwestern 
University. 

Executive vice-president-W. L. Everitt, 
University of Illinois. 

Vice-president in charge of program -- 
G. H. Fett, University of Illinois. 

Vice-president in charge of arrangements -E. O. Neubauer, Illinois Bell Telephone 
Co. 

Vice-president in charge of publicity- 
II. S. Renne, Radio -Electronic Engineering. 

Vice-president in charge of publications- 
T. J. Higgins, Illinois Institute of Tech- 
nology. 

Secretary-R. E. Beam, Northwestern 
University. 

Treasurer-E. H. Schulz, Armour Re- 
search Foundation. 

Chairman, exhibits committee-O. D. Wes- 
terberg, Commonwealth Edison Co. 

Chairman, hotel committee-R. J. Donald- 
son, Commonwealth Edison Co. 

Radar Association Formed 
FORMER Navy and Marine officers 
who worked out applications of 
radar in air and surface naviga- 
tion and traffic control during 
World War II have organized the 
Association of Electronic Reserve 

IDEAL FOR AUTOMATIC 

CURRENT CONTROL 

"Coprox" rectifiers may 
be your answer to more 
efficient current control. 
Their varistor character- 
istics make them ideal for 
automatic current valving, 
current limiting, current 
blocking, as well as cur- 
rent measurement. 

Bradley rectifiers are 
designed to give you 
trouble -free service. Their 
electrical characteristics 
remain stable indefinitely 
When operated within 
normal rating, their life is 

unlimited. 
Send for curves show- 

ing current, voltage, re- 
sistance and temperature 
characteristics of Bradley 
copper oxide rectifiers. 

Illustrated literature, 
available on request, 
shows more models of 
copper oxide rectifiers, 
plus a line of selenium 

- rectifiers and photocells. 
Write for "The Bradley 
Line." 

BRADLEY 
LABORATORIES, INC. 

82 Meadow St. New Haven 10, Conn. 
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RESISTORS 
IS 

OUR 

BUSINESS 

ALL MAKES 
ALL OHMAGES 

ALL TOLERANCES 

1/2 WATT -1 WATT -2 WATT 

We are big enough to give you 
every delivery advantage, and 
small enough to offer personal 
service. 

WE EXPORT TO ALL COUNTRIES 

Immediate Deliveries 

LEGRI S COMPANY, Inc. 
846-850 Amsterdam Avenue 

New York 25, N. Y. 

Ask For Our New Price List 

ALLIEb 
DISCS 

and 
RECORDING 
EQUIPMENT 
ALLIED Discs are favored by noted 

broadcasters and other users, for their 

high fidelity. Test them on your work. 

One of the first companies to make 

instantaneous recording equipment. 

ALLIED offers you the benefits of its 

seasoned skill. 

Write for our New Descriptive Bulletin. 

ALLIED 
RECORDING PRODUCTS CO. 

21.09 43d Av.. LONG ISLAND CITY I, N. Y. 

The Patent Guide You Have Been Waiting For! 

ELECTRONIC ENGINEERING 

PATENT INDEX, 1946 

A master compilation of over 2000 elec- 
tronics patents arranged for rapid refer- 
ence 

During 1946 the U. S. Patent Office granted over 
2000 electronics patents. Here in this single volume 
is the complete collection reproduced in entirety 
from the 52 weekly issues of the Patent Office Gazette 
issued during 1946. Each electronic patent included 
gives patent title, number, inventor, assignee, illus- 
trations, etc. All patents are conveniently arranged 
under more than 90 subject headings. Here is a 

wealth of new information on circuits, components, 
manufacturing methods, etc. 

Descriptive circular on request 
Cloth 

71/," x 101/3" 
480 Pages 

Order Now, Edition Limited 

PRICE $14.50 
ELECTRONICS RESEARCH 

PUBLISHING COMPANY 

2 WEST 46TH ST. 
NEW YORK 19, N. Y. 

Now Available. The 1946 Edition of 

ELECTRONIC ENGINEERING 

MASTER INDEX 
Covering the important one and one-half year 
period from July 1945 to December 1946, and 
including over 3000 miscellaneous entries, this 
supplement contains over 7500 new bibliographical 
listings arranged under more than 400 subject 
headings. A special feature is the 25 page classi- 
fied compilation of MANUFACTURERS' CATA- 
LOGS. 

Order Nºw. Edition Limited 

230 pages... ... . $14.50 
Send for descriptive literature. 

Shockless, easy to handle, light and tough! That's what you'll say 
when you use an XCELITE screwdriver. XCELITE screwdrivers grip 
sc!ews more snugly, too, for the.r blades are precision -ground on the 
flat belt. Specify XCELITE to your dealer . . for screwdrivers or nut 
drivers that make your work eas'er and faster. 

PARK METALWARE CO., INC. 
Dept. C Orchard Park, New York 
See us at Booth 136, Radio Parts Show, Chicago, May 13-16 

PREFERRED BY EXPERTS 

INSTRUMENT HOUSINGS PANELS CHASSIS 

%% td 90 wt Ze ine me«td 

Experienced fabrication and dependable service 

for oll types of radio and electronic parts. Send 

us your drawings and specifications for quotation. 

STAMFORD METAL SPECIALTY CO., 429 W. BROADWAY, N. Y.1 2 

'7/fetal' ?Uatk Scvsy Dc.tcacfilla.r 
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With Two DI -ACRO BENDERS 
A difficult production problem of 
forming two bends in a long length 
of tubing was solved by "teaming 
up" two DI -ACRO Benders as illus- 
trated. This dual -forming arrange- 
ment saved installation of special 
machinery. Two accurately formed 
bends are obtained in one operation -without disbortion of the tube and at a cost competitive to power 
operated equipment. More than 300 

pieces are completed per hour -600 
individual bends. 
"DIE -LESS DUPLICATING" Often 
Does it Quicker WITHOUT DIES 
This is but one example of how DI - 
ACRO precision machines-Benders, 
Brakes and Shears-can accurately 
and economically duplicate a great variety of parts, 
pieces and shapes, 
without die expense. 

Write for Catalog-"DIE-LESS DUPLICATING" 

*DI -ACRO is pronounced "DIE-ACK-RO". 

QRECISION MACHINES 

HESSS eipptIV- 321 EIGHTH AVENUE LAKE CITY, MINNESOTA 

ts. 

wet Midget Lock -u 

For vending machines, door controls, burglar alarms, 
and many other uses in which contacts must be actuated by 
one impulse and reset by another. 

Contacts are rated at 1.5 Amps., 110 V.A.C. non - 
inductive load. Can be supplied in any combination from DPST 
to 4 PDT, normally open or closed. Coils may be obtained 
for any AC voltage from 1 to 220 V.... for any DC voltage 
from 1 to 110 V. 

Further details and free catalog on request. 

4 . et, 

ldvonlce e%ys 
ADVANCE ELECTRIC & RELAY CO. 
1260 West 2nd St., Los Angeles, California Phone Michigan 9331 

NEWS OF THE INDUSTRY (continued) 

Officers, with headquarters in 
Room 2305, 90 Broad St., New York 
City. Formation of local groups. 
in various cities is already under 
way. 

AERO is composed of former 
officers (not technicians) who are 
anxious to keep alive their interest 
and knowledge in new electronic 
equipment whose use in the field 
they directed. The group has no 
affiliation with the armed services. 

Cincinnati IRE Conference 
PAPERS to be presented at the one - 
day television technical conference 
sponsored by the Cincinnati Sec- 
tion of the Institute of Radio En- 
gineers on May 3, 1947 in the 
Engineering Society Building in- 
clude : 

Antennas for Television Reception, by A. Alford, consulting engineer. 
A New Approach to Television Input Cir- cuits, by Paul F. G. Holst of Crosley Corp. 
I -F Television Amplifier Design, by Stuart Seeley of RCA. 
Television Receiver Synchronizing Cir- cuits, by R. W. Sanders of Farnsworth Tele- vision and Radio Corp. 
Cathode -Ray -Tube Screens in Contact With Metal, by C. S. Szegho of Rauland 

Corp. 
Reflective and Refractive Optics for Pro- jection Television,. Receivers, by G. g- 

Schnable of Rauland Corp. 
Interconnecting Facilities for Television, Broadcasting, by W. E. Bloecker of A. T. 

& T. Co. 
The Future of Color in Television, by Donald G. Fink of ELECTRONICS. 

Space will be provided for ex- 
hibits. A number of interesting 
demonstrations are planned, includ- 
ing that of the Crosley Broadcast- 
ing Corporation television trans- 
mitter, which will be in operation 
on channel 4 for the duration of 
the conference. Additional infor- 
mation can be obtained from E. J. 
H. Hussard, The Crosley Corp., 
1729 Arlington, Cincinnati, Ohio. 

MEETINGS 
APRIL 28 -MAY 9: International Merchant 
Marine Radio Aids to Navigation meetings ; 
first week at Hotel Roosevelt, New York 
City ; second week on three ships working - 
out of New London, Conn. 

MAY 3: IRE spring technical conference in 
Cincinnati, featuring television papers and 
exhibits ; information-E. J. H. Bussard, 
The Crosley Corp., Cincinnati. 
MAY 4-8: National Electrical Wholesalers. 
Association meeting, Traymore Hotel, Atlan- 
tic City, N. J. 
MAY 6-10 : National Plastic Exposition, spon- 
sored by The Society of the Plastics Indus- 
try, in the Coliseum, Chicago. 

MAY 13-16: 1947 Conference and Show by 
Radio Parts and Electronics Equipment 
Shows, Inc., Chicago. 

MAY 17: New England Radio Engineering 
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Attention Radio Parts Show Visitors! 

STOP, LOOK and listen 

Be sure to CROSS THE STREET. 

Without the 

UNIVERSAL "MIKE" DISPLAY 

the show won't be complete! 

BLACKSTONE HOTEL 

l, II I I Ili 
UNIVERSAL 

MICROPHONE 

DISPLAY ROOM 

II 1 II II I 
I II,, 

1111 
STEVENS HOTEL 

IG 

MAY 12 THRU 16 

UNIVERSAL MAKES QUALITY SOUND 
COMPONENTS FOR BOTH MANU- 
FACTURERS AND DISTRIBUTORS 

D20 Series Dynamic Microphones 
"808" Velocity Microphones Handi- 
Mikes "KD" Dynamic Microphones 

A132 Recording Heads D61 Fre- 
quency Records Universal A176 
Stroboscope Universal A178 Weight 
Scale Floor and Desk Stands 

UNIVERSAL MICROPHONE COMPANY 
Inglewood, California 

P.S. If you can't make the show 
send for our new 1947 catalogue 

r ti ie Introduces 
the Bulb with the 
Quick -Release Seal 

The narrow stem is 

fused to the manifold. 

easily 

Match -flame quickly breaks 

the seal to release gas. 

No premature loss of gas. 

No magnets. 

No removal of bulb 
to break seal. 

Helium 

Neon 
Argon 
Krypton 
Xenon 

Mixtures 

THE LINDE AIR PRODUCTS COMPANY 

Unit of Union. Carbide and Carbon Corporohon 

30 East 42nd St. ® New York 17, N. Y. 

In Canada: 
Dominion Oxygen Company, Limited, Toronto 

Actual Size 

Other types available 
in the lower values 

4505 
RESISTOR 

BULLETIN 

GIVES FULL DETAILS 
- - 

illustrations 
of the different 

s it peows White Molded Resistors 
types out construction, 
and gives details ab with Price 

dimensions, 
etc. A copy, wit request. Write 

List will be mailed on 

for it-today. 

MOLDED 

ORS 

Noiseless in operation 
Strong and durable 
Good performance in all 

climates 

STANDARD RANGE 
1000 ohms to 10 megohms 

NOISE TESTED 

At slight additional cost, resistors in the 
Standard Range are supplied with each 
resistor noise tested to the following stand 
cud: "For the complete audio frequency 
range, resistor shall have less noise than 
corresponds to a change of resistance of 
1 part in 1,000,000." 

LS WH/TE 
TRI S. á. WHITE DENTAL MFG. CO. INDUSTRIAL DIVISION 

HIGH VALUES 
15 to 1,000,000 megohms 

DEPT. K. 10 EAST 40th ST., NEW YORK 10, N. Y.- 
UXtRU INAPTR /Uxl.0 SMAl7 /polt AtRCAA17 ACCUSOR/U 

SMAU C471N0 AMC ORINDINO TOOLS SRCIAC CORMUSA U))RRS 
MOUND 414704 PlASTiC vKW114 COMrIACT 4/{114 MUM 

Oqe .4 lerfcelctcaá A,4,4A 9Keíast2ta! .5ruvvtedta 

r 

SMALL PARTS 
Filaments, anodes, supports, springs, 
etc. for electronic tubes. Small wire and 
flat metal formed parts to your prints 
for your assemblies. Double pointed pins. 
Wire straightened and cut diameter up to 

1/2 -inch. Any length up to 12 feet. 

LUXON fishing tackle accessories. 

Inquiries will receive prompt attention. 

ART WIRE AND 
STAMPING CO. 

227 High St. Newark 2, N. J. 

PAMARCO DE RFFE #& TENSION 
PAMARCO tensions are the perfect 
answer to lower coil winding costs! 

* FINGER-TIP TENSION CONTROL 

* OPERATOR MAKES OWN ADJUSTMENTS 

* NO TOOLS OR ACCESSORIES NEEDED 

* FITS ALL COIL WINDERS 

The free running action of the PAMARCO tension practically 
eliminates defective coils. Their compact size permits more 
simultaneous coil winds on any machine. Operator makes all 
adjustments for any gauge wire with simple thumbscrew. 

Write for literature today 

MACHINERY & RESEARCH, INC. 
K STREET ROSELLE, .NEW JERSEY 
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Model 263 

A portable self-contained Geig- 
er -Mueller counter for beta and 
gamma radiation. Geiger tube 
externally mounted and detach- 
able from clip. Meter scale 
calibrated in 3 ranges with 
gamma radiation from radium. 
Equipped with head phones for 
aural counting. An instrument 
with a distinctive background of 
service. 

Model 262 

The Radiation Meter is a roent- 
gen calibrated instrument used 
to measure scattered radiation in 
the vicinity of x-ray or gamma 
ray equipment. The instrument 
is calibrated to indicate a top 
scale reading of two milli -roent- 
gens per minute. It is ideal to 
spot check installations for scat- 
tered radiation to determine any 
need for additional protection. 

THE VICTOREEN INSTRUMENT CO. 

5806 HOUGH AVENUE 
CLEVELAND 3, OHIO 

NEWS OF THE INDUSTRY (continued) 

Meeting of North Atlantic Region of IRE ; 

six technical papers, luncheon, and banquet at Continental Hotel, Cambridge, Mass. 
MAY 21-24: ASME Oil and Gas Power 19th National Conference, Cleveland, Ohio. 
MAY 26-27: Annual meeting, 3rd NAB dis- trict, Lord Baltimore Hotel, Baltimore, Md. 

MAY 26-29 : ASME Aviation Meeting, Los Angeles, Calif. 

Mn' 27: Metal Powder Association annual spring meeting, Waldorf-Astoria Hotel. 
JUNE 10-13: EMA annual convention, Ste- vens Hotel, Chicago. 

Jr NE 12-13: ASME Wood Industries 
National Conference, Madison, Wis. 

TUNE 16-19: ASME semiannual meeting, 
Stevens Hotel, Chicago. 

SEPT. 1-4: ASME fall meeting, Hotel Utah, Salt Lake City. 

SEPT. 8-12: Second Annual Conference and Exhibit of The Instrument Society of America, at Stevens Hotel, Chicago. 
OcT. 6-8: ASME Petroleum Mechanical Engineering Conference, Houston, Texas. 
OCT. 21-25: Pacific Chemical Exposition, 
San Francisco Civic Auditorium. 

BUSINESS NEWS 

GENERAL ELECTRIC purchased from 
WAA for $851,000 the radio receiv- 
ing tube plant that it operated 
during the war at Tell City, In- 
diana. 

ELECTRA VOICE CORP. purchased 
from WAA for $781,000 the radio 
receiving tube plant operated by 
G -E during the war at Bowling 
Green, Ky. 

INDUSTRIAL TELEVISION, INC., has 
been newly established in Nutley, 
N. J. to design, manufacture, and 
install television equipment and 
other electronic devices. 

AMERICAN RELAY & CONTROLS, 
INC., Chicago, has acquired all 
assets of the Chicago division of 
Allied Control Co., Inc. 

GOTHARD MANUFACTURING CO. has 
been purchased by the E. F. John- 
son Co., Waseca, Minn. 

ENGINEERING CONTROLS, INC. is the 
new name of Pacific Enterprise 
Products Co., Los Angeles, Cal. 

FARNSWORTH TELEVISION & RADIO 
CORP. has doubled the space avail- 
able for manufacturing operations 
at its Fort Wayne, Indiana plant, 
and now has all research and en- 
gineering activities at this plant. 

AIRCRAFT RADIO CORP., Boonton, 
N. J. announces delivery of ten of 
the newly -developed vhf omnidi- 
rectional range radio receiving sys- 
tems to CAA for installation in 

() C%Z LOWER 

DIELECTRIC LOSS 

e GREATER ADAPTABILITY 

IN MOUNTING 

LIGHTER WEIGHT 

EASIER TAPPING 

LESS CHANCE 

OF BREAKAGE 

All types, shapes and sizes 
including turrets for modern 

Radio -Electronic needs. 

BARKER 8 
WILLIAMSON 

DEPT. E-57237 FAIRFIELD AVE., UPPER DARBY, PA. 
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f !ONES 300 SERIES 
PLUGS and SOCKETS 

P -306 -CCT 

S -306 -AB 
Insulation is of 
Caps are of metal with formed fibre lin- 
ings. Made In 2 to 33 contacts. Although 
designed for 45 volts at 5 amperes, these 
Plugs and Sockets can be used at higher 
ratings where circuit characteristics per- 
mit. 2 contact round, others rectangular. 
For additional information write today for 

catalog No. 14 showing complete line of 

Electrical Connecting Devices. 

A high quality line 
of small Plugs and 
Sockets adaptable 
to a thousand uses. 
All Plugs and 
Sockets are Polar- 
ized."Knife-switch" 
Socket contacts 
are of phosphor 

bronze, cadmium 
plated. Bar type 
Plug contacts are 
of brass, silver 
plated. 

BM 120 molded Bakelite. 

HOWARD B. JOnES DIVISIOn 
CIncH MFG. CORP. 

2460 W. G£OAG£ ST. CHICAGO 18 

Solves the Problem of 

Mailing List Maintenance! 
Probably no other organization is as 

well equipped as McGraw-Hill to 
solve the complicated problem of 
list maintenance during this period 
of unparalleled change in industrial 
personnel. 

McGraw-Hill Mailing Lists cover 
most major industries. They are com- 
piled from exclusive sources, and are 
based on hundreds of thousands of 
mail questionnaires and the reports 
of a nation-wide field staff. All names 

are guaranteed accurate within 2%. 

When planning your direct mail 
advertising and sales promotion, con- 

sider this unique and economical serv- 

ice in relation to your product. Details 
on request. 

te-R'ittei _. 

tic CRAW -HILL 
DIRECT MAIL LIST SERVICE 

McGraw-Hill Publishing Co., Inc. 

DIRECT MAIL DIVISION 

330 West 42nd St., New York, 18. N. Y. 

How Radio Manufacturers Use 

&limeade 
FLOCK` 

Both Cotton a n d 

Rayon Flock are 
available immedi- 
ately in a variety 
of colors. 

Write for 
Free Booklet 
and Prices. 

(I) Coating cabinet interiors dissi- 
pates reflections and adds acoustical 
qualities. (2) Coating the edges of 
adjoining parts before assembly elimi- 
nates vibration. (3) Coating phono- 
graph turntables adds a soft non - 
scratching cushion for records. (4) 
Coating cabinet bases lends a soft, 
velvety "feel" and protection to table 
and desk tops. (5) Coating wire 
grill- adds a smart finish at low cost. 

CUP WASHERS 
for Binding Screws 

Preferred 
as a source of pre- 
cision - made 
WASHERS and 

STAMPINGS 
manufactured to 
your specifications 

WHITEHEAD STAMPING CO. 
1691 W. Lafayette Blvd. Detroit 16, Michigan 

The "fly -weight" Model 2 A 0.45 
Actual Size Illustrated 

RECHARGEABLE NON -SPILL 

VITAMITE 
1 OZ. BATTERIES 

(Smaller Than 2 Pen -Lights) 

IDEAL FOR USE WITH 
Sub -Miniature Filament Type Tubes 
for HEARING AIDS, POCKET RADIOS, ETC. 

LARGER MODELS ALSO AVAILABLE 
Write for Data and Literature 

THE VITAMITE COMPANY 
227 West 64th Street New York 23, N. Y. 
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Here is the Snap -Action Open Blade switch 
that is in a class by itself. Its patented Rolling Spring 
construction is the basis of almost unlimited variations as 
to length and shape of actuators, movement and pressure. 
Terminals may be at side or rear. 

Many variations of this switch, at modest cost, already 
in use on various mass -production products. Rated at 15 
amps. 125 volts A. C. Let us help you NOW in engineering 
your switch problems into a Rolling Spring Snap -Action 
design for better, more accurate performance and longer life. 

ACRO ELECTRIC COMPANY 
1316 SUPERIOR AVENUE CLEVELAND 14, OHIO 

POWER TRANSFORMERS 
CAPACITIES TO 50 KVA 
TO YOUR ORDER --QUICKLY 

Our Plant is geared to produce special 
order Power Transformers. We have 
the engineering know-how to design 
to your specific needs or to follow 
your prints. 

Ample manufacturing facilities for the production 
of a complete range of Power Transformers up to 
50 KVA. In most instances, orders can be put in 
work shortly after their receipt. Your inquiries are 
invited. 

ELECTRAN MFG. CO. 
4589 ELSTON AVE. CHICAGO 30, ILL. 

NEWS OF THE INDUSTRY (continued) 

CAA's fleet of regional inspection 
aircraft. 

RADIO ENGINEERING Co., 8 State 
St., New York City, offers a com- 
plete engineering service for small 
receiver manufacturers. 

AMERICAN WATERWAYS OPERATORS, 
INC., has set up a special radar 
committee to study standardization 
of radar equipment and navigation 
aids on the rivers. 

PERSONNEL 

R. O. WHITESELL, formerly chief 
engineer of the rectifier division of 
P. R. Mallory Co., is now a partner 
in the sales engineering firm of En- 
gineering Products, Indianapolis, 
Ind. 

JOHN A. HIPPLE has been appointed 
chief of the Atomic Physics Section 
at the National Bureau of Stand- 
ards, where he will direct research 
in ionization and separation of 
molecules by electron impact and 
will design and supervise construc- 
tion of new mass spectrometers to 
be used in measuring masses of 
elements and their isotopes. He 
comes directly from Westinghouse 
Research Laboratories. 

J. A. Hippie J. J. Mellon 

J. J. MELLON is now chief engineer 
of Allen-Bradley Co., Milwaukee, 
Wisc., replacing Gustav O. Wilms 
who will continue to serve the com- 
pany on a consulting engineering 
basis while in semi -retirement 
spending his winters in Florida. 

GARRARD MOUNTJOY, former presi- 
dent of Electronic Corporation of 
America, has been appointed chief 
radio engineer of Stromberg -Carl- 
son Co. 

DONALD MACGREGOR, formerly ex- 
ecutive vice-president of Webster - 
Chicago Corp., haä joined Zenith 
Radio Corporation in Chicago as 
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Again 
Available! 

ALUMINUM 
FOIL 

IN FINE GAUGES FROM 

.000197" to .000394" 
AND UP. 

Finest quality aluminum foil 
for condensers and other 
electronic applications. 

. 
Place your order on our 

mill schedule today. 

. 
REEVES INTERNATIONAL, INC. 

IO East 52nd Street 
New York, 22, N. Y. 

PERMEABILITY 
TUNERS 

SUPERHETERODYNE 

. TUNERS 

535 to 1660 KC Complete 

3 Color Dial and Drive 

AH units Pre -Tracked at Factory 

AERMOTIVE 
EQUIPMENT CORP. 

1632 Central St. Kansas City, Mo. 

New York Office 
H. BRAVERMAN 

161 Washington St. N. Y. 6, N. Y. 
:"Cs:;:u::,.::;:;<,;:<; 

Seeing now made 
possible by remark- 
able new electronic 
features, embodied in MI lll- 

SECONDS 
TO THE INCH 

P R E S S U R E G RA P H with Syncro-Marker 
Reproduces on oscillograph screen, accu- 
rate picture of pressures during and after 
explosion, relates pressure variations to 
time, top dead center, angular velocity, 
etc. See pressure -time characteristics.' of 
automotive, jet and Diesel engines, also 
compressors, pumps, etc. Operates over 
range from static up to 10.000 cycles at 
pressures from 0 to 10,000 lbs. 

Send for description and full 
engineering data. 

Angular Sync Pressuregroph Syncro.Marker Oscillogroph 

ELECTRO PRODUCTS LABORATORIES 
549 W. Randolph St., Chicago 6, III. Phone ST ate 7444 

RCA has several attractive positions for electrical engineers, 
working in electronics, who are capable of accepting ideas re- 
leased by the research laboratories and carrying them through 
the stages of development and design, into production. 

Write to 
National Recruiting Office 

RCA Victor Division 
Camden New Jersey 

FOR MOST DEPENDABLE SERVICE 
yeech %.9pect;eicatiesa 

QUADRIGA 
QUALITY WASHERS 

Make sure with washer precision matching your engineering. Half a cen- 
tury of experience. Facilities for quick production, any quantity, small or 
large. Also wire terminals, and SMALL STAMPINGS, any design. With- 
out obligation edvise us of your needs for prompt estimate. Ask for 

>Y'.:e..>M;,>: QUADRIGA Catalog. 

The Quadriga Manufacturing Co. z. 

221-A W. GRAND AVE., 

CHICAGO 10, ILLINOIS 
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SIGMA SENSITIVE RELAYS- 
HAVE PROVEN THEMSELVES IN COUNTLESS APPLICATIONS: 
Vehicular Communications 
Temperature Control 
Vacuum Tube Circuits 

Fire and Burglar Alarms High Speed Keying 
Telephone Dialing ... and many others 
Aircraft Controls 

SIGMA'S SPECIALTY is the combination of a fine relay and an unusually thorough 
approach to your specific application problem. 

SIGMA STANDARD RELAYS are available with various enclosures including fixed 
mountings, 5 -pin, and octal male plug bases. 

Sigma Instruments, INC. 

CZezizetdive RELAYS 
62 Ceylon St., Boston 21, Mass. 

New relays are being developed for 
special purposes. Send your requirements 
to SIGMA for dependable relay recom- 
mendations. 

UNIVERSITY REFLEX CONSTRUCTION 

Engineered for 
efficiency and quality 

The conversion efficiency of UNIVER- 
SITY loudspeakers over the useful 
speech frequency range is 35 to 50 
percent! Parallel to this superior sen- 
sitivity, is naturalness of tone and a 
ruggedness which permits every model 
to be unconditionally guaranteed for 
one year. Magnets of higher magneto - 
motive force, greater rigidity and con- 
centricity of voice coils resulting in 
smaller air -gap clearances, better heat 
dissipation in the voice coil, diaphragms 
with a higher fatigue characteristic, and 
exclusive "rim centering" construction 
are a tribute to UNIVERSITY design. 

UNIVERSITY 
LOUDSPEAKERS INC 

225 VARICK STREET 
NEW YORK 14, N.Y. 

MODEL LH 

WITH SAH DRIVER- 
High efficiency reflex 
speaker, best for all- 
around, high -power P. A. 
use. 

MODEL MM-2TC- 
Submeryence and explo- 
sion proof, may be cleaned 
with live steam-for ship, 
railroad or mine. 

Pot. Pend. 

-.. r 
Look for ;us at BOOTH NO. 16, RADIO PARTS and ELECTRONIC EQUIPMENT SHOW 

NEWS OF THE INDUSTRY 

vice-president in charge 
duction. 

(continued) 

of pro - 

M. J. GROSS, with G -E since 1928, 
has been made vice-president in 
charge of engineering at General 
Electric X -Ray Corp., Chicago. 

M. J. Gross V. K. Zworykin 

VLADIMIR K. ZWORYKIN, director of 
electronic research at RCA's Prince- 
ton laboratories, was awarded the 
Franklin Institute's Potts medal 
for his invention of the iconoscope 
and kinescope.,. Dr. Zworykin was 
recently elected vice-president and 
technical consultant of the RCA 
Laboratories Division, and is now 
developing electronic computing 
equipment for use in weather pre- 
diction and weather control. 

ELMER P. GERTSCH becomes general 
works manager for the five plants 
of Hoffman Radio Corp. in Los An- 
geles. 

ARTHUR J. SANIAL has resigned as 
chief engineer of Atlas Sound Corp. 
to devote full time to consulting en- 
gineering work in the field of so'und 
systems. 

SAMUEL BERMAN, research engineer 
with Waugh Laboratories Division, 
received the Longstreth Medal, an- 
nual new -inventions award of The 
Franklin Institute, for development 
of a metal locator used in surgery. 
Distribution and sale of the instru- 
ment is being handled by General 
Electric X -Corp., with Waugh Lab- 
oratories continuing its manufac- 
ture. 

CARL S. RoYs has been appointed 
professor of electrical engineering 
at Syracuse University. He previ- 
ously held a similar position at Illi- 
nois Institute of Technology, and 
was active in organizing and man- 
aging the Ohmite Laboratory of 
Precision Measurements of the 
Armour Research Foundation. 
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WELL ___ 

w eA DDA YA 

KNOW1 

No - this man hasn't discovered who 
murdered the butler and stuffed his body 
in the bath -tub. 

He's reading an advertisement in THIS 
magazine! He has his eye on a product 
that promises the answer to a brand new 
problem he's been sweating over. 

Exaggerated? Not a bit! For the ad- 

vertising pages of every McGraw-Hill 
publication are repleté with ideas, prod- 
ucts, services designed for the men who 

are responsible for design, production, 
maintenance, marketing - every specific 
operational phase of modern business and 

industry. 

Month after month America's leading 

manufacturers are parading their newest 

and best wares before your eyes in THIS 
McGraw-Hill magazine. You're the judge 

and jury as to whether they can solve a 

problem-offer a short-cut-show a profit 

- for you. 

To keep in touch with 

the parade 
READ THE ADS. 

DECADE SCALING UNIT 

THIS unit offers the research 
laboratory a quick and effective 

means of counting the number of 
pulses from any desired source. It 
will prove invaluable in such 
studies as: 

Nuclear Research 

Radioactivity 

Mass Spectography 

GENERAL 

TYPE 
YYZ-1 

In addition it will be found ex- 
tremely useful: 

For Timing Purposes 

For Counting Rapidly Recurring 
Phenomena 

For Use in Conjunction with 
Calculating Machines 

For additional information, write: 
General Electric Company, Electronics 
Department, E-6411, Syracuse 1, N. Y. 

ELECTRIC 

SPST ROTARY SNAP 
SWITCH 

3A-I25 V., IA -250 V. Cata- 
log No. 100. 1/8" IPS x 5/16" 

Shank, Single Hole Mounting 
6" Leads, One Knurled Nut. 

-z,eze gexta 
by Slater 

We think so-and so do our customers. Proving Slater's 
superior design and workmanship in scores of applications. 

They're good! 
Listed by Underwriters' Laboratories, Inc. 

WRITE FOR BULLETIN 
Samples Available 

ELECTRIC & MFG. CO., Inc. 

34.63 56TH STREET, WOODSIDE, NEW YORK 

CTROX»eteeim 
are standard components of leading 
quality instruments because of their 
time -tested, time -proven dependa- 
bility. Electrox Rectifiers are 
individually inspected, tested, certi- 
fied right before shipment. They cost 
no more I 

Write for Descriptive Bulletin 1461 

Electrox Division 
THE SCHAUER MACHINE CO. 
2119 Reading Road Cincinnati 2, Ohio 
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BROADCASTING. 

COMMUNICATIONS. 
MANUFACTURING. 

TELEVISION. CAA. 
ARMY. NAVY. 

SERVICING. 

INDUSTRIAL. 

Where Do YOU 

Go From Here? 
CREI streamlined, spare time training 

is the DIRECT COURSE to that secure 

GOOD -PAYING lob You Want 

You may have "gotten by" up to this point. But if you want to progress with the industry . . . if you want an important, good -paying position and the security that goes with it-you must acquire up-to-date technical training. 

No matter if your interest lies in broadcasting, aviation, manufacturing, television or radio service, or in any of the many other other radio -electronics applications that are open today . , you can en- roll with CREI confident that this high -calibre, professional, practical radio -electronics engineering training will give you proper and sound qualifica- tions for the field of your choice. 

Decide today "where YOU will go from here". You can assure your future security . end the threat of competition challenging you for your job. 
CREI is prepared to train you for a better place in this new world of electronics. Mail the coupon today for details of the CREI self-improvement program. 

CAPITOL RADIO 
ENGINEERING INSTITUTE 

An Accredited Technical institute 
Dept. E-5, 16th & Park Rd., N. W. 

WASHINGTON 10, D. C. 

MAIL COUPON FOR FREE BOOKLET 

CAPITOL RADIO ENGINEERING INSTITUTE 
16th & Park Road, N. W.. Dept. E-5, Wash. 10, D.C. 
Gentlemen: Please send me your free booklet, "CREI training for your better job in RADIO -ELEC- 
TRONICS", together with full details of your home 
study training. I am attaching a brief resume of my 
experience, education and present position. 
CHECK PRACTICAL RADIO ENGINEERING 
COURSE D PRACTICAL TELEVISION 

ENGINEERING 

NAME 

STREET 

CITY ZONE. . STATF 
I am entitled to training under the G. I. Bill 

NEW BOOKS 
Speedlights 
By ARTHUR PALME. American Photo- 
graphic Publishing Co., Boston, Mass. 
1946, 128 pages, price $2.50. 

IN THIS small book the author, well 
known in the photographic litera- 
ture for his articles on the subject, 
performs the distinctive service of 
answering nearly all the questions 
photographers are now asking 
about those flashlights which can 
be fired more than once, thanks to 
the marvel of electronics. 

There is the history, going back 
to Fox Talbot and his spark tech- 
niques, of the improvements worked 
by Mach and Boys and finally to 
the modernization of the whole 
principle by Edgerton in 1928. 
There are descriptions of commer- 
cial equipment available at the time 
the book was written ; there are 
many Pictures made by various ex- 
ponents of the high-speed flash and 
data on how these pictures were 
made; there are circuit diagrams 
and pages on home assembly, a 
chapter on the synchronization 
problem-and, quite properly, a 
warning that 2,000 volts is a lethal 
amount of electrical pressure no 
matter who touches it. 

This is a good little book, giving 
a lot of data on a most timely sub- 
ject.-K.H. 

Fundamentals of Industrial 
Electronic Circuits 
By WALTHER RICHTER. McGraw-Hill 
Book Company, Inc., New York, 1947, 
569 pages, $4.50. 

THIS new addition to the growing 
list of books dealing with electronic 
fundamentals suffers in only one 
respect according to this reviewer 
-its title is slightly misleading. It 
deals not exclusively with circuits 
useful in industrial processes, as 
one might suppose, but with many 
circuits which are useful to all 
electronic engineers whether their 
chief interest is industrial control 
or communication. In other words, 
the "industrial" aspect of the title 
should not prevent a nonindustrial 
engineer from being interested in 
the book. 

The author, who is not unknown 
to readers of Electronics, has an 
easy style. He uses many mechani- 
cal analogies. The number of 

What Makes A 

Mailing Click? 

Advertising men agree 
-the list is more than half 
the story. 

McGraw-Hill Mailing 
Lists, used by leading manu- 
facturers and industrial serv- 
ice organizations, direct 
your advertising and sales 
promotional efforts to key 
purchasing power. They 
offer thorough horizontal 
and vertical coverage of 
major markets, including 
new personnel and plants. 
Selections may be made to 
fit your own special require- 
ments. 

New names are added 
to every McGraw-Hill list 
daily. List revisions are 
made on a twenty-four hour 
basis. And all names are 
guaranteed accurate within 
two per cent. 

In view of present day 
difficulties in maintaining 
your own mailing lists, this 
efficient personalized service 
is particularly important in 
securing the comprehensive 
market coverage you need 
and want. Ask for more 
detailed information today. 
You'll probably be surprised 
at the low over-all cost and 
the tested effectiveness of 
these hand-picked selections. 

Me 6RAWHILL 
OIIuOT MAIL UST SEIIVICE 

McGraw -Hin Publishing Co., Unfc, 

DIRECT MAIL DIVISION 

330 WEST 42nd ST. 

NEW YORK 1$, N. Y. 
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How to give a 

Bigger u 
-Q719565E 

...without 

budging your 

budget a bit 

SUPPOSE Bill S., one of your employees, is due for 

a $ 75 bonus this year. If you give the bonus in 

U. S. Savings Bonds, Bill will receive-not $75, nor 

a $75 Bond-but a $100 Bond. 

Yes, the bonus in Bonds looks like a lot more-and 

it is more. (Every $3 put into U. S. Savings Bonds pay 

$4 at maturity.) With the same size appropriation, 

you're actually giving a bigger bonus. 

Consider, too, that Savings Bonds mean individual 

security for each Bond-holder-and collective security 

for all of us, because they help to control inflationary 

tendencies. You can easily see that you're doing your- 

self, your employees, and your country a favor by 

deciding to ... 

Give the BONUS in BONDS 

... and keep up your Payroll Savings Plan! 
IMPORTANT: If you have not already received your 

copy of "How You Can Help Give Free Enterprise a 

Boost," write on your letterhead to: Room 750, 

Washington Building, U. S. Savings Bonds Division, 

Washington 25, D. C. Limited supply. Please write 

today. 

The Treasury Department acknowledges with appreciation the publication of this message by 

ELECTRONICS 

This is an official U. S. Treasury advertisement prepared under the auspices of the Treasury Department and The Advertising Council, 
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FASTENS DEEP, 
HOLLOW SHAPES 
of metal, fabric, wood or plastic 

Typewriter Cases 

Camera Carrying Cases 

Lunch Boxes, etc. 

faster, cheaper 
stronger 

with semi -tubular or split rivets 

If your product - whether metal, fabric, wood or 
plastic - requires fastening and the parts can be 
brought to a machine, investigate MILFORD 
FASTENING EQUIPMENT. Fifteen standard 
models of rivet -setters to fasten everything from 
wrist watch bracelets to refrigerators. 

THE MILFORD RIVET 
& MACHINE CO. 

859 Bridgeport Avenue, Milford, Conn. 
1002 West River Street, Elyria, Ohio 
Inquiries may also be addressed to our subsidiary: 

THE PENN RIVET & MACHINE CO., PHILADELPHIA 33, PENNA. 

of applications of 

COSMALITE* 
a spirally laminated paper base Phenolic Tube 

496 Cosmalite ... for coil forms in all stand- 
ard broadcast receiving sets. 

SLF Cosmalite for permeability tuners. 

Advantages include lower costs and quicker 
deliveries. 

Ask also about our spirally wound kraft and fish 
paper Coil Forms and Condenser Tubes. 

Trade mark registered. 

MODEL 
No. 100-B 

for experienced 
cooperation 

"call Cleveland" 

Ilse CLEVELAND CONTAINER ea. 
6201 BARBERTON AVENUE CLEVELAND 2, OHIO 

PRODUCTION PLANTS alto al Plymouth, Wisc., Ogdensburg, N. Y., Chicago, III., Detroit, Mich., Jamesburg, N. J. 
PLASTICS DIVISIONS at Plymouth, Wisc., Ogdensburg, N. Y. ABRASIVE DIVISION at Cleveland, Ohio 

New York Sales Office -1186 Broadway, Room 223 
IN CANADA-The Cleveland Container Canada Ltd., Prescott, Ovtorio 

NEW BOOKS (continued) 

mathematical equations he includes 
is practically zero, and he has a 
vast proficiency in making clear the 
basic functioning of complex ar- 
rangements of tubes and compo- 
nents. His use of problems at the 
end of each chapter and the inclu- 
sion of numerous bibliographies 
situated near the text to which they 
apply are important and useful ad- 
juncts. 

The 27 chapters deal with such 
fundamentals as circuit theorems; 
mutual and self inductance, capaci- 
tance and combinations thereof ; 
nonlinear conductors; amplifiers; 
timing circuits; bucking or com- 
pensating circuits; cathode fol- 
lowers ; tube wattmeters; tuned 
circuits; beat -frequency and relaxa- 
tion oscillators ; phototubes and op- 
tical systems for them. 

The meticulous yet clear explana- 
tions of the basic circuits and of 
their design features, leavened by 
the occasional light touch, make 
this a book which is strongly rec- 
ommended.-K.H. 

Russian -English Technical 
and Chemical Dictionary 
By LUDMILLA IGNATIEV CALLAHAM. 
John Wiley & Sons, Inc., New York, 
1947, 794 pages, $10.00. 

INTENDED chiefly for English-speak- 
ing chemists and chemical en- 
gineers with a fair knowledge of 
Russian, this monumental work 
also provides comprehensive cover- 
age of electrical engineering and 
other fields, and includes the more 
frequently used terms in aviation, 
radio, physics, mathematics, and 
other pure sciences. An introduc- 
tion orients the reader in most effi- 
cient usage of the dictionary, and 
lists common Russian technical 
word endings.-J.M. 

Television Receiving 
Equipment 
By W. T. COCKING. Itiffe & Sons, 
Ltd., Dorset House, Stamford St., 
London, S. E. 1, England, Second Edi- 
tion, 1947, 380 pages, 12/6d plus 5 d 
postage. 

ALMOST 50 additional pages cov- 
ering important improvements in 
television receiving techniques de- 
veloped during and since the war 
in England have been added in this 
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As 

FINE RIBBONS 
OF 

TUNGSTEN and MOLYBDENUM 
Quality and accuracy in our fabrica- 
tion of Tungsten & Molybdenum Rib- 
bons have characterized our service 
to the Electronic industry. 

A development of 

1011 
H. CROSS Co. 
S Beekman St.. New York 7. N.Y. 

Solve Wire 
Stripping 

Problems with 
"SPEEDEX" 

WIRE STRIPPER KIT 

The famous "Speedex" Wire Stripper complete 
with 7 interchangeable blades for stripping any 
size wire from No. 8 to No. 30 will be the handiest 
tool in the shop. Strips 800 to 1000 wires por 
hour-cuts wires too. Just press the handle and 
the job is done. For use with solid or stranded 
wires. 

WRITE DEPT. E FOR FULL PARTICULARS 

GENERAL CEMENT MFG. CO. 
ROCKFORD, ILLINOIS, U. S. A. 

WE manufacture a complete line of equipment 

TRANSFORMERS, special and standard types WELDERS INCANDESCENT LAMP manufacturing equipment from 100 to FLUORESCENT TUBE MAKING EQUIPMENT 400 Amps ELECTRONIC EQUIPMENT. vacuum pumps. etc. 
WET GLASS SLICING and cutting machines for laboratory use 
GENERAL GLASS working machines and burners 
COLLEGE GLASS working units for students and laboratory 

EISLER ENGINEERING CO. 
731 So. 13th St. (near Avon Ave.) Newark. New Jersey 

SPOT WELDERS, electric from ,4 to 50 KVA AC ARC 

Rich Spaod ?roduotion Of Quality 
R. F. Coils and Sub-Assemblies, 
For Discriminating Manufacturers 

Clsppard INSTRUMENT 
LABORATORY, INC. 

1125 Bank Street, Cincinnati 14, Ohio 

UNIVERSAL'S "MIGET" POCKET TOOLS, 

Dandy 12 Pc. Set: 10 Miget Open End 

Wrenches 3/16" to 7/16". This and Slip 

15% & 75% Ungrip Miget Pliers, & 

Screwholder. $12.95. Remit Today. New 

catalog Free! ! ! 

UNIVERSAL TOOL COMPANY HAS IT 

1527 Grand Kansas City 8, Missouri 

This 
CONTACTS 
Section 

supplements other advertising 

in this issue with these addi- 

tional announcements of prod- 

ucts essential to efficient and 

economical operation and main- 

tenance. Make a habit of check- 

ing this page, each issue. 

Classified Advertising Division 

ELECTRONICS 

MICROMETER 
FREQUENCY 
METER i for 

Checking 
Transmitters 

from 100 Kc to 175 Me. 
within 0.01 per cent 

LAMPKIN LABORATORIES 
Bradenton, Fla. U. S. A. 

'O- f I' PAT ~ 

Recorders 
*inference ECONOMICAL 

PERMANENT 
INSTANTANEOUS 

PLAY-BACK 

UNINTERRUPTED 
Longtime (up to 12 hours) Conference 
E Telephone Recordings onSefety Film 
Models for Dictation "TALKIES" 
MILES REPRODUCER CO. 812 BROADWAY.N.Y.3 

PRINTED TAPE - for "Parts" Marking - 
TOPFLIGHT TOOL CO. 

Huber Bldg.. Verk. Pe. 

BALL BEARINGS 
MPB makes 

more than 

different types 

and sizes ... 

For precision instruments, laboratory equipment, electronic 

devices, to minimize friction, space, weight, and to 

overcome starting torque specify MPB hearings. 

Radial Pivot Angular Contact Thrust 
Promptly Available Ask for catalog Elton 

»INGS 
INCORPORATED 

, NEW HAMPSHIRE, 

..::ally; :liìl.lia,,:._,..:.:.:..'.:1111ai:::,.,;il 

ELECTRON TUBE 
MACHINERY 
OF ALL TYPES 

STANDARD 
AND SPECIAL 
DESIGN 

We specialize in 
Equipment and Methods 
for the Manufacture of 
RADIO TUBES 
CATHODE RAY TUBES 
FLUORESCENT LAMPS 
INCANDESCENT LAMPS 
NEON TUBES 
PHOTO CELLS 
X-RAY TUBES 
GLASS PRODUCTS 

Production or Laboratory Basis 

Kahle ENGINEERING CO. 
1309 SEVENTH STREET 

NORTH BERGEN, N. J., U. S. A. 

AUDIO FREQUENCY 
DAMPING MATERIAL 

AUDIOID A*-Used in 3-A Feedback 
Recording System-Exclusive New Perma- 
nent Synthetic Viscous Damping for 

CUTTERS 
PICK-UPS 
REPRODUCERS 

LIGHT VALVES 
SPEAKER UNITS 
MICROPHONES 

1/8" sheet-ISO sq. in Min. Order ...$5.00 
1/16" sheet (for laminating) -250 sq. in..$5.00 

Postage prepaid in U. S. and Canada. Rates for 
speowl thicknesses or quantity orders on request. 

Send name and address with check or 
money order to 

COOK LABORATORIES 
139 Gordon Boulevard 
Floral Park, N. Y. 

Prompt Deliveries 
Specializing 

In High Voltage Filament and Plant 
Trn,srfesrmers for Electronic Projects 

ELECTRO ENGINEERING WORKS 
6021 COLLEGE AVENUE 10,,,t AND I I CALIFORNIA 
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BROWNING 
LABORATORIES 
Precision Instruments 
for Electronics and 
Radio Research and 
Testing 

Versatile, Precision 
OSCILLOSCOPE 

MODEL OL -15 
This is a highly flexible instru- 
ment particularly adaptable for 
production testing or research 
work in television, radar, fac- 
simile work, and radio -frequency 
equipment. 

MODEL R.I-12 

FM -AM TUNER 
An easy -to -install highly -sensitive 
tuner that provides distortion -free 
reception on FM and quality re- 
ception on AM. Tuning eye shows 
correct tuning. One antenna 
serves both FM and AM. Many 
other features. 

WWV FREQUENCY 
CALIBRATOR 

Full, accurate use of station 
WWV, the world's finest primary 
frequency and time standard, is 

obtained from the Browning 
Model RH -10 Standard Frequency 
Calibrator. 

WRITE FOR LITERATURE 

OTHER EQUIPMENT manufactured 
by Browning Laboratories includes 
an accurate frequency meter and 
ECO Model MJ-9, for operating in 
the Ham bands, and a frequency 
meter (Model S-4) especially design- 
ed for checking mobile transmitters, 

BROWNING 
LABORATORIES, INC. 
WINCHESTER, MASS. 

NEW BOOKS (continued) 

second edition of a book written 
specifically for television tech- 
nicians. The author is editor of 
Wireless Engineer. The chapter 
on electromagnetic deflection has 
been greatly expanded since this 
system is now almost universally 
employed in England. Though 
British television standards differ 
slightly from those in the United 
States, circuits and techniques are 
so similar that American techni- 
cians will find much valuable infor- 
mation in this book.-J.M. 

The Theory of Mathematical 
Machines 
By FRANCIS J. MURRAY, Associate Pro- 
fessor of Mathematics, Columbia Uni- 
versity. King's Crown Press (Division 
of Columbia University Press), New 
York, N. Y., 1947, 116 pages, $3.00. 

THOSE engaged in construction 
of continuous calculating devices, 
differential analyzers, and digital 
calculators will find this comprehen- 
sive discussion of the basic prin- 
ciples of such devices invaluable. 
Fundamental requirements are 
considered, and mechanical and elec- 
tronic approaches are taken up one 
by one. Perhaps a third of the 
book is devoted to the electronic cir- 
cuitry of calculators. 

Reproduction is directly from 
typed copy and the author's original 
sketches, with excellent clarity, us- 
ing two -column makeup on 8 x 11 - 
inch pages. The format was chosen 
to make scholarly material such as 
this available at minimum cost. 

Automatic Telephone 
Practice 
By HARRY E. HERSHEY. Technical 
Publications, Whitewater, Kansas, 
Fifth Edition, 132 pages, $4.00. 

THE LARGE pages of the volume con- 
veniently display all phases of the 
Strowger step-by-step telephone 
system. The treatment includes dis- 
cussions of general principles, his- 
torical aspects, circuit kinks (some 
of which have been designed for 
nontelephone use), and circuits. 
Any engineer interested in remote 
control or telemetering will profit 
from a review of the sections deal- 
ing with relays and stepping de- 
vices. 

In addition, the reader is treated 
to a whole chapter on morals, be- 
sides frequent interjections of 
autobiographical bits, diatribes 
against newspaper men, and the 
theological gem, "Christus Victor". 
It is a tossup whether the collector 
of literary curiosa or the student 
of automatic switching will get the 
greatest value from the book.-A.A. 
MCK. 

Commercial Broadcasting 
Pioneer 
By WILLIAM PECK BANNING. Harvard 
University Press, Cambridge 38, 
Mass., 1946, 308 pages, $3.50. 

Foa THOSE who listened to the first 
WNAC-WEAF network broadcast 
on a crystal set or thrilled to voices 
from across the continent over a 
loudspeaker during one of the first 
transcontinental hookups, this book 
is rich and satisfying. The subtitle, 
"The WEAF Experiment, 1922- 
1926", appropriately defines the con- 
tents. The author, as a former 
assistant vice-president of the, 

American Telephone & Telegraph 
Co., was admirably placed to evalu- 
ate the great role played by the 
Telephone company as a builder and 
supplier of all types of broadcast 
equipment, custodian of the net- 
works, and operator of its own sta- 
tions.-A.A.MCK. 

Concise Chemical and 
Technical Dictionary 
EDITED BY H. BENNETT. Chemical 
Publishing Co., Inc., Brooklyn, N. Y., 
1947, 1055 pages, $10.00. 

APPROXIMATELY 50,000 definitions 
covering every field are included, 
with major emphasis on chemical 
and nucleonic terms. Thousands 
of trade -name products in the 
plastic, rubber, pharmaceutical, 
and chemical fields are listed with 
their chemical compositions and 
properties. Opening sections cover 
the nomenclature of organic chem- 
istry, names and formulas of rad- 
icals, pronunciation of chemical 
words, and abbreviations used, 
while an appetldix gives many use- 
ful tables and an addenda of new 
terms. A valuable reference for - 
anyone concerned with applications 
of electronics to the chemical field. 
-J. M. 
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PROFESSIONAL SERVICES 
Consulting - Patents - Design - Development - Measurements 

in 

Radio, Audio, Industrial Electronic Applications 

H. RUSSELL BROWNELL 
Consulting Engineer 

Specializing in Measurements & Testing Instruments & Techniques - Electrical - Elec- tronic - Magnetic, 
188 West 4th St. New York 14, N. Y. Chelsea 2-4208 

EDWARD J. CONTENT 
Acoustical Consultant 

and 
Audio Systems Engineering, FM, Standard Broad- cast and Television Studio Design. 
Roxbury Road Stamford 3-7459 

Stamford, Conn. 

STANLEY D. EILENBERGER 

Consulting Engineer 
INDUSTRIAL ELECTRONICS 
Design-Development-Models 

Complete Laboratory and Shop Facilities 
6309 -13 -27th Ave. 

Kenosha, Wis. Telephone 2-4213 

ELM LABORATORIES 
ELECTRONIC -MECHANICAL 

RESEARCH & DESIGN 
Patented ELM Developments include 

PREGRAME Automatic Radio Program Tuner. 
Famous "Gerty" Direction Finder Loop, Sealed 
Stal Holder. Home Receiver Designs. 
20 South Broadway Dobbs Ferry, New York 

Phone Dobbs Ferry 4058 

PAUL E. GERST CO. 
CONSULTING ENGINEER 

Specialists in 
Electrical Product Design 

El. Machinery, Apparatus & Applications 
El. Appliances, Hi -Frequencies Apparatus 

Electronics, Radio Communications 
205 W. Wacker Dr. Chicago 6, El. 

READERS MAY CONTACT 
THE CONSULTANTS 

whose cards appear on this page 

with the confidence justified by the offer- 
ing of these special services nationally. 

INDUSTRIAL DEVELOPMENT 
ENGINEERING ASSOCIATES 

Engineering Consultants 
Electronic Control. Motion Picture & 

Sound Equipment 
Development-Design-Models 

4125 E. 10th St. Indianapolis, Ind. 

WINFIELD SCOTT McCACHREN 
AND ASSOCIATES 

Consulting Radio Engineers 
TELEVISION SPECIALTIES 

Philadelphia: 
809B Windemere Ave. 410 Bond Building 
Drexel Hill. Pa. Washington, D. C. 
Sunset 2537-W District 6923 

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 8021 

ALBERT PREISMAN 
Consulting Engineer 

Television, pulse Techniques, Video 
Amplifiers, Phasing Networks, 

Industrial Applications 
Affiliated with 

MANAGEMENT -TRAINING ASSOCIATES 
3308 -14th St., N.W. Washington 10, D. C. 

JOSEPH RAZEK, Ph. D. 
Consulting Physicist 

Electric and Mechanical Engineering Problems 
Instruments and Control Devices Electronics 
Specialists in Colormetry. Spectrophotometry and 

Industrial Color Control 
Laboratory and Shop Facilities 

202 Darby Road Lianerch, Pa. 
Phone Hilltop 6910 

ARTHUR J. SANIAL 

Consulting Engineer 

Loudspeakers and Allied Devices 

168-14 32 Ave. Flushing. N. Y. 

RAYMOND M. WILMOTTE INC. 
A Complete Engineering Service 

for the 
Application of Electronics to Industry 

Consultation Design Construction 
236 West 55 Street 1713 Kalorama Road N. W. 
New York 19, N. Y. Washington, 5, D. C. 

YARDENY ENGINEERING CO. 
Remote Controls (Wires and Wireless) 

Automatic Devices 
Electronic Electrical Mechanical 

Consultation Designing Manufacturing 
Licensing 

105 Chambers Street New York, N. Y. 
Worth 2-3534. 3535 

PAUL D. ZOTTU 
Consulting Engineer 

INDUSTRIAL ELECTRONICS 
High Frequency Dielectric and Induction Heating 
Applications, Equipment Selection, Equipment and 
component Design, Development, Models. 
272 Centre St. Newton, Mass. 

BIG -9240 

THE 

CONSULTING 

ENGINEER 

ELECTRONICS - May, 1947 

'By 
reason of special training, wide experience and tested abil- 

ity, coupled with professional integrity, the consulting 

engineer brings to his client detached engineering and economic 

advice that rises above local limitations and encompasses the avail- 

ability of all modern developments in the fields where he practices 

as an expert. His services, which do not replace but supplement 

and broaden those of regularly employed personnel, are justified 

on the ground that he saves his client more than he costs him." 
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POSITIONS VACANT 

INSTRUCTORS AND Professors to teach Elec- trical Engineering at prominent university in metropolitan area. Undergraduate and graduate courses in all fields and excellent re- search facilities. Professore muet have advanced degrees. Salaries $3000 to $7600 de- pending on qualifications. Write with full de- tails of education and experience to P-307, Electronics, 330 W. 42nd St., New York 18, N. Y. 

ASSISTANT OR Associate Professor wanted. Mechanical Engineer, graduate with some general experience to head Mechanical engi- neering Division of New Engineering School- Teaching experience preferred but not essential. Salary depending on qualifications. Send for application forms to Engineering Department, Arkansas State College, Jonesboro, Arkansas. 

ASSISTANT OR Associate Professor wanted. Electrical Engineer, graduate with some ex- perience to head Electrical Engineering Di- vision of New Engineering School-Teaching experience preferred but not essential. Send for qualification forms to Engineering Depart- ment, Arkansas State College, Jonesboro, Arkansas. 

EMPLOYMENT SERVICES 

SALARIED POSITIONS $2,500-$25,000. This thoroughly organized confidential service of 
37 years' recognized standing and reputation carries on preliminary negotiations for super- visory, technical and executive positions of the calibre indicated, through a procedure individ- ualized to each client's requirements. Retain- ing fee protected by refund provision. Identity covered and present position protected. Send only name and address for details. R. W. Bixby, Inc., 278 Dun Bldg., Buffalo 2, N. Y. 

EXECUTIVES $3,000-$25,000. This reliable service, established 1927, is geared to needs of high grade men who seek a change of con- nection under conditions assuring, if em- ployed, full protection to present position. Send name and address only for details. Personal consultation invited. Jira Thayer Jennings, Dept. E, 109 Church Street, New Haven, Conn. 

POSITIONS WANTED 

EXPERIENCED BROADCAST and radio com- munication engineer, age 29, with 41,e years experience in development and testing of VHF communication equipment and systems. De- sire responsible position in FM, standard broad- cast or, communications installation. No objec- tion to overseas assignment. PW-329. Elec- tronics, 520 N. Michigan Ave., Chicago 11, Ill. 
BRAZILIAN. 29, ambitious, with more than ten years of experience in radio field being more than four ln aircraft radio. Knowledge 
of English and romance languages. Look for position in Export Department, Sales Engineer- ing in Latin America, training people for radio maintenance in Latin America, or Advertising 
Agency. P. O. Box 6763, Towson, Maryland. 
ELECTRICAL ENGINEER (B.S.E.) 5 years manufacturing experience including 3 years product engineer on UHF metal vacuum tubes for large manufacturer in mid -west and east. Experienced with induction heating, electronic controls, welders, vacuum pumps, testing and tube fabrication. Presently employed, 27, married one child. Interested in sales or appli- cation engineering. PTV -330, Electronics, 520 
N. Michigan Ave., Chicago 11, Ill. 

WANTED 

ANYTHING within reason that is wanted in the field served by Electronics can be quickly lo- cated through bringing it to the attention of thousands of men whose interest is assured because this is the business paper they read. 

JR ENGINEER AVAILABLE 

BEE Cooper Union June 1947 
Married Age 28 

Major in Coast Artillery. Five years 
army experience. Staff and adminis- 
trative duty. Harvard and MIT Radar 
Course 

WILLIAM HOLLANDER 
65 BUSH ST., BROOKLYN 31, N. Y. 

SEARCHLIGHT SECTION 
( Classified Advrrtiaìng) 

EMPLOYMENT : 11OPPORTUNITIES 
: 

EQUIPMENT 
BUSINESS : : (Used or Resale) 

UNDISPLAYED RATES- DISPLAYED 
900 a line. Minimum 4 lines. To figure advance Discount of 10% if full payment is made in advance payment count t average words as a line. Address for 4 consecutive insertions. c/o publication is 10 words. Positions Wanted Individual Spaces with border rules for prominent ads half rate. display of advertisements. Positions Wanted (full or part time salaried em- The advertising rate is $9.00 per inch for all ploymont only) 1/2 the above rates payable in. advertising appearing on other than a contract advance. basis. Contract rates quoted on request. Box Numbers-Care of publication New York, Chi- An advertising inch is measured 7 vertically on cago or San Francisco offices count as 10 words. one column, 3 columns -30 inches-to a Dage. NEW ADVERTISEMENTS received by May 5th will. appear in the June issue. subject to limitations of space available. 

ATTENTION I:NCINEE IIS 
Experienced engineers with Bachelor's, Master's, or Doctor's 
degrees in Electrical Engineering, Communications, Radio, 
Physics, Mathematics. At least two years experience in design 
and development of radar and television systems, electronics 
navigational systems, automatic computors, servomechanisms, 
etc., required. Specialists in High Frequency transmitters, re- 
ceivers, antennas, aircraft electronic components particularly 
desired. Starting salary commensurate with experience. Excep- 
tional opportunity for the right men. Write 

McDONNELL AIRCRAFT CORPORATION 
Lambert-St. Louis Municipal Airport, Box 516, St. Louis (21) Missouri 

n g n eer 

Experienced senior elec- 
trical and mechanical pro- 
ject engineers needed for 
responsible positions in de- 
velopment and production 
of A.M., F.M., television re- 
ceivers and components. 
Opportunity for advance- 
ment. State qualifications in 
application to: 

Employment Manager 
NORTH AMERICAN 
PHILIPS Co., Inc. 
145 Palisade Street 

Dobbs Ferry, New York 

TECHNICAL EDITOR 
Leading midwest designer and manufacturer 
of broadcast stations, radio communication 
and navigation equipment, amateur radio 
equipment, and industrial control devices, 
has excellent opportunity for able, experi- 
enced editor for its own technical publica- 
tion. Will also handle articles regarding our 
equipment and advanced research for the 
electronic, broadcast, aviation and amateur 
press. Please write fully regarding back- 
ground, experience, age and salary. Samples 
of your work will be helpful in first letter. 
Address 

P-328, Electronics 
520 North Michigan Ave., Chicago 11, III. 

Epteeeteezd 

Broadcast Radio receiver 
Project Engineers, Television 
receiver Project Engineers and 
Mechanical Engineers exper- 
ienced in broadcast receiver 
engineering methods. Excel- 
lent opportunity for advance- 
ment in a growing engineering 
department. 

Reply giving full details to 

Personnel Manager 
BENDIX RADIO 

Division of Bendix 
Aviation Corporation 

Baltimore 4, Maryland 

FACTORY ENGINEER 
We have an opening in our factory engineering 
division for an outstanding man. This vositioa 
requires experienced background of at least 5 years 
engineering work en factory problems relating te 
receiving tubes manufacture. An engineering degree 
would be helpful but the primary requirements of 
the position are the experience and the ability te 
successfully solve every -day problems encountered 
In the manufacture of receiving tubes. 

Apply by letter to Personnel Dept. 

NATIONAL UNION RADIO 
CORPORATION 

Lansdale. Pa. 
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ELECTRONIC 
ENGINEER 

DEVELOPMENT LABORATORY 

An experienced man to 
serve as project engineer 
in the development of RF 
test equipment. 

Good opportunity for 
person with 10 years or 
more electronic experi- 
ence. 

Salary commensurate 
with ability. Replies held 
in confidence, please in- 
clude resume. 

Dr. J. Downsborough 

BOONTON RADIO 
CORPORATION 

Boonton, N. J. 

SHEET METAL MACHINERY 
NEW and Used - Brakes - Shears 

Forming Rolls - Folders - Punches - 
Di -Acro, Pexto, Niagara & Whitney Equip- 
ment 

B. D. BROOKS CO., INC. 
Han. 5226 

361 Atlantic A've.. Boston. Mass. 

GOVT. SURPLUS 

OBJECTIVE LENSES 
23/4" O.D. 15" focal length 

NEW - ACHROMATIC - COATED - 
IN PEDESTAL MOUNT S15.00 ea. 

EYE PIECES - WRITE FOR PRICES 

F. W. BALLANTYNE Point Pleasant 
P. O. Box 382 New York 

FOR SALE 

20,000E#-SILICON TRANSFORMER STRIP 
.011 x 23/4" x Cols-AA GRADE-OXIDE 
FINISH -58-72 TYPE PRICE -10¢ lb. FOB. 
NEW YORK CITY. 

NORMAN LANGER COMPANY 
704 Broadway, New York City 

Phone: GRamercy:-7-5037 

R. C. A. TYPE 2050 
THYRATRON TUBE 

1000 only ava lable for immed'ate ship- 
ment subject to prior sale at $55.00 per 
hundred. Original packaging-Guaran- 
teed perfect. 

BARRY & DROWN 
137 Main St. Buffalo 3, New York 

SELSYN GENERATORS 
All sizes $6 pr. up, frac. hp motors, focus 
coils, diesels, lighting plants, barometers, 
polaroid variable density filters, $1.75, 
other surplus. 

FS -316, Electronics 
330 West 42nd St., New York 18, N. Y. 

If this or other advertising does 

not supply the information con- 

cerning products or services wanted, 

please write: 
ELECTRONICS 

BELGIUM 
American Firms desirous to extend their activity 

to Belgium, are invited to contact with 

SOCIETE INDUSTRIELLE ALFA 
80, rue de la Senne 

BRUSSELS 

Oldest importer of American radio, electrical and 
electronic material. 

SURPLUS EQUIPMENT SALES 
Constant impedance type N connectors 

UG21U 750 UG27U $1.00 
UG24U 750 UG29U $1.00 
UG25U 750 UG3OU $1.00 
UG58U 750 UG83U $1.00 

M359 500 
1/2 ft. -2 ft. length of RG11U cable with 
PL259 connectors at each end, $1.00. 
*Microwave Generator TS155A/UP, range 
2700-2900 megacycles, pulse modulated 
120-2000 pps, variable pulse width and 
delay, Thermistor bridge, R.F. power me- 
ter for internal and external metering, 9 
tubes 25" x 151/4"d. 121/2"h, complete 
with connectors, cables and adapters, new 
$160.00. 
Oil filled capacitors: 
.05 mid 2500 WVDC G.E. Pyranol 26F 160... .75 
I mid 2500 WVDC G.E. Pyranol 23FI21 1 50 
.15 mfd 4000 WVDC G.E. Pyranol 25F279....1.50 
.25 mfd 4000 WVDC Sprague P-9717 100 
2 mid 4000 WVDC G.E. Pyranol 23F47 500 
.5-.5 mid 5000 WVDC G.E. Pyranol 26F729...4.00 
.2 mid 10000 WVDC G.E. Pyranol 26F433....6.00 
I mfd 15000 WVDC G.E. Pyranol 14F263...25.00 
Radar Receiver BC 1068 A, 150-210 megacycles. 
permeability tuning individual tuning for the r.i. 
stages, bandwidth 4 mc, 115 volts 60 cps. 14 
tubes. $35.00 
3" cathode ray scope, radar Indicator ID-93/APG- 
13A complete with 3BP1 and 10 tubes, 110 v. 400 
cps, new $25.00 
Silver button mica feed thru capacitors, threaded, 
500 mmfd 500 volts do 15c each 
Westinghouse 31/2" meter, 0-I ma. white scale 
reading 0.350 volts $4.00 
Landing Indicator meter, 2 meter movements, 210 
microamps each, Westinghouse CAY2223I6. $5.00 

Write for Bulletin 

ELECTRO IMPULSE LABS. 
SHREWSBURY, NEW JERSEY 

BEST QUALITY, USED 
ELECTRON TUBE MACHINERY 

Equipment for the manufacture of all kinds of 
electron tubes, radio tubes, incandescent lamps, 
neon tubes, photo electric cells, X-ray tubes. etc. 

AMERICAN ELECTRICAL SALES CO., Inc. 
65-67 East 8th St. New York, N. Y. 

REMOTE INDICATION 
and CONTROL 

Ample stock of synchros 
(Selsyns & Autosyns) and low - 
inertia servo motors. 

Also complete design and fabrica- 
tion of servo amplifiers and systems. 

SERVO -TEK PRODUCTS CO. 
247 CROOKS AVE. CLIFTON, N. J. 

MAGNETS 
for magnetrons 

Center field strength 

Pole face diameter 
Pole face spacing 
Overall dimensions 
Net weight 

4800 gauss 
(appro.() 

0.75" 
0.635- 
21/2''x51/2..x71/2 
14 lbs. 

Individually calibrated. 
Supplied with keeper block. 
Individually packed in 

original sealed cartons. 
Made by CINAUDAGRAPH 

List price $36.00 

Stock No. In lots of 10....$5.00 ea. 

UMM-48 In lots of 100.... 4 25 ea. 
F.O.B. Corona. New York 

DUBIN ELECTRONICS CO. 
103-02 Northern Blvd., Corona, N. Y. 
Tel: Illinois 8.3132 Wire: Dublectron N. Y. 

Special Values 

Panel & Portable Meters 
D. C. Microammeters: 

50-100-200-500 microamps. High 
Resistance Voltmeters Vacuum 
Thermo -Couple Meters 31/2" & 

41/2" Round & Rectangular 
Multirange Portables: 

readings from IO microamps. full scale 

Precision Electrical Instrument Co. 
146 Grand Street New York 13, N. Y. 

ELECTRONICS - May, 1947 287 



SEARCHLIGHT SECTIOND 
._A d?aiíery -op era ted 

200 MEGOHMS INSULATION ULATION 
T E S T E R!! 500 VOLTS D. C. 

At a Test Potential of 

Supplied by built-in battery and 
vibrator power supply. 

RANGES - 
0 -20 and 0-200 Megohms, full scale 
0- .5 and 0-5 Megohms, Center scale 

This unit was designed for the Navy to operate off eight 671/2 
volt batteries which provided a test potential of 350 to 500 Volts. 

The original units have been modified slightly to operate off 2 
inexpensive, (approximately 80ç) internal #6 standard 1'/2 volt 
dry cells and a vibrator power supply which provides a test 
potential of 500 volts. The use of the vibrator power supply 
eliminates the high replacement costs (approximately $18.00) of 
the 671/2 volt batteries. 

NO HAND CRANKING-The 500 volt potential is made in- 
stantly available by simply pressing a panel switch. 
DIRECT READING-All calibrations printed in large easy -to- 
read type enabling exact determination of leakages from 0 to 
200 megohms. 

PORTABLE-Enclosed in a rugged hardwood carrying case 
83/8" x 91/8" x 8" deep with removable cover. 

METER MOVEMENT-A Weston Model 801 41/2" Rect. 0-50 
microampere meter guarantees extremely accurate readings 
on all ranges. 

SURPLUS - NEW - GUARANTEED 
Complete with leads, instructions, internal power supply, etc. 
Ready to use. 

NET $39 50 

All prices F.O.B., N. Y.-25% Deposit required on C.O.D.'s. Orders accepted 
from rated concerns on open account Net 30 days. 

SURPLUS NEW 
METERS 
MICROAMMETERS 

W. E., 31/2", concentric style, 0-200 micro - 
amp $4.00 

G. E., DO -41, 31/2", 0-500 microamp mvt. 
scale 20 K. V., comp with paper 
V -O -M.A. scale $4.95 

D. C. MILLIAMMETERS 

W. H., RX-35, 31/2" square. 0-1 M.A., 55 
ohms, internal resistance, complete with 
paper V -O -M.A. scale $4.95 

G. E., DW-41, 21/2", 1 M.A. $3.95 

D. C. KILOVOLT METER 

W. H., NX-35, 31/2", 1.5 K. V. complete 
with 1000 r/v ext prec resist.... $6.95 

D. C. AMMETER 

Triplett, 31/2", 0-15 Amps $4.00 

RADIO FREQUENCY AMMETERS 

Weston 425, 31/2", 120 M.A.R.F.....$8.50 
Westinghouse, NT -35, 31/2", 3 A.R.F . $5.50 
Simpson, 21/2", 3 Amp., expanded at lower 

part of scale $3.50 

A. C. VOLTMETERS 

G. E., AO -22, 31/2", 150 volt $5.50 

W. H., NA -35, 31/2", 15 volt $3.95 

W. H., NA -35. 31/2", 153 volt $5.50 

Weston, 476, 31/2", 300 volt $8.09 

G. E., AO -22, 31/2", 500 volt $12.00 

SPECIAL METERS 

Weston, 301, Type 61 Decibel Meter, 31/2", - 10 to -f- 6, 6 M. W. 600 Ohms; High 
speed type .29 - .35 Sec. to final read- 
ing. Complete with external wire wound 
precision resistors to extend the range 
to any or all of the following ranges: 
-20to+ 16 DB -50 to +46DB - 30 to + 26 DB - 60 to + 56 DB - 40 to + 36 DB - 70 to + 66 DB 

List Price = $31.00... Your cost... $9.50 

Weston, 301, Type 21 Standard Decibel 
Meter, 31/2", round flush bakelite case. - 10 to + 6. 6 M. W., 600 ohms; Gen- 
eral Purpose type 0.5 - 0.7 Second to 
final reading, 45-62% overthrow, 5000 
ohm internal resistance at ODB..$8.50 

All meters are in round flush bakelite 
case with white scale unless otherwise 
specified. 

All prices F. O. B., N. Y.-25% Deposit 
required on C. O. D.'s. 

Orders accepted from rated concerns 
on open account net 30 days. 

MARITIME SWITCHBOARD 
338 Canal Street - - - Worth 4-8217 - - New York 13, New York 
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New Surplus 

Relays & Contactors 
All in original manufacturers 

cartons 

1000 

110 volt, 60 cycle 
Cutler Hammer Type 619 un 
mounted contactors 
4 pole, 25 amp., 600 volt nor- 
mally open contactors 
Has one normally open and 
one normally closed pilot con- 
tacts to be used for pilot light 
or push button control 

$3.95 Each 

500 

Same as above but one nor- 
mally open pilot contact 

$3.75 Each 

350 

110 volt, 60 cycle A.C. 
2 pole, 100 ampere normally 
open contactor 
Manufactured by Monitor Con- 
troller 
Mounted on 3/4" panel 19"x14" 
Has one large auxiliary contact 
which was used to close high 
voltage condenser bleeder cir- 
cuit when contactor was 
opened 
Has one normally open and 
one normally closed auxiliary 
contacts for pilot light or push 
button control circuits 
Panel contains 1 -single pole, 
200 ampere, 250 volt fuse clip 
Also 2-30 ampere, 125 volt, fuse 
clips for pilot circuits 

$4.95 Each 

SPECIAL DISCOUNTS FOR 

QUANTITY PURCHASES 

CODE RECORDER BC -1016 

GENERAL-Designed for ink recording of standard code sig- 
nals at speeds up to 400 words per minute on a 3/a" paper tape. 
Made by Waters Conley Company, Rochester, Minnesota. 
APPLICATION-a) Designed primarily to be connected to the 
output circuit of a radio receiver. Operates on a signal from 
0.15 to 50 volts, usually connected directly across the speaker 
voice coil so that signals may be heard as well as automati- 
cally recorded. Frequency response 500 to 5000 cycles per 
second. 
b) Direct Keying recording from an automatic keyer or from a 
hand key to record messages for code practice, etc. 
c) Can be operated from a telephone line which carries the 
radio signals to the recorder from a remote location. 
POWER SUPPLY-Operates on 117, 170, 210 or 240 volt 50-60 
cycle alternating current or within 10% of those voltages. 
POWER CONSUMPTION-Approximately 140 watts operat- 
ing; approximately 85 watts in standby. 
COMPONENTS-Fully equipped and assembled. Just connect 
to voice coil of the speaker on your receiver (or to a key for 
code practice) and plug into your power line. 
Contains the following: 

Bodine variable speed drive motor with fan 
Three pens (use Higgins "Eternal Black" ink) 
Power Cord 
Technical manual with instructions and wiring diagrams 
5 Spools of tape (1000' spools) These five spools can record 

up to 20,000 foot of message if necessary (extra tape 
available from radio supply houses) 

Amplification-bridge circuit with the following tubes 
1 6SJ-7, 1 6SN-7, 2 5U4 -G, 1 6H6, 3 6L6 

Complete ready to use in Steel Cabinet 10'4" high 191/4" wide 
x 145/8" deep; wt. 80 lbs. Designed to fit any standard 19" rack. 
Height is 83/8" and wt. 65 lbs. when cabinet is removed for rack 
mounting. 

SURPLUS NEW GUARANTEED 

NET $24 95 

All prices FOB. N. Y.-25% deposit required on C.O.D.'s. Orders accepted from rated concerns on open account Net 30 days 

MARITIME SWITCHBOARD 
338 Canal Street - - Worth 4-8217 - - New York 13, New York 
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Specializes 
in Industrial Electronic - and 
Microwave Parts. We guar- 
antee every item in this Ad to 
be to your complete satisfac- 
tion. 

MICROWAVE PLUMBING 
10 Centimeters 

Sand Load-Waveguide section, App: 23" high with cooling fins (Dummy Ant.) $35.00 
Wave Guide to Coax, with flange Gold plated 10 CM 25.00 
Standing Wave Detector, rigid coax 58 ohm 5.00 Coax rotary Joint, with mounting plate 8.00 
Wave guide (16 ft. lengths) per foot 10 CM 2.00 Heavy Flange for mounting wave guide 2.00 

3 CENTIMETERS 
Wave guide 90° bend E I'lane, 18" long $ 4.00 
wave guide, 18" long S curve, cover to choke 3.50 
Rotary coupler, wave guide in and out, choke 

to choke 6.00 
Duplexer section using 1B24 10.00 
Wave guide 5 ft. lengths, per ft 1.95 

1.25 CENTIMETERS 
T section choke to cover $ 4.50 
Flexible section choke to choke 3,00 
Mitered elbow and S section cover to choke 3.50 

MAGNETRONS 

2132 (JAN.) is de- 
igned for 10 cm. opera- 

tion. Rated at 300 kw 
peak pulse power. Com- 
plete information sup- 
plied. Brand new. The 
2J32 is listed at $200. 
OUR PRICE $25.00 
3131 One cm. magnet, 
ron listed at $95.00. 
OUR PRICE $20.00 
720 Magnetron value 
$200, Special $20.00 

2138 (3245-3263 MCS) complete with magnet 37.50 
2126 (10 CM) 25.00 

Magnets for Magnetrons 12.00 
KLYSTRON oscillator tubes 2K25/723 ab de- 

signed for 3 cm operation. New. With com- 
plete data. Listed at $38.00, reduced to 7.75 

McNally Klystron 707B (10 CM) 9.95 
Tunable Cavity for 707B 3.50 
30 me oscillator -amplifier with 2 6AC7's. Uses 

723ab, Wavegulde input, xtal detector: 
With 6AC7's 10.00 
With 6AC7's, 723ab and 1N21 16.50 

Thermistor Beads (D-170396), for use with 
UHF and Micro -Wave Equipment (List 
$7.00). In separate sealed containers .95 

Thermistor Buttons D 168391 .95 
Magnet for 3 centimeter magnetrons, incor- 

porating a magnetron stabilizer cavity. 
Cinaudagraph Type UC 210 22.50 

WE. Converter BC 437A 19.00 
Parabolic Reflector -Ribbed -For operation 

in 3000-4000 MC Range. Made by Budd. 
Has Mounting Neck. New 85.00 
Dipole -Can be used with above 5.00 

SO RADAR 
We have complete SO Radars -including Antenna, 
Transmitter -Receiver, Indicator, Motor -Generator 
Set, used, but in Good Condition, with a brand new 
antenna system $500 
We also have the SO -9 Newlin original crates com- 
plete with full set of spare parts -ready for in- stallation. 
A $20,000 Buy -Our Price $2,500 

RELAYS 

All types -all sizes 

Cramer Clockwork delay relay. 
115V/60o-10 amp rating. 2 
minutes delay $2.95 

Edison Tube type sealed thermal relay. 45 to 60, second delay. 4 prong base. AC or DC 2.95 
GE-Underload relay. Type CR2810-1265 High Amperage. Sturdy construction on 

MI" bakelite base 1.50 

8 V AC DPDT Dunco 1.50 

6 V AC DPST Dunco 1.20 

Struthers Dunn 125V. DC relay -3 amp 

base 
Type ADBT 8. DPST Rugged on bakelite 

1.56 

115V/60c 10 amp rating, 1 contact SPST 
open, 1 contact closed DPDT. GE Type 
CR 2790 2.10 

DPST 'Telephone type, 1 contact open, 1 con- 
tact closed, rating 5 amps at 50 Volts 1.05 

DPST 115V/60c 1.25 
12 or 28 Volt Relay Grab Bag. 

Made by Leach, Kurman, Advance, etc.: 
SPST Ea. 
DPDT Ea. 
TPTP Ea. 

.50 

.60 

.70 

PULSE TRANSFORMERS 
GE Type K2450A. Will receive 13KV, 4 

microsecond pulse on pri., secondary de- 
livers 14 KV Peak power out 100KW 115.00 

Hi Volt. Magnetron Input transformer W.E 
#D-166173 with cooling fins 12.00 

Raytheon UX 4298E-Pri. 4 KV, 1 micro- 
second Sec. 16 KV. 16 Amps. Fil, pri 
115V, 400 Cycle 15.00 

W.E. Hi Volt input pulse Transformer #D 
169271 9.95 

GE Radar pulse Tformer K2731 Diameter 
App. 11" vertical cooling fins 19.51 

Ameritran Plate Tformers Type PF Pri 
115V/60c. Secondaries 38 V and 2.2 V 
center tapped. Primary and secondaries 
tested 10,000 V 12.00 

Utah Blocking oscillator transformer, 3 wind- 
ings #9280 or 9318 ea. .75 

MICROWAVE TEST PARTS 
Maguire Wavemeter (3 cm) -Vernier drive 

dial, and resonant cavity #1539TFX 
21GA $20.00 

4 inch directional coupler, 20 Db drop 
3 Cm wave guide in and out, coax prob 5.50 

8" long directional coupler CU-90/UP-20Db 
drop has short right angle (10 Cm) 5.50 

W.E. Signal Generator I-138 A (10 Cm) in- 
dicator is a 0 to 200 microammeter. Value 
$400 -our price 75.00 

HI VOLT COMPONENTS 
;= wave rectification transformer, 115V/606. 

Sec. 3200 Y. @ 150 mils. Kenyon 

2KVA Transformer and choke -115 V-50 
to 70 cycle input, single phase. Output 
17,000 V. @ 144 mils. CHOKE 4,000 H. 
@ current. OCR 4500 Ohms Dimensions, 
28x29x13" Amertran 74.50 

Sangamo Capacitor G-3 .006 mf, 10Kv 
list $87.50 17.50 

1-.1 7000 V GE Pyranol Capacitor 2.00 
10-10-10 mf Synchro cap 90V/60C 2.50 

.75 mf, 20,000 Vdo GE 14E136 22.00 

1 mf. 5000 VDC oil, CD or GE 4.50 

7.25 

400 Cycle Transformers all sizes at lowest prices. 
Most small Transformers at 50e. Larger ones at 
proportionately low prices. Send us your approxi- 
mate voltage and quantity requirements. 

All merchandise guaranteed. Mail orders promptly filled. All prices F.O.B. 
New York City. Send Money Order or Check. Shipping charges sent 
C.O.D. Send for our latest microwave flyer, also our complete parts catalog. 

COMMUNICATIONS EQUIPMENT CO. 
131-E LIBERTY STREET NEW YORK CITY 7, N. Y. 

Telephone WHitehall 4-7658 

MAINTENANCE MEN! 

BROADCAST ENGINEERS! 

Modulated 

FREQUENCY 

STANDARD 

94950 

Signal 

Corps 

Type BC -221 

Model AK 

Complete with tubes. orig- 
inal crystal and calibration 
charts 
This is a stable, heterodyne frequency 
meter with fundamental ranges of 
125-250 and 2000.4000 KC; checks up 
to 125th harmonic on high-grade re- 
ceivers; internally modulated at 400 
cycles; stability better than .005%; 
works on 110v. a -c, batteries, or vibra - 
pack; sturdy wood case has carrying 
handle; drop front carries book of 
calibration charts. In excellent condi- 
tion, this is a valuable tool for field 
and laboratory. 

n Meier g` 
INSULATION 

TESTER 

Brand New 

Government 

Surplus 

True ohmmeter with hand -driven 500 - 
volt generator wholly self-contained 
in polished, black phenolic case . . , 

the accepted means for checking in 
sulation resistance ... direct reading 
to 1000 megohms . . . complete with 
wood carrying case, test leads, 21 - 
page instruction book. Order today! 

Vte IR'ffUD)U(0) sìCca 
CABLE ADDRESS RADIOSHACK 

161 E W158(81108 Si., 805108, MASS., U.S.A. 
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NEW GUARANTEED "TA B" 
That's A Buy ELECTRONIC PARTS 

`1/2% "5% tI0% Rest 1% 
1500 2000 4000 4300" 
5000 5100 7500 7950* 

10000 15000 17000 3000t 
50000 75000 100000 130000 

140000 147000 166750 201000 
229000 250000t 95000t 

"TAB" SPECIAL 3 for $1.00 
Precision Wire Wound Reistors IRC. 
SHALLCROSS, MEPCO, INST 
RES. Co. OHMITE FOR METERS, 
BRIDGES, AMPLIFIERS. 

25000 294000 314000 333500 
353500 400000 402000 422000 
458000 478000 THREE FOR $1.50 
500000 600000 700000 3 for $1.95 
I MEGOHM I% accy. 
SPRAGUE 10Meg TenKV MEGOMAX MFAI $l.75 
SPRAGUE I2Meg I2KV MEGOMAX MFAI $I.95 
EBS WW'/2of1%H'metclly Sealed Navy 

Resistors ($24) $1.69 
WRITE FOR OTHER SIZES FROM STOCK 

. . . 
DELCO APPLIANCE MOTOR PERMANENT 

MAGNET MINATURE TYPE #5069370 DC 
27.5VOLT OP. BRAND NEW AN GOV'T 
INSPECTED 10000 RPM. SHAFT 1/8" 
Dia/1/2" long IDEAL FOR Experimenters, 
Industrialists Thousands of uses Laborator- 
ies, Schools, Colleges, Factories "SMALL- 
EST MOTOR MANUFACTURED" 2" long 
x I-1/8" x I"W Operates on low current - 
Gov't Developed at high cost -Excellent for 
Trains, Toys small mechanical devices, 
camera shutters, Graphic recorders, blowers, 
foolproof In operation "TAB" SPECIAL $3.95 

GE Meter 21/2"B'C one milliamp 2.95 
GE Meter 21/2" B'C Five amp RF 3.50 
GE Mtr 2V2" B'C One amp RF 3.95 
GE DNI 1y2" B'C Mtr one ma/I00ohms 2.95 
DAVEN ATTNTR "T" 600/600ohm 30 DB/LOP 4.95 
DAVEN ATTNTR "L" 500ohm 60 DB/LOP 1.45 
DAVEN ATTNTR "POT" 5000ohm 60DB/30P 4.95 
DAVEN I3CKT Sw 2SPDT/3SPDT/SP3P HV .79 
WESTGHSE DualANInd 200microamp no 0 adj 1.95 

Amphenol Conctrs 83-ISP/PL259 & 83 -IR Pr $ .75 
Collapsible Telescopic ANT, AN30 12" to 9ft 1.49 
Antenna sections SCM50/39'/49ong 12 for 1.00 
COMPLETE ANTENNA 25feet SCM50 Type 4.95 
ANTENNA 30 CM/AT5 with PL259 plug .97 
RF Choke 2.5MH/50.,ma Hamlund CH500 .69 
RF Choke I M H/300ma National 3 for .89 
RF Choke 20MH/50ma Hamlund 1.10 
2mfd/550WVDC, WST INERTEEN 7.95 
2mfd/12500WVDC WST 25.00 
Imfd/25000WVDC WST INERTEEN 75.00 
0.5Aifd/600WVDC Bathtub, Five for .95 
2mfd/600WVDC, TLA, Two for .79 
0.5&Omfd/600WVDC, Bathtub, 5 for .95 
0.1&0.Imfd/600WVDC, Bathtub, 5 for .95 
0.25&0.25&0.25mfd/600WVDC, Bathtub, 4 for 1.00 
0.3mfd-600WVDC Tubular, 5 for .95 

W. E. 307A JAN Gtd each $2.25, Two for $3.95 
SYNCHRONOUS CLOCK MOTOR 60- 

cy/l0V/24RPM 1.00 
TRANSF KENYON 115V/60cyPri, Sec 

5V/I (5Amp 7.95 
CHOKE UTC Dual IHy/250ma/150ohm 

Two 
TRANSFfor 

1.951 96 
KENYON 3200V/150ma- 

1 15 V /60cy 3.95 
TRANSF 115V/600, 6.3V/6A, 2.5V/I.75A, 

2.5 V / I.79A 1.95 
Audio interstage PP/PtoPP/G UTC 1:1 

Ratio 1.49 
Transf I15V/60$, 300VCT/150ma, 6.3- 

V/2.5A, 6.3V/.6A 2.49 
MOD Transf 3600ohm Pri/720ohm sec 

Raytheon 1.95 
Weston 604 DO -NUT 200/5Amp inst 

Transf 2.95 
Transf Tapped 220V/IIOV with taps 7 

Amp 16.95 

Transf 115V/60$, 6.3VCT/3A, 7.5VCT/6 
5Amp UTC 2.49 

25&.25&.25mfd/400WVDC Bathtub, 5 for $l.00 
.25mfd/1000WVDC. Four for 1.0) 
25mfd/I500WVDC, Three for 1.00 
0.5mfd/I500 TLA, Two for 1.49 

0.02mfd/600WVDC Tubular, IO for .98 
0.Imfd/ILOOWVDC, Five for 1.00 
0.03mfd/400WVDC,. 15 for 1.00 

0.1&0.1&O.I mfd /400WVDC, 5 for 1.00 

001&.(1"6mfd/I000VT/600WVOC, 20 for 1.00.70 

2mfd/600WVDC TLA OIL 2 for 
25mmfd/I000V Wkg New, 3 for .75 
6mfd//I500WVDC OIL, 2 for 4.50 
.Olmfd/2500V Mica ($3.40) Two for 1.0) 
.01mfd/500V Mica ($5). Two for 
003mfd/10000V Mica ($42) SAI9GAM 

00015mfd/20000VW EFF AVX1970.404 
000I5mfd5000V AX Mica 
00009mfd/50 0V AVX Mica 

0 G2 4.95 
Mica 7.50 

3.49 
3.50 

CONDSRL 
KIT 

KIT SILVER o&mM CA 
POTS 10 

50 for 2.00 

STROBO Flash Condenser GE PYRANOL 
32MFD 660VAC/2000WVDC-4units8mfd 7.95 

$2 Min. order FOB N.Y.C. Add Postage all orders 
and 25% deposit. WOrth 2-7230. Send for catalog lepi International ep Specialists ral tre.Mnyó Export, 

Guarantee. 

CHOKE 8Hy/I 10ma Mmtclly sealed $1.10 
Pulse Transf 0.4MU sec BTO Television 1.49 
Pulse Transf 5MU sec BTO Television 1.95 
CHOICE HV Ins 3Hy/275ma Cased Two for 2.95 
CHOKE HV Ins IOHy/100ma Cased Two for 2.25 
WESTON 796 OAK CASE 8/4"SQ-2Compart& 

LOCKS 4.50 

RESISTOR KIT B1-1/2&1 Watt 50to2meg, 
100 for $2.50 

Wire Wound Vit Resistor Kit, 20 for 1.00 
KNOB KIT ASST with bushings, 25 for 1.25 
ROTARY SWITCH KIT, SIX for 1.75 
SOCKET KIT 25 ASSTD, LOCTAL OC- 

TAL ETC 2.35 
Rotary Beam Coupler Const. Impedance 3.95 
POWER RHEOSTAT KIT 25&50W, SIX 

for 4.95 
TRANSF 1300VCT/350ma, PI I5V/60c 6.95 
TRANSF COLLINS II00VCT/212ma, P 

115V/60c 6.50 
TRANSFORMER 3800VCT/6KW/2.7 Amps 

PRI 200, 210. 229, 230, 240, 440/50-60cy 
CASED-WGT 3951bs. NEW GTD 45.00 

CHOKE GE 0.5 Hy/IOOma, Four for $.98 
LS3 Hvi-Duty PM Spkr & Case & Transf L.N 4.95 
Transf 6.8&4V/IOA, 6.5V/6A 5V/6A, 5V/3A, 

5V/3A GE New Gtd 3.95 
UTC LINE AUTOFORMER LVM-II/30Watt, 

up to TEN -500, 250, 167, 125, 100, 83, 71, 
62. 50ohm lines STD UTC Cased New 

WE Cased 154V/240ma. 680VCT/240ma, PRI 
I I5V/60cy Gtd New SPECIAL $4.95 ea, Two 
for 

TRANSF 840VCT/IIOma, 530 VCT/3lma 5V/ 
8.95 

3A. 5V/3A, 6.3V/IA, 6.4V/.6A, I I5V/60 
cyPri, Two IOHy/110ma Chokes & 2/2.5 mfd 
& 5mfd 600WVDC Cond w/chassis 

OUNCER MIN P to G Transf 
OUNCER MIN DYNAMIC MIKE TO G 

3.95 

6.95 
.79 

I.49 

TEST SET CRYSTAL RECTIFIERS TS - 
268/U CHECKS IN2I, 23, 23A, 21A, 
23B* 2IB & OTHERS WITH WESTON 
ENGLISH READING ImaMTR COM- 
PLETE IN CAST METAL CASE & 
HANDLE NEW GTD with NAVY MAN- 
UAL & SPARE PARTS (G'cost $125) $15.95 

TEST SET OSCILLATOR TM61056 RF 
SIG GENERATOR: 2 ranges 15-25mcs 
& I80-230mcs, ATTNUATOR CAL I- 
100'00microV, 400-8200 CPSMOD 115 
VAC/50-60cy op. IN CARRYING CASE 95.00 

BLOWER "LN 115V/60cy DUAL 200cuftM 
Gtd 13.95 

BLOWER 28VCT or AC IOCFM Gtd New 4.95 
WE MIKE DYNAMIC 20' CABLE & 

STD 9.95 

VOM ELECTRONIC SC I -107-F COMPLETE.$19.98 
NEONSIGLITE V4/GT DualTelPlug 3 for.... 1.00 
PRECISION I% one meg WW Resistors 3 for.. 2.45 
SHALLCROSS Ten point decade switch .97 
TRANSF HMTCLLY Cased pri 50/800cys- 

115V, SEC I000VCT&300V/I10ma, 6.3V/ 
5V/3A, Three 6.39/.65A, 6.3V/1.25A & 2 

H'Cased Chokes IOHy/110ma & Two oil con- 
densers 3mfd/330VAC/I000WVDC GE PYR 

TRANSF 60&RECT CHOKEbeCASED1 
9.95 

500VCT/69ma 
6.3V/4A. I4Hy & Two 8mfd/450V Elect 4.95 

Choke cased 50Hy/I50ma HV insi 2.50 
IRC MFP 1/2ofl% one meg Navy resistors.... 1.49 
WE Crystals boxed I N2I -22-23, 3 for 1.25 
Transf cased Tapped LINE TO VOICE C 1.20 

CW3 RECEIVER RELAY* RACK MTG 
3/2 x 19" FIXED TUNED XTAL 
SUPERHET Uses 6K7RF&IF, 6K8 
MIXER, OSC, 6K7 IF, 6C8DET& 
OUTPT, 6SN7BFO, 80RECT 115V/60cy 
Pwr, Case, Coils, Tubes. NO XTAL use 
as Converter, VFO, COMPLETE WITH 
MANUAL & TUBES SPECIAL $13.95 

ADDITIONAL SET SPARE TUBES 4.95 
COILS F3&CW3 WILCOX RCVR 5.1/ 

IOMCS 2.79 
GR VARIAC 200CÚ/860Watt NEW 14.95 
TRANSTAT 88/132V/18.2Amp/I10V-IN 29.50 
RELAY TIME DELAY II5V/IOAmp/AC 

&DC 1.49 

TRANSF line to line 500, 333, 250, 200, 125, 
50 ohms - 1DB Cased THERMADOR Mfgr.-$1.95 

MICROSWITCH-MU leaf S.P.D.T. I5A/125V; 
2 for 1.08 

Bias Transf 90, 80. 70V, lAmp Cased G. E 2.95 
NE 15&5I G10 -lamp I/25Watt, IO for .80 
MAZDA #44 Min BAY 6.3V/250ma. IO for .75 

SOCKET OCTAL Amphenol 78ST, 25 for 1.50 
WESTON I5VAC Meter 3"SQ 476 Model 4.25 
GE 2.5&25ma Zero ctr Galvo 31/2" B'C 3.95 
EXT CORD Hvyduty SJ Male&femaleplug I6ft 1.00 
Microphone TI7 (LN) P. B. Carbon & CD 1.69 
Dynmtr 12Vin/275V/IIOma & 500V/5Oma & 

filter 4.95 
Dynmtr 12&24Vin-275V/I lOma-12V/3A-PM F 1.95 
Dynmtr 12&24VIn-500V/50ma PM F 1.95 
Dynmtr filter each 690 Two for .98 

IF STRIP 60MC's/85DB gain mfgrd by 
GALVIN for GE&W E. CONTAINS 
8/6AK5 & I/6AL5 tubes compact 2"xI0- 
7/8"x2-3/8"Hgt outpt Jack & coaxial inpt 
plug complete $9.49 

SAME STRIP LESS TUBES 3.49 
HI -Impedance I0000ohm headset same as 

W. E. 509 with 8ft molded cord & PL55 
plug 2.95 

FUSE ASSMNT 300 BUSS & LITTLE - 
FUSE 3.95 

EICOR DC DYNAMO- 
TORS NEW Gt'd overseas 
packed ANinsp Hi-eff in- 
put 12V/8A or 24V/4A. 
output 275V/11Oma Sr 
12V/3A. SPECIAL 
EACH UNIT $1.95 Olt 
Both units (2) with fil- 
ter $3.49: Wgt. 9 lbs.; 

L x 27/s"Ii x 
Each unit conservatively 
rated. Can be used on 6V. AL ICO Field. 

TBY NAVY TYPE CLG 20144 VIBBATOR POWER 
& STORAGE BATTERY CLG 19029 UNIT NEW. 
MANUALS Hgt 43/e" Dpth 6-9/16" Width 9%" 
MFGHD BY ELECTRONIC LABORATORIES & 
WILLARD STORAGE BATTERY CO RATED 4V/ 
40 AH NON-SPIL INCLUDES BOTTLE OF ACID 
VIBRAPACK Output Voltages filtered DC 50V & 
156V/30ma 3V/375ma, I.SV/200 ma, 7.5V/20ma 
Wgt 28 lbs. 2 units plug together, battery chg 
plug on side -battery reengable from 6V stg bat. 
IDEAL PORTABLE SUPPLY "TAB" SPE- 

CIAL $9.95 
Additional CKI005 Rect tube & Vibrator & 

fuses 1.95 

NAVY SP3" SYNCHROSCOPE COMPLETE $59.50 
FOXBORO MECHANICAL RECORDER WITH 

IIOV/60cy GRAPHIC PEN -CHART MECH- 
ANISM & CAMS -CASE NEW GTD $200 
Cost 

RM53 REMOTE TELEPH CONTROL FOR 
39.50 

XMTTER 
OSCILLOSCOPE 3" KIT INCLUDES 3BPI 

3.49 

TRANSF I15V/60cy pri 375VCT/IlOma, 
1320V 5V/3A, 2.5V/3.25A, 6.3V/2.75A. NEW 
TUBES 3BPI C'RAY, 5Y3GT RECT, 2V3G 
RECT. CONDSRS, CHOKE, LOW & HV 
Supply COMPLETE "TAB" SPECIAL 16.95 

TRANSF 2.5VCT/15Amp, adj 220V/50-60cy, 
7.5KV ins 3.95 

TRANSF 5VCT/20Amp, 220V/60cy inpt HV 
insi 4.95 

TRANSF IOVCT/8Amp, 115V/60cy inpt, 12.5 
KV insi 4.50 

WE KS5825 SELENIUM RECT SUPPLY 
INPT VARIABLE II5/230V-50/60cy outpt 
0.4Amp/II5VDC. Ripple 0.5% RMS, outpts 
up to I.5Amp DC Relay Rack mtg mfg TEL- 
ETYPE EQ 25.00 

304TL Gtd New, Two for $7.81 
446A2C40 Lighthouse tube @$2.60,Two for 5.00 
807 JAN Gtd New, Two for 2.00 
815 JAN Gtd New, $2.23 ea, Two for 4.39 
829B3E29 Boxed Gtd New 2.90 
3BPI Boxed JAN New Gtd & Socket 2.99 
5BPI or 5CPI New Gtd 3..95 
2C26 Boxed New IOWatts UUHF. Two for 1.50 
1625 (S'807) Boxed New, Two for 1.30 
845 or 805 JAN & SOCKETS. Two for 8.95 
5BP4 JAN & SOCKET NEW GTD 6.95 
2API JAN Boxed GTD 2.21 

954 BOXED NEW GTD @500 Five for 2.00 
955 JAN GTD, Two for 1.45 
956, 957, 958A. 959 & SOCKET, EACH .90 
866A New & Socket, Two for 2.n0 
872A New & SOCKETS. Two for 5.75 
3824 HV Rectifier 2000V/60ma 4.95 
2V3G JAN HV Rect 165009 ($3.40). 2 for 1.50 
6AG5 Boxed New JAN @BIC, Five for 3.79 
2050. #2x2 RK60/1641, 6SL7, IE7G EACH .89 
WE 717A DoorKnob tube New, Two for 3.85 
WE 703 & 368A UUHF DoorKnob New 5.95 
6V6 JAN Gtd Each 700 Five for 3.40 
6SN7 or 12SA7 Each 810, Five for 3.75 
6SA7 New Gtd JAN Each 61$, Five for 2.90 
6B8G New Gtd JAN Each $1.15, Five for 4.95 
615M/55C@: 6H6/65C@: 5Y3GT or 80 ea .41 
3A4/75c@; 6AL5/8Ic(8 ; 6SL7 each 1.00 
6C8/$I@: 6F7/$I@: 6K7/664@: 6K8 each .81 

6AK5 JAN New Gtd @f95. Five for $4.45 
866A Tubes, Sockets, Transformer, Caps 7.00 
872A Tubes, Sockets, Transformer, Caps 12.00 
6AC7/1852 JAN New Gtd, Two for 1.60 
35L6, 50L6. 35Z5, I2SQ7. 12SH7, Two for 1.80 
RCA 808 JAN -CRC New Gt'd Ill. 
7.5V/4amp. plate 1500V/20 watts 
Rated 140 watts output each "UHF" 
(List $7.75) "TAB" price $2.75@ 
Two for $5, with sockets & caps $5.41 
VTI27A Tube New & Connec 

tors. Two for $5.98 
SELEN IT&T 6B8VI F.W. 85V/ 

2.4A RECT. $6.95 
COPPER OXIDE WST RECTOX 

F.W. 12V/I.25Amp $3.40 
MAZDA #323/3V/190ma (LP 

$1.85), Four for $1.00 
MAZDA #49 Minbay 2V/60ma 

(15c), IO for $1.00 
SOCKET MAGINAL CERAMIC 49-SSIIL .49 
GE 3" B'C 150VAC Meter Rd New $4.95 
CRYSTALS AMATEUR FREQ. Four for $3.00 
TBY COMPLETE WITH VIBRAPACK $39.95 
TRANSFORMER Output PP6V6/IOWatt $1.49 
TRANSF Cased Tapped Line to V. C $1.20 
FUSE ASSMNT 250ma, 4Amp, 200ma, 300 for $3.95 
TRANSFORMER GE HVInsI 115V/60cy Out- 

put. Two 5V/8A $4.50 
TRANSF HV Ins! 220V/60cy Outpt 5V/20A $4.50 
TRANSF HV Ind II5V/60cy Outpt 5V/125A $7.95 
NATIONAL XC-5 Ceramic 5P Socket, 4 for $1.00 
Hmtclly cased Chokes 10Hy/125ma, 185ohms 

Two for $2.50 

"TAB" Dept. 5E, Six Church Street, New York 6, N. Y., U.S.A. 
THAT'+ A BUY CORNER CHURCH & LIBERTY STS., ROOM 200 

"TAB" 
THAT'S A HUY 
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SEARCHLIGHT SECTION le 
Constant Voltage 

TRANSFORMER 

Weight -332 pounds net. $1 35'50 

RAYTHEON Precision Line VOLTAGE REGULATOR 
Primary; 92-136 volts, 57-63 cps. Secondary rated at 115 volts, 
7.15 Amperes-.82 KVA but will deliver up to 3 KVA 
with no noticeable change in regulation (1/2 of 1%). Power 
factor -96%, Entire unit is enclosed in gray baked enamel 
steel case size 31" H x 191/2" W x 111/4" deep. 

OF NEW YORK Inc. 
44-31 Douglaston Pkwy. 
Douglaston, New York 
Tel. BAyside 9-8686 

RELAYS 
INDUSTRIAL 

Westinghouse type MC 
water and explosion proof, 
glass enclosed. Contacts; 
20 A. Coil; 115 vac. 

ANTENNA 
TIME DELAY 

POLAR 

Leach heavy duty type 6104. 
Contacts; DPST norm. 
open 10 Amps. Coil; 115 

vac. 

(A) (B) (C) (D) (E) (F) (G) 
W. E. miniature RF relay, 
ceramic. SPST. Coil; 6 vdc 40 
ohms. 

Advance type 1601. SPST 10 
Amps contacts. Coil 12 vdc, 
450 ohms. 
Allied type G sensitive relay. 
Coil ; 5000 ohms, 4 ma. operates 
on change of 200 microamps 
Contacts; 5 amps, 115 vac. 
Allied type BJ relay, Contacts; 
DPDT, 5 Amps. Coil; 18 to 40 
vdc, 250 ohms. 

Generator cutout relay. 12 volts 
dc. 30 Amp contacts. 

Cramer time delay 44SP16. 
Adjustable 3-60 Sec. Motor; 
115 vac, 60 cps. Contacts; 
SPST 10 Amps normally 
open. 

* M Allen Bradley series X52410 
size 00. 3PST Norm. open 
10 Amp contacts. Coil; 115 
vac. 

Cable address ELDICOINC 
I QUANTITY PRICES VERY LOW-Write us your needs I 

(E) DPDT normally neutral. Coil 
windings terminated independ- 
ently for polar action. 6-12 vdc 
6 ma. Contacts 5 Amps. 

(F) Leach type 1177CBF ant. relay. 
Ceramic insul. 3PDT 1/4" silver 
contacts. Coil; 115 vac. 

(G) Square D type 3-2A. Contacts; 
SPST 25 Amps. Coil; 24 vdc. 
Heavy duty construction. 

(G) Same as above except solenoid 
type. Hart mfg. 

Cutler Hammer No. lAC. 4PST 
contactor type. 115 vac coil. 

Leach type 2124SMX 
ant. relay. Micalex 
insul. 4PST norm. zsietopen, 1/4" silver con- 

tacts. 115 vac. coil. 
Same as above except 3PST. 

Struthers Dunn No. 1OXBX- 
124 Ant, relay. Micalex 
insul. Contacts; DPDT 500 
volts RF, '6 Amps. Coil; 115 
vac. 

Allied Control type BO. 18 A. 
contacts. 

SPST Norm open. 115 vac. coil. 
SPST Norm open. 6 vdc coil. 
SPST Norm closed. 90 ma. coil. 

WHOLESALERS MANUFACTURERS 
RADIO DEALERS JOBBERS 

PURCHASING AGENTS 
QUANTITY BUYERS 

Don't miss the BIG show at Radio Bargain Head- quarters-the MID -AMERICA COMPANY! See thousands upon thousands of square feet jammed 
to the ceiling with big buys in radio parts and electronic equipment everything, including standard lines and nationally -known brands. Two convenient locations-both Just a few minutes by auto, trolley or taxi from the Stevens Hotel. Open 
8 AM to 5 PM daily, And if you can't attend the 
show, be sure to send your name and address for MID-AMEHICA's big, FREE catalog that lists, 
describes and illustrates hundreds and hundreds of 
big buys! And get MID-AMEHICA's timely. 
monthly bulletins that bring you the latest, greatest 
values in radio parts and electronic equipment. 
Address Desk G-57. 

STORE WAREHOUSE 
2412 S. MICHIGAN AVE. 2307 S. ARCHER AVE. 

CHICAGO 16, ILL. CHICAGO 16, ILL. 

Immediate Delivery 
Pioneer- Ay- I 0 I D Autosyns, CK-5 motors, 12116 
and 12117 inverters, 12077 amplifiers, various torque 
units, etc. 
Kollsman- Remote Compass Systems, Telegon 
units, etc. 
Minneapolis Honeywell-Complete stabilized 
aerial camera mount, motors, amplifiers, etc. 

Synehros-Types 1 G, IF, ICT, 5F, 5G, 5D, 5DG, 
A, M, etc. 

Call ARmory 4-2677 

Servo -Tek Products Co. 
247 CROOKS AVE., CLIFTON, N. J. 

SURPLUS ELECTRONIC TUBES 
CML has built up one of the largest stocks 
of surplus electronic tubes in the country 
and new supplies in many types are arriving 
daily. 
The following types are available for immediate 
shipment to bonafìde manufacturers, distributors 
and jobbers: 

2 K 25 3 BPI 1 B 24 705 A 
2 J 48 5 BP1 1 B 38 836 
2 J 50 5 BPI 1 P 24 837 
4 J 47 5 FP7 VR 150 8020 
5 J 29 7 BP7 211 9002 
5 J 30 12GP7 464 A 9006 

Immediate Deliveries 
Write for current Inventory and quantity prices on 
your letterhead-no retail sales. 

COMMUNICATION MEASUREMENTS 
LABORATORY 

Agents for War Assets Administration 
120 Greenwich St. New York 6, N. Y 

BIETERS 
AND INSTRUMENTS 

NIE:('sOF4MMETERS 

VOLTMETERS BRIDGES (Wbwtslorw) 
AMMETERS 
MICRO RHEOSTATS 

AMMETERS VARIABLE 
OHMMETERS TRANSFORMERS 
FREQ. METERS RELAYS 

ELECTRO -TECH 

119 Lafayette St. New York 13. N. Y. 
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D SEARCHLIGHT SECTION Ilnl 

CONDENSERS 

CF -44 1000 MFD 25 y. DC 
CF -1 2 MFD 400 Y. DC 
CF -32 4 MFD 400 v. DC 
CF -19 1 MFI) 600 v. DC 
CF -42 7 MFD 600 v. DC 
CF -43 6 MFD 600 v. DC 
CF -5 2 MFD 600 v. DC 
CF -6 4 MFD 800 . DC 
CF -81 8 MFD 600 v. DC 
CF -8 Tobe Dual 8 MFD 600 v, DC fits 4 prong 

socker 
CF -38 10 MFD 600 v. DC 
CF -28 7 MFD 800 y. DC 
CF -10 1 MFD 1000 Y. DC 
CF -13 4 MFD 1000 Y. DC 
CF -14 4 MFD 1500 Y. DC 
CF -47 6 MFD 1500 Y. DC 
CB -35 .5 MFD 2000 v. DC 
CF -29 2 MFD 2000 v. DC 
CF -37 8 MFD 2000 v. DC 
CF -27 1 MFD 2500 Y. DC 
CF -45 .1 MFD 3500 Y. DC 
CF -46 1 MFD 3500 Y. DC 
CF -40 2.87 MFD 3500 v. DC 
CF -22 2 MFD 4000 v. DC 
CB -18 .25 MFD 4000 v. DC 
CB -12 .2 MFD 2000 v. DC 
CF -30 1 MFD 5000 v. DC 
CB -14 .5.5 MFD 9000 v. DC 
CF -41 .15 MFD 12,000 Y. DC 
CF -48 .05 MFD 2500 Y. DC 

AC 
CF -84 2 MFD 440 v. AC 
CB -16 .1 MFD 440 v. AC 

BATH TUB 

CB -13 .1-.] MFD 600 v. DC .45 
CB -17 .5 MFD 400 v. DC .39 
CB -88 .25 MFD 600 v. DC .39 
CB -19 100 MFD 25 v. DC .59 
CB -20 2 MFD 400 v. DC .59 
CB -21 .25 MFD 20,000 v. DC 19.95 

1.20 
.39 
69 

.39 
1.35 
1.09 

60 
.75 

1.20 

1.25 
1.40 
1.50 

90 
1.10 
1.89 
2.39 
2.10 
2.10 
4.95 
1.19 
1.98 
3.49 

16.95 
.5.50 
2.95 
2.75 
6.75 

19.95 
14.95 
I.09 

.98 

.79 

COMPLETE SELECTION OF MICROWAVE TEST 
EQUIP.: MAGNETRONS KLYSTRONS - Me- 
NALLY SHEPPARD 

FULL LINE CONANT RECTIFIER UNITS IN 
STOCK. 

Power Supply -200 v. 100 mills semi -regulated or 135 
v. 50 mills fully regulated (Used but in perfect service- 
able oondltion)-$9.95. 

TRANSFORMERS 
HF -11 Jefferson -Dual Choke -9.5 Hy. ea. @ 100 Ma 

ea -6" x 2-3/4' x 8-2% lb. $2.25 

IIF-18 Thordarson-10 Hÿ. @ 100 Ma -2'4" x 3" x 

1-1/8"-7 oz. -.89 
TA -1 N.z .8^ zs.MikiSi'. Grid 600/60,000 ohm- 

T 4'5x 61/2" xr434"-701b. $6.50 
00 ohm PH. 30,000 ohm sec. 

TX -fi 4 1f, 
N.Y. x 9' 

Trans. -8000 4 9áí" 834 á3s lbs. $8.95980 
ohm sec.- 

TC -9 Chicago Trans. -185 v. @ 125 a., 18 v. @ 1.5 a., 
1 v. @ $1.25 a. 
414" x 2-11f" x 3-1k"-434 lb. $1.49 

TC -10 Pri. 115 v. AC -50-1200 cy per sec. -sec. 6.3 
@ '.8A-859 v. @ 70 Ma -65 v. @ 70 Ma -400 V. 

18 
10 

$5.95 
v. @ 2A-6.3 @ 4 A-4" x 4" x 5%" 

lb. 

TPPr41. 
N.Y. 

x 614'sx 9-94' 4310 
570 Ma. 220 v. 

lbs. $6.95 

TP -12 Ametran-Pri. 220 v. 50-60 cy. 2 Seo. 855 r. 
@ 8.75 KVA 894" x 10" x 1134" -wt 90 lb. -$49.95 

TP -18 G.E. Pri. Tap 110 or 220 v.-1 KVA-Sec. 
2050-2050 Oa .487 A.-2120-2120 @ .472 A. 1025- 

1025 e248-1060-1060 @ .236 A. Open Core 

Dipped Wind -10' x 7' x 11%'-85 lbs. -$18.00 
TP 

213 A. or 503 v1CT b9ß @ .2040 Al 434' x 434"2= 6"e 
90 lb. $9.95 

TF-1-N.Y. Trans -220 v. Pri.-10 v. g 13 A. Sea.- 

$5.4935 
A-6.3 V. @ 2.7 A 5-%" x 434'- 

18 lbs. 

T9.4 
N.Y.v. Tr2.7ans. 

A. 4"ix26--96' 
Sec. 
534'12 lb 

v..6.5 A- 
$5.25 $525 

4T'F-10 
N.Y. 

x 2-%" z eß9ó" 
ns. 2rl. b4P"21b. $3.95 

v. 
' 

6.4 v. @ .9 A- 

TP -11 Trans. 1 220 
81b.v.ytS2bo.5.07v. 

@ 13.5 A - 
TF -17 0.19. Pri. 116 v. Sec. Dual 54 @ .065 KVA- 

Insul. 12.6 KVA-6' x 7' x 8'-934 lbs. $9.95 

TF -18 0.19. PrL 116 v. Seo. 6.3 y. @ 2.6 A-Insul 
7.5 KVA 5' z 8' x 4"-6 lb. $7.50 

TC -11 
1 áÓ v.Raytheon-PH. . ÁC AC -Sec. 1000 

Tap for 105 
v. 

110 
1.5 A165vv. 

e 5 A.-8.3 y. 6d 12 A-10' x 11' x 10'-70 lbs. 

$35.00 

AMPHENOL COAX CONNECTORS 

PL 259-A 
60 930 
UG-12/U 
M-968 
M-869 
VG -28U 
8311f 

PURCHASING AGENTS 

AND ENGRS. GET ON 

OUR MAILING LIST 
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,45 
.45 
.59 

1.49 
.79 

1.49 
.99 

Available Immediately! 

NEW, STANDARD BRAND TUBES 
TYYL PRICE 
1A3 $0.98 
1H.5 .99 
6ÁB7/1853 .99 
6AC7 .99 
GAGS .99 
6AGT .99 
6AK5 .99 
6AL5 .99 
6B4 1.29 

6G .89 
6C4 .64 
65 .51 
6021 12.95 
6F5 .51 
6F6 .79 
6F7 1.25 
6F8 1.10 
606 1.10 
6H6 59 
6H60T .89 
6.14 1.50 
675 .59 
636 .89 
6J7 .80 
6E6 .69 
6K7 .79 
6K8 1.25 
6L6 1.25 
61.60 1.20 
8L7 .98 
6R7 .98 
68A7 .90 
6SC7 .85 
6807 .99 
6S117 .65 
8SJ7GT .69 
68K7 .79 
6SL7 .89 
6SN7GT .69 
6SQ7 .89 
615311.7 .89 
6Q5 .98 
6U5 .98 
6U6 .98 
RYBGT .99 
6Y6G .89 
7F7 1.25 
128A7GT .99 
1251(7 .89 
129N7GT .79 
12SQ7GT .99 
121(8 1.25 
14118 .99 
28D7 .75 
30 .78 
34 .98 
351.6 .99 
37 .69 

TYYL', PRICE 
38 .89 
39/44 .59 
41 .69 
45 .64 
46 .69 
50113 .99 
70L7 1.59 
71A .69 
713A 1.65 
954 .75 
955 .75 
956 .75 
957 .75 
958A .75 
959 .75 
9001 1.15 
9002 .98 
9003 

.98 
9005 .98 
9006 .69 
10Y 1.50 
15E 1.50 
HF100 6.95 
11Y69 1.65 
HY615 .89 
V7OD 6.90 
100T3/ 

2Cß Á27A. 
3.00 

.75 
2C34 1.15 
2C40 2.60 
2.132 20.00 
2333 20.00 
2.11351 2.49 
2756 20.00 
211 1.25 
217C 7.50 
3E29A/ 

829B 2.95 
304TH 9.85 
307A 
4E27/257B 6.49 
496A 2.60 
6C4 .64 
703A 1.49 
705A 4.95 
715B 4.95 
800 2.25 
SOIA 1.75 
803 8.95 
805 3.75 
807 .95 

80 
2.95 

09 1.50 
810 2.49 
811 1.95 
812H 6.90 

TYPE PRICE 
813 5.95 
814 4.49 
826 2.25 
828 7.50 
829B 3.95 
830B 5.25 
832 2.25 
832A 3.95 
834 2.95 
835 3.00 
837 2.50 
838 3.75 
967 6.00 
7193 .49 
8011 4.95 
OZ4 1.25 
2%2 .84 
324 1.95 
4Cß/35 4.95 
5R4GY 1.15 
5T4 

.98 98 
5W4 .98 
5Y3 .60 
5Y4G .59 
5Z3 .89 
6%5 .89 
25Z6 .98 
35Y4 .99 
35Z5 .99 
80 5 
83V 98 

14 
s 

17Z3 1.19 
250R 3.95 
815 2.25 
838 1.50 
866A .75 
872A 2.25 
884 

.905 

.90 
1.25 
3.50 

.75 

.75 

.75 
1.95 
2.25 
3.45 
2.95 
3.95 
5.45 
3.95 
7.95 

23.50 
2.25 
3 

2050 
2051 
RK60 
RK72 
VR90 
VR105 
VR150 
Z225 
2AP1 
3AP1 
3BP1 
5BP1 
5BP4 
5CP1 
7BP7 
7EP4 
902 
913 

NO MAIL ORDERS FOR LESS THAN $5.00 
All Tubos are guaranteed with exception of open 
filaments which are checked before they leave our 
warehouse. All tubes shipped via Rail Express. 

SELSYN MOTORS 
Selsyn II -5 brass housing motors -have a variety of 
swell uses -ruggedly built -heavy torque & made to 
rigid Army specs. Made for use on 115 v. 60 cy AC. 
Ideal for remotely controlling your beam ant. & to tell 
just where it's pointed. Minimize guess work when 
pinpointing that beam -these motors will not only in- 
dicate but will also drive. Shipping wt. approx. 24 lbs. 
A steal at $12.90 pr. 

AMERTRAN VOLTAGE REGULATOR - 

(TRANSTAT) 
17.4 amps. maximum output 2 KVA single phase 115 
v. 50 to 60 cty. 90 to 130 v. shipping weight 20 lbs. -a 
marvelous buy -First come, first served. $24.95. 
Micro Switch -can be used on AC with ratings of 1200 
watts up to 600 v. AC also for DC work -normally 
open -Die Cast-BZF.-2RQ9TN-51.25. 
Blower 6 v. AC or DC hi speed blower made by John 
Oster. Bated at 5000 RPM -1.8 AMP -made for con- 
tinuous duty -134' overall diameter -1" blower out- 
put -1U' blower intake -$5.95. 

METERS 

MM 4-0-100 Ma -Model 301 -Weston 3%"--$3.95 
MM 10-0-1 amp. DC -Weston #301 3%'-$3.95 
MM 12-0-50 Ma -Westinghouse N%35 31,4"-$3.95 
MM 14-0-150 Ma -Westinghouse 3%' N% 35-$3.95 
MM 19-0-800 Ma -Western Elec. D-55050-3%' $3.95 
MM 24-0-5 Ma -Westinghouse -style 1208685 214'- 

$2.95 
MM 27 -0 -1 -Ma --De Jur-27 ohm DC Res. 214=53.95 
MM 292-200 Ma--Westinghouse-O%33 234' $2.95 
MM 33-0-1 Ma -McClintock -MD -300-1K 334' $3.95 
MM 34-0-50 Ma -0. E. Type DW 51 2%' $2.95 
MM 36-50-0-50 Meter Face Calib.-End of Scale -to 

.5 ma. calibrated yds. per sec. -Western Electric - 
KS 8798 434' 93.95 

MR 5-0-2.5 BF Amps McClintock -MD 3001 3%' 
Panel Mount $3.95 

MR 6-0-100 RF Ma G.E. DW 42-234' $3.95 
MR 72-100 DB Above 1 Microvolt -Model 25-334' 

$5.49 
MR 132-8 RF Amps DC Weston -Model 425AM- 

3 %' $4.95 
MZ 1-0-130 v. AC -25 to 125 cy-Weston #476VM- 

334' $4.95 
MZ 112-8 v. AC Weston #476-3%' $3.95 
MV 4-0-3.5 KV DC Westinghouse 334'-$3.95 
MV 8-0-4 KV DC -Roller -Smith 3%'-$2.95 
MV 10-0-50 DC Westinghouse -Model PW-Leatherett 

Case -4 x 334' $1.95 
MU 1-100-0-100 Simpson -2W-$3.95 
MO 1-Ext. Res. for K.V. Meters 51.00 
V.T.V.M.-Model 450 #529 -Reiner Elect. -Complete 

with Model 101 Amplifier, AC Probe & Leads - 
$119.95 

RELAYS 

KR 4 -Allied #KS5910-115 v. AC-DPDT 52.50 'Net 
KR 5 -Leach Type 1357-115 v. AC-DPDT $2.00 
KR 8-Struther Dunn -115 v. AC-DPDT $1.65 
KR 7 -Betts & Betts -Keying Relay 30 v. DC --300 

ohm coil DPDT Hermet. sealed. Fits Octal Socket. 
$1.98 

KR 10 -Allied #KS5910-115 v. AC 10 amp contacts 
TPDT $1.98 

KA 11 -Allied *K35910-115 v. AC 4 PDT 10 A. 
contact $2.50 

KR 12-Struther Dunn -115 v. AC -2 relays on one 
mount. SPDT & SPST 10 A. cont. $3.95 

KR 13-Kurman Elect. #%1400 D.C. overload relay 
with AC reset coil 115 v. AC SPDT $4.95 

KR 15 -Sperry -Thermo Time Delay ADJ 15-45 Sec. 
115 v. AC 60 cy SPDT-$3.50 

KR 17-Leach-1177BF-115 v. AC Ceramic Insul. 
TPDT-$1.75 

KR 18 -Leach -#374-115 v. AC-DPST $ .98 
KR 19-Struther Dunn -115 v. AC-4PST-30 Amp. 

Contact $5.95 
KR 21 -Wheelock Sig. -115 v. AC -5 Amp. Contacts 

DPDT-B3 x 4-52.25 
KB 22-G.E. #CR2790E105-115 v. AC or 230 AC 

Heavy Duty DPDT $4.95 
KR 24-Adlake Mercury Time Delay Relay -#1040-80 

normally opened .3 to 5 sec 115 AC $8.95 
KR. 25-Struther Dunn -115 v. AC 30 amp. contacts- 

DPST $4.95 
KR 26-G.E. Instantaneous over current relay -Type 

PBC 2 amps @ 115 v. $24.95 

300 ohm twines -unaffected by moisture -will handle 
3 kilowatts of R.F.-losses at 40 MC per 100 ft., are 
3/10 DB. Best buy in the house at .08 per foot. 

75.000 ohm bleeder, 200 watts Ohmite- Special ..51.65 
50.000 ohm bleeder. 100 watts I.R.C.-100 watts.. .89 

_ G. E. INTERLOCK SWITCH 

HI -voltage is lethal -protect yourself and family -this 
switch automatically shuts off Hi -volt. circuits while 
adjustments are being made -low pressure -hi current 
capacity, positive action. Silver plated contacts. 
$2.49 pr. 

Continuity Checker -Neon type -in black metal box 
3-%' x 5' x 3%' complete with leads & AC Cords - 
$2.50. 

R F INDICATOR PROBE Z601 -has a fixed xtal 
(VHF) type and a pick up coil. Coax lead, coax con- 
nector at end. Probe has 4' bakelite handle. Used with 
a 0-1 Ma. meter across it. For checking R.F. in lines. 
neutralizing finals. etc. $1.98. 

COMPLETE LINE OF TELEVISION COMPONENTS 
MAGNETIC DEFLECTION YOKES] 

Defl. Hods. Vert. 
Cat. No. Angle Ind. Ind Overall Price 
DY -1S 55° 5 mh. 19 mh. 2ii" $9.60 
DY -2L 40° 5 mh. 22 mh. 3 I $10.50 
DY -4L 40° 1.5 mh. 45 mh. For use in RCA TRK-120 and similar Television 3' 510.50 

Receivers 
SHIELDED BLOCKING OSCILLATOR TRANSFORMERS 

Cat. No. USE Price 
Ot-103H Horizontal Oscillator (15,750 cycles) $4.75 
Ot-104V Vertical Oscillator (60 cycles) 3.95 

YOKE MATCHING TRANSFORMERS 
Cat. No. USE Price 
Yt-111H Horizontal $22.50 
Yt-113H Horizontal 9.60 
Yt-112V Vertical 9.60 

BLOCKING OSCILLATOR TRANSFORMERS 
Open Construction 

Cat No. USE Price 
OT -1 01 H Horizontal Oscillator (15,750 cycles) $3.25 
OT -102V Vertical Oscillator (60 cycles) 2.50 

NIAGARA RADIO SUPPLY CORP. 
160 Greenwich St., N. Y. City 6, N. Y. 

Box 9-7993 

CREDIT EXTENDED 
TO RATED ACTS 

All Prices f.o.b. N. Y. C. 
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ECONOMICAL -K -TRANS cost less to purchase-less 

EFFICIENT -K -TRANS will duplicate or exceed the per- 
formance of your present i.f. transformers. 

STABLE Permeabilitytuning, magnetic shielding of 
windings, silver mica condensers combine to give a 
stability never before obtainable in a standard commercial 
i.f. Transformer. 

VERSATILE -Four models of K -TRAN meet all 455 KC 
requirements. Also available for 262 K.C., and 10.7 M.C. 
for F.M. receivers. 

MANUFACTURING COR PO R A T ION 
MASS PRODUCTION COILS & MICA TRIMMER CONDENSERS 

9 0 0 PASSAIC A V E. EAST N E W A R K, N. J. 
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Designed in this complete count- 
ing system is the knowledge of 
the research problems involved. 

Model 337 

A complete Geiger - Mueller 
counting system and a top rank- 

ing laboratory instrument. It util- 
izes a scale of 64 with provisions 
for switching to a scale of 8. A 
built-in a.c. power supply pro- 
vides voltages continuously var- 
iable from 0 to 2000 volts. Two 

new Victoreen gaseous voltage 
regulator units and a reliable im- 
pulse register are included. Com- 
plete and convenient front panel 

switching and control. 

The VG series mica window 
Geiger -Mueller Counters are of 
precision workmanship and supe- 

rior design. Exacting production 
controls assure a counter held 
within close tolerance limits. De- 
signed to meet the ever increas- 
ing demand for reproducibility of 
tracer measurements. 

Window thicknesses: 

VG -15 4.5 mgm per cm2 

VG -10 3.2 mgm per cm2 

Thinner windows on request. 

THE VICTOREEN INSTRUMENT CO. 

5806 HOUGH AVENUE 

CLEVELAND 3, OHIO 
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#6103-Provides from 1 KV to 
5 KV D.C. at 1 ma. for Tele- 
vision Nuclear Research, etc. 

External power required 6.3V 
60 cycle A.C. and 250V D.C. 

Entirely enclosed in Aluminum 
Case .... 35/j x 434 x 43/4' high 

Other voltages available 
#6101-10 KV #6102-30 KV 

Laboratory models available for 
prompt shipment. Inquiries for 
production runs are solicited. 

Precision manufacturers of all 

types of IF and RF coils, 

chokes, and transformers. 

ESSEX 
ELECTRONICS 
Berkeley Heights, New Jersey 

(INDEX TO ADVERTISERS 

Legri S Co. 
Les Laboratoires Radioelectriques 
Linde Air Products Company 
Littelfuse, Inc. ..... 
Lord Mfg. Co 

271 
203 
273 
143 

12 

Sigma Instruments, Inc 
Sillcocks-Miller Co. 
Slater Electric and Mfg. Co 
Solar Mfg. Corp. 
Sorensen & Company, Inc 
Sprague Electric Co. 
Stackpole Carbon Company 
Stamford Metal Specialty Co. 

278 
166 
279 

74 
200 

17 
48 

271 
Standard Pressed Steel Co. 243, 252 
Standard Telephones and Cables, Ltd. 163 

Maguire Industries, Inc. 
Mallory & Co., Inc., P. R. 78, 
McGraw-Hill Book Co 
Measurements Corporation 
Meyercord Company 
Miles Reproducer Co., Inc. 
Milford Rivet & Machine Co. 
Millen Mfg. Co., Inc., James........ 182, 
Miniature Precision Bearings 
Minnesota Mining and Mfg. Co 
Mitchell -Rand Insulation Co., Inc. 
Multi -Products Tool Co. 

45 
137 
260 

77 
227 
283 
282 
236 
283 
217 

64 
256 

Standard Transformer Corp 
Scar Expansion Products Co., Inc. 
Steward Mfg. Co., D. M. 
Stewart Mfg. Corp., F. W 
Struthers -Dunn, Inc. 
Superior Electric Co. 
Superior Tube Company 
Supreme Instruments Corp. 
Sylvania Electric Products, Inc., 

Electronics Div. 
Radio Tube Div 

Synthane Corp. 16a, 

199 
258 
262 
258 
197 
249 
232 
166 

161 
211 
16b 

Tablet and Ticket Co. 174 

National Carbon Co., Inc. 
National Company, Inc. 
National Moldite Co. 
National Radio Service Co 
National Research Corporation 
New Hampshire Ball Bearings, Inc. 
New Wrinkle, Inc. 

187 
28 

204 
257 
239 
178 
173 

Tech Laboratories, Inc. 
Telex, Inc.. 
Tinnerman Products, Inc. 
Top Flight Tool Co 
Triplett Electrical Instrument Co 
Tung -Sol Lamp Works, Inc. 
Turner Co. 

250 
206 
153 
283 
158 
237 

4 

North American Phillips Co., Inc. 21 

Union Carbide & Carbon Corp. 187, 273 
United Transformer Corp...Inside Front Cover 

Olympic Tool and Mfg. Co., Inc. 244 Universal Microphone Co. 273 
Onan and Sons, Inc., D. W. 242 Universal Winding Co. 266 
O'Neil -Irwin Mfg. Co. 272 University Loudspeakers, Inc. 278 

Victoreen Instrument Co. 178, 274, 295 
Palnut Co. 236 Vitamite Co. 275 
Paper Machinery and Research, Inc. 273 
Paramount Paper Tube Corp. 265 
Park Metalware Co., Inc. 271 
Phosphor Bronze Smelting Co. 7', . 174 
Plastic Wire and Cable Corp. 159 Waldes Kohinoor, Inc. 201 
Plax Corp. 
Potter Instrument Co. 

23 
16 

Walter Co., S 
War Assets Administration 154, 155, 

55 
255 Potter and Brumfield Sales Co. 18 Ward Leonard Electric Co. 14, 15 

Premier Metal Etching Co. 269 Ward Products Corp. 268 
Presto Recording Corp. 69 Waterman Products Co., Inc. 172 
Progressive Mfg. Co. 162 Webster Electric 196 
Pyroferric Co. 260 Weller Mfg. Co. 263 

Western Electric Co. 5, 141, 246 
Westinghouse Electric Corp., Electronic Div. 25 
Weston Electrical Instrument Corp. 253 
Whistler & Sons, Inc., S. B 7 
White Dental Mfg. Co., S. S. 198, 273 

Quadriga Manufacturing Co. 277 Whitehead Stamping Co. 275 
Quaker City Gear Works, Inc. 194 Wilson Co., H. A. 245 

Wincharger Corp. 158 

Racon Elec. Co., Inc 
Radio Corp. of America, Victor Div. 

214 
PROFESSIONAL SERVICES . 285 

49, 277, Back Cover 
Radio -Music Corp. 
Radio Receptor Co. 

259 
252 

Railway Express Agency, Air Express Div. 218 
Raytheon Mfg. Co. 
Reeves -Hoffman Corp. 

167 
170 SEARCHLIGHT SECTION 

Reeves International, Inc. 
Reeves Soundcraft Corp. 

277 
190 (Classified Advertising) 

Remco Electronic, Inc 
Revere Copper & Brass, Inc. 
Richardson Company 
Rider, Publisher, Inc., John F. 
Robinson Recording Labs 
Rockbestos Products Corp.... 

166 
20 
61 

262 
267 

52 

BUSINESS OPPORTUNITIES 
EMPLOYMENT 
USED EQUIPMENT 

American Electric Sales Co., Inc 
Ballantyne, F. W 
Barry & Drawn 

287 
286, 287 
287, 293 

287 
287 
287 

Brooks Inc., B. D 287 
Communications Equipment Co 290 
Communication Measurements Lab 292 
Dubin Electronics Co 287 
Eldico Inc. of N. Y 292 

Sangamo Elec. Co. 225 Electro Impulse Labs 287 
Schauer Machine Co., Electrox Div. 279 Electro -Tech. Equipment Co 292 
Schweitzer Paper Co. 181 Langer Co., Norman 287 
Scientific Electric Div. of "S" Corrugated Maritime Switchboard 288, 289 

Quenched Gap Co. 220 Mid -America Co., Inc. 292 
Scovill Mfg. Co 156 Niagara Radio Supply Corp. 293 
Selenium Corp. of America 169 Precision Electrical Instrument Co 287 
Shakeproof, Inc. 209 Radio Shack Corp., The 290 
Shallcross Mfg. Co. 164 Servo -Tek Products Co 287, 292 
Shaw Insulator Co. 22 Tab 291 

296 May, 1947 - ELECTRONICS 



DRYE N ENGINEERING 
AGAIN BRINGS YOU A NEW AND Veeeet ATTENUATOR 

In keeping with our policy of continually improving our products, we 

have developed a new and better design for the mechanical construc- 

tion* of our attenuators. In addition to improved standard features, the 

latest Doyen units offer a choice of mountings and an optional ground 

lug. Dimensions of the new type attenuators make them interchange= 

able with preceding models. Patent Pending. 

IMPROVED FEATURES 

b A non-ferrous can with an attractive finish. 

A dust -proof housing which provides total shielding. 

A two piece can with a positive lock, which is constructed 
so that the dust cover can readily be removed with one 

hand. No more screws or knurled nuts to strip, misplace 

or drop. 

50% less space is required than heretofore to remove the 

new shallow dust cover, thus permitting the unit to be 

mounted in a smaller space than formerly. 

%SHALLOW COVER 

May we suggest, when purchasing speech input equipment, that you 

h 

Good electrical contact is assured between the front of the 
unit and the back cover. 
All fibre and other moisture absorbing parts have been 
eliminated. 
A ground lug on the shield may be supplied, if required. 
Two hole mounting is standard on the new type units, how- 
ever single hole mounting may be secured. 

A roller type detent, as shown above, replaces the former 
ball and spring mechanism. Advantages of the roller detent 
are longer life and more positive action. 

SINGLE HOLE MTG. 

specify DAVEN CONTROLS. 

el CENTRAL AVENUE 
NEWARK +4, NEW JERSEY 



tQNNOI/NC/NG.. RCA blue -sensitive Gas Phototubes 

Feature high sensitivity to blue 
radiation, no response to infrared, 
and high signal-to-noise ratio 

These five new phototubes represent another impor- 
tant tube development initiated by RCA with the 
introduction of the 1P37. They have the advantage 
of combining the S-4 response with gas amplification. 
Thus, the tubes offer exceptional sensitivity to blue 
radiation, no response to infrared, and a high signal- 
to-noise ratio. 

The five types illustrated are especially valuable in 
sound reproduction from a dye -image sound track 
because of the total absence of masking of the modula- 
tion by infrared transmission. They are equally attrac- 
tive for industrial applications involving mîasurement 
and color control where infrared radiation might 
mask the desired signal. 

RCA 1P37, 5581, 5582, 5583, and 5584 Gas Photo - 
tubes have a maximum response at a wavelength of 
4000 Angstroms and a maximum' gas amplification 
factor of 5.5. 

THE 
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Each of the five new types has comparable luminous 
sensitivity, anode characteristics, and structure to the 
older type having S-1 response. They may therefore 
be used interchangeably with the earlier types with 
minor circuit changes. 

RCA Tube Application Engineers will be pleased to 
offer their services toward the use of these or other 
RCA tube types in your equipment. Meanwhile, send 
for the new Bulletin CRPS-102 covering the technical 
data on the complete line of RCA Cathode Ray, Photo- 
tLibe, and Special Types. Address all inquiries to Com- 
mercial Engineering, Section R -40E, Harrison, N. J. 

RCA Laboratories, 
Princeton, N. J. 

FOUNTAINHEAD OF MODERN TUBE DEVELOPMENT IS RCA 

TUBE DEPARTMENT 

RADIO CORPORATION of AMERICA 

--'- 
... "..: 

HARRISON, N. J. 


