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TC was the largest sup3lier of transformer components in Wc -Id War 

'II. Present UTC 3roducti2n i5 on a similar basis. Illustrated bek,w are a 

few of the thousand military types in UTC 1950 production. 

150 %PRICK STREET U NEW YORK 13. N. Y 
EXPORT DIV SJOn: 13 EA'_T 401h STREET, NEW YORK 16, N.Y. CA .E5: "AP -AB ' 
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PUBLICATION 

SEPTEMBER 1950 
MEASURING TANK WALL THICKNESS 

Ultrasonic "Audigage" does the job from outside the tank with 1 -percent accuracy at Shell Chbc; cal's Houston planC.OVER Photo courtesy Branson Instruments, Inc. (see p 118) 

THE CASE FOR VHF TELEVISION 
Condon Committee "Annex C" on UHF vs VHF 

LONG -LIFE TUBES FOR INDUSTRY, by Elwood K. Morse... Airline program points way toward improved types for other industries 
FREQUENCY INTERLACE COLOR TELEVISION, by R. B. Dome Compatible system uses standard 6 -mc channel 
INTEGRATION NOISE REDUCER FOR RADAR, by W. Cunningham, J. May, J. Skalnc Receiver is gated to accept only reflections like tran_mitted puises for discrimination against noise 
TELEVISION RECEIVER TRANSIENT ANALYSIS, by Joseph Fisher Overall response of television receivers to 100-kc square waves is convenient method of production queFty centroi 
AN ANTENNA ANALYZER, by Alva C. Todd 

Radiation patterns are produced on the screen of a cothode-ray tube by 38 -tube instrument 
WIDE -RANGE R -C OSCILLATOR, by Peter G. Sulzer 

New circuit produces 15 volts rms from 20 cycles to 2 megacycles 
UHF INDUSTRIAL COMMUNICATIONS SYSTEM, by Frank B. Gunter Crystal controlled 5 -watt transmitter and double -superheterodyne receiver ooercte in 943-960 me band 
AUTOMATIC BEAM BLANKER FOR OSCILLOSCOPES, by A. Dunn, A. McIntyre, A. Bennett 94 Attachment turns on beam of oscilloscope only during mid -portion of sweep 
LEAK DETECTORS FOR INDUSTRIAL VACUUM SYSTEMS, by Andrew Guthrie Analysis of eight methods of locating and measuring leaks, with emphasis on the helium leak detector 
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ELECTRONIC CONTROL OF ANESTHESIA, by R. G. Bickford 

Servoanestset.zer maintains desired degree of anesthesia by using brain potentials to control ether pt; np 
107 

PHOTOMETER FOR ELECTRON MICROSCOPE, by Francis W. Bishop 110 Multiplier phototube and vtvm determine correct exposure from , lu.1inctiz.n of ilupreszent focus.ng screen 
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112 
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EL-MENCO 
CAPACITORS 

Built to Stand Up Under 
Fixed mica El-Menco condensers are tiny but 

tough. They give sustained superior performance 

under adverse conditions. Pretested at double 

their working voltage, El-Menco capacitors prove 

their ruggedness before leaving the factory. 

TYPE 
GAUGE 
POINTS 

1 2 
1111111 

3 
'hid' III III litl,tr; 

Severe Stress and Strain 
They are tested for dielectric strength, insula- 

tion resistance and capacity value. 
When you want peak performance put them 

in your product. You can depend on El-Menco 
to stand up under critical operating conditions 
and extremes of temperature and climate. 

Always Specify El -Menco-The Capacitor That's Tiny But Tough. 

MOLDED MICA 

CM -15 

El 

THE ELECTRO MOTIVE MFG. CO., Inc. 

WILLIMANTIC CONNECTICUT 

Actual Size 9/32" x 1/ 2" x 3 16". 

For Television, Radio and other Electronic Appliances. 

2 mmf. -420 mmf. cap. at 500v DCw. 

2 mmf. -525 mmf. cap. at 300v DCw. 

Temp. Co -efficient -;-. 50 parts per million per degree 

C for most capacity values. 
6 -dot color coded. 

Write on your 
firm letterhead 

for Catalog and Samples. 

enc MICA TRIMMER 

CAPACITORS 
FOREIGN RADIO AND ELECTRONIC MANUFACTURERS COMMUNICATE DIRECT WITH OUR EXPORT DEPT. AT WILLIMANTIC, CONN. FOR INFORMATION. 

ARCO ELECTRONICS, INC. 135 Liberty St., New York, N. Y -Sole Agent for Jobbers and Distributors in U.S. and Canada 

September, 1950 - ELECTRONICS 
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A STANDARD CELL 

f01' 
1" 

32 

WESTON 
STANDARD 

CELL 
TYPE 

p -550-A 
N9 164280 
101859 

ASS. 

AT 20° C 

(01 
IMMEDIATE DELIVERY 

IN ANY QUANTITY 

PRICE INCLUDES 
POSTAGE TO ANY ADDRESS IN THE 

U. S. & CANADA BUT EXCLUDES 
CUSTOMS DUTY AND 
CLEARANCE CHARGES 

SPECIFICATION 
THE MUIRHEAD MINIATURE WESTON STANDARD CELL 

E.M.F. 1.0I 859 VOLTS ABS ± I00;LV AT 20° C 
TEMPERATURE COEFFICIENT 40i1V/°C APPROX. 
DIMENSIONS 38"x 8"x 8" OVERALL [9.8cm x 2.2cm x 2.2cm] 
WEIGHT 2? oz. [70 gm] 
MOUNTING MOLDED CASE-WITH PANEL AND CHASSIS FIXING HOLES 

Our other types of Standard Cells will interest you. Write for literature. 

ORDER BY CABLE-PAY BY YOUR OWN DOLLAR CHECK 

MUIRHEAD & Co. LTD. 
PRECISION ELECTRICAL INSTRUMENT MAKERS 

BECKENHAM KENT ENGLAND 
Telegrams and Cables: MUIRHEADS ELMERS-END 

ELECTRONICS-September, 1950 

PRECISION 

MUIRHEAD 
ELECTRICAL INSTRUMEN S 

MU.27 
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NEW G -E 

MAGNET WIRE 

DATA BOOK 

Now for the first time 

in one complete manual 

FORMEX Magnet Wires 

DELTABES Magnet Wires 

For jobs involving specifications and uses of magnet wire, you need this 

new General Electric magnet wire manual. 

Packed with helpful, hard -to -get information, this 34 -page book clearly 

and concisely covers all types of General Electric magnet wire -G -E 

Formex for Class A applications, temperatures up to 105 C, and G -E Delta- 

beston, both for Class B applications, temperatures up to 125 C; and for 

Class H applications, temperatures up to 180 C. 

Here are just a few of the subjects covered by the G -E magnet wire manual: 

Properties of Formex and Deltabeston magnet wires 

Tables of types and sizes of stock magnet wires 

Application procedures 

Information on special glass and silicone -impregnated insulations 

Tables covering electrical specifications, dimensions, weight, and other 

pertinent specification data 

To get your copy of this fact -filled reference manual on General Electric 

magnet wires, just clip and mail the coupon below. 

Section W13-931 
Construction Materials Department, General Electric Company, Bridgeport 2, Connecticut 

Please send me free copy of "General Electric Magnet Wire." 

Name 
Title_ --- - 

Company 

Address 

City :c no Slate 

GENERAL ELECTRIC 
September, 1950 - ELECTRONICS 
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No. 7 
of a 

Series 

Another Engineer's Problem Solved` 

SUBJECT: HIGH POWER, 
HIGH TEMPERATURE 
RF CAPACITORS 

PR O B L EÌ%4: 200 mmf. capacitor to carry 41/2 
amperes of current at 1 Mc at an 

ambient temperature of 90'C. Small size was 
imperative. 

SOLUTION This customer was unable to find a mica capacitor to meet the required specification. A wax -filled porcelain -cased mica capacitor having a 20°C rise weighs 8 lbs. and is 54" high and 5e" x 5" base. This is too large. Moreover, mica capac- itors must be derated to 70% of current rating even at 70°C; at 90°C, they cannot be used. 

A Type TSG Glassmike was designed for the above application. Type T plastic film at 1Mc has a power factor of less than .0002. The Silicone fluid impregnant has similar low losses. The PR losses of the electrodes were kept to a minimum so that the overall power factor was slightly over .0002. 

I tur 1° C e rise is 5 Total heating loss is equivalent to 3.3 watts. Volt-amperes handled are ap- 

1 

The finished Type TSG assembly weighed .35 lbs and was 1g" in diameter and 32" long, with 
1 axial mounting studs on each end. With a current of 4.5 amperes at 1 Mc flowing, the tempera - 

proximately 16,000 which indicates a Q of approximately 5,000. 

I 

I 
1 

1. 

W'bat is YOUR engineering problem? 
Your inquiries will receive immediate attention. 

We manufac''ure a standard line of Plasticon Capacitors, 
Pulse Forming Networks and High Voltage Power Supplies. 

Write for our catalog. 

I 

1 

I 

I 
I 

I 

I 

I 

I 
I 
I 
I 

I 

I 
I 

I (o,ui,isr'r j(onspani; 
1375 NORTH BRANCH STREET CHICAGO 22, ILLINOIS 

ELECTRONICS - September, 1950 
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MITCHELL -RAND 

Demonstrates Leadership! 

.,E 
Produces new Wax Compounds 

for greater protection 

against extreme high heat and 

extreme low temperatures! 

HIGH MELTING POINT WAX 
for Impregnating and Dip Coating 

won't flow under extreme high heat 
won't crack under extreme cold! 

3767-A CORONA SUPPRESSING PLASTIC 
for Dip Coating 

won't sag or sweat under extreme heat 
won't crack under extreme cold! 

MELTING POINT (DRIP) 260/265 F 

COLD FLOW (M -R) 250, 255 F 

PENETRATIONS 
32/200/60 15-16 
77/100/5 17-19 
115/50/5 20-22 

COLOR Tan 

APPLICATION TEMPERATURE 300,350 F 

SPECIFIC GRAVITY 0.90 
VISCOSITY (SAYBLT. UNIV.) 

@ 325 F 40-42 seconds 

FLASH POINT 500 F 

ELECTRICAL PROPERTIES 
POWER FACTOR 0.023 (106 cycles; 77 F) 

DIELECTRIC CONSTANT 2.19 (106 cycles; 77 F) 

COLD FLOW (M -R) 272/277 F 

SOFTENING POINT (B&R) 190,195 F 

DIPPING TEMPERATURE 325/375 F 

MELTING POINT (DRIP) 275/285 F 

COLOR 
Tan 

ADHESION 
PENETRATION 77/100/5 
SPECIFIC GRAVITY 
FLASH POINT 
ELECTRICAL PROPERTIES (Representative Sample) 

Dielectric Strength 368 V mil (77 F; 60 Cycles) 

Dielectric Constant 2.51 (77 'F; 106 Cycles) 

Power Factor 0.0069 (77 F; 106 Cycles) 

Good 
8-10 
1.01 

480 F 

3760. Impregnating and Dip Coating WAX COMPOUND, was developed 

to meet the needs of applications which must resist flow at temperatures 

above the boiling point of water, and also which must resist cracking at 

temperatures below zero degrees F. 

3760, with good electrical properties, resistance to bleeding at high tem- 

peratures, low application viscosity and high drip melting point, is recom- 

mended for moisture proofing coils, transformers, capacitors, etc. 

TESTS-HIGH TEMPERATURE 

Using paper tubular capacitor samples, the tubes were impregnated with, 

and the assembled units were flash dipped in 3760 (coating approximately 

15 mils thick), the units were then subjected to oven tests at 220 F for 24 

hours. NO SAGGING OR BLEEDING OF THE COATING WAS EVIDENT. 

TESTS-LOW TEMPERATURE 

The same units were cold tested by being placed in a cold chamber at 

-40 F for a period of one hour. The units were then removed and per- 

mitted to return to room temperature. INSPECTION SHOWED THAT 

THIS LOW TEMPERATURE TREATMENT CAUSED NO CRACKS IN 

THE COATING OF 3160 ... and the surface obtained by dip coating 

with 3760 showed good resistance to blocking at temperatures normally 

encountered in shipping. 

M -R 
tHE 

ELECTRICAL 
INSULATION 

HEADOuARTERS 
{OR 61 

YEARS. 

CORONA SUPPRESSING PLASTIC, was developed to reduce 

or eliminate corona around certain points on television components, and 

similar electrical parts, which operate at high potentials. Application in 

the form of a corona suppressing "tire" on the periphery of "flyback" 

transformer coils and similar units is the primary function of 3767-A. 

The customary method for applying 3767-A is to dip or roll the units to 

be coated in a molten bath of the insulation. 

Since low power factor and high dielectric strength are particularly desir- 

able in this type of insulation, this material combines the best possible 

electrical properties consistent with the necessary physical properties. 

The surface obtained with this corona suppressing plastic is particularly 

smooth and free from ridges and bumps. This feature of itself reduces the 

evolution of corona. During the development of 3767-A particular attention 

was given to the physical stability of applied coatings at extremes of high 

and low temperatures. 

FUNCTIONAL TESTS of this material applied in moderately heavy coat- 

ings on flyback transformer coils SHOWED THAT 3761-A WILL WITH- 

STAND A CYCLE OF 24 HOURS AT -40 C FOLLOWED BY 24 HOURS 

AT 125 C WITHOUT THE APPEARANCE OF CRACKS AT THE LOW TEM- 

PERATURE OR SAGGING AND SWEATING AT THE HIGH TEMPERATURE. 

Write for your laboratory test samples ... free upon request. 

MITCHELL -RAND INSULATION CO. Inc, 
51 MURRAY STREET - COrtlandt 7-9 

A PARTIAL t15T ° ' - 

TUBING, TAPE AND CLOTH INSU_ATING PAPERS 

AND TWINES CABLE FILLING AND POTHEAD COMPOUNDSI FRICTION TAPE AND SPLICE TRANSFORMER COM- 

STOS SLEEVING AND VARNISHED CAMBRIC CLOTH AND 

TAAPE MICA PLATE, TAPE, PAPER, CLOTH, TUBING 
B E 

FIBERGLAS BRAIDED SLEEVIENG COTTOTAPS, WE BINNGS AND 

SLEEVINGS IMPREGNATED VARNISH TUBING INSULATED VARNISHES OF ALL TYPES EXTRUDED PLASTIC TUBING 

6 
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CHANCE VOUGHT 

CUTLASS 

RF NOISE SUPPRESSION FILTERS DESIGNED FOR YOUR 

SPECIFIC PROBLEM...DELivERED WHEN YOU NEED THEM 

FILTRON has positive quality control! 

FILTRON coil structures represent the finest 
engineering in wire wound inductors. 
FILTRON core structures are the result of 
many years of research to develop the best 
materials suited for your RF Interference 
Suppression Filter. 

FILTRON capacitor sections are designed 
and manufactured specifically for your filter, 
eliminating resonant frequencies commonly 
found in capacitors. 

FILTRON'S metal fabricador cepartment 
permits us to give you a filter in the size 
and shape you need to et the space you have. 
FILTRON design assures you of the smallest 
size and the least weight for your filter. 
FILTRON'S completely equipped shielded 
laboratory is available to you for the RF 
Interference Testing and filter design for your 
equipment - to the required specification. 

RF INTERFERENCE FILTERS FOR: 

Electronic Controls 
Electric Motors 
Electric Genera,ors 
Electronic Equipment 
Fluorescent Lights 
Oil Burners 

Signal Systems 
Business Machines 
Electric Appliances 
Electronic Signs 
Electronic Heating 

Equipment 

An inquiry on your Conrpon femerheoc will rece e prumat ette^t or' 

THE L CO.,INC. 
BAYSIDE, LONG ISLAND, N. Y. 

LARGEST EXCLUSIVE MANUFACTURERS OF RI INTERFERENCE FILTERS 

ELECTRONICS -September, 1950 
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ogistics 

For adequate supplies of resistors in an ever -widening 

market, depend on IRC logistics. Already the 

largest manufacturer of resistors in the world, IRC has 

increased its output tremendously to meet your 

requirements. And in addition, IRC capacity is now 

being supplemented by licensees in Canada and 

Denmark-while English, Australian and Italian 

licensees provide resistors for other world markets 

formerly supplied from the United States. IRC 

availability extends even to your urgent, small -order 

requirements for standard resistors. Through our 

Industrial Service Plan, your IRC Distributor can 

supply these promptly from full stocks 
of the most popular types and sizes. 

y' 
BIS . watt 

Stock -piling of advanced BT's 

has been proved practical by IRC's study of resistor -use 

patterns. A recently completed three-year profile shows 

that 80% of the BT resistors used in TV and radio 
equipment include only 30 values. This holds true despite 

design changes and shifts in the industry's emphasis on 

sets. And these facts prove that you can now simplify 
purchasing, stocking and expediting practices by placing 
long-term orders covering your basic, recurring needs for 
BT's. Engineered to meet JAN -R-11 specifications for fixed 
composition resistors, IRC BT's have established their 

superiority in all important characteristics. Bulletin B-1 

brings you full details of IRC BT's, and a copy of our 

study is yours for the asking. 

www.americanradiohistory.com



is important 

The right Resistors... 
for precision applications often require a combina- 

tion of characteristics. IRC Deposited Carbon PRECISTORS com- 
bine accuracy and economy in:-Circuits in which the characteristics of 

carbon composition resistors are unsuitable and wire -wound resistors 
too expensive - Metering and voltage divider circuits requiring high sta- 
bility and close tolerance of the resistance values-High-frequency 
applications. The two sizes of IRC PRECISTORS are manufac- 

tured to customers' specifications, rather than to standard RMA 
values (subject, of course, to minimum and maximum values 

for each type). For complete 
data on characteristics and 

values, mail coupon 
for Bulletin B-4. 

Dependable source of small -size controls... 
IRC meets your requirements with the new 15/6" Type Q. Mechanization 
of production and testing assures increased supplies of these miniature 
controls. And elimination of hand operations provides complete uni- 
formity of construction and performance. New IRC Type Q Controls 
are rugged and compact. Resistance element is the. best IRC has 
ever produced. Increased arc of rotation permits the same 
resistance ratios used in larger IRC Controls. IRC Type Q's are 
characterized by low noise level, negligible changes in resis- 

tance even after long exposure to humidity, unusual 
durability and efficiency, and adaptability to 

a wide variety of small -space applications. 
Bulletin A-1 gives full information. 

INTERNATIONAL 
RESISTANCE COMPANY 
401 N. Broad Street, Philadelphia 8, Pa. 

Wikeuven,tk ewtakktOjai - - Wv- 

Power Resistors Voltmeter Multipliers 
Insulated Composition Resistors Low 

Wattage Wire Wounds Controls 
Rheostats Voltage Dividers 

Precisions Deposited Carbon 
Precistors High Frequency and High 
Voltage Resistors Insulated Chokes 

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

Modern mass 
production equipment ... 
plus exclusive manufacturing techniques, make 
IRC Insulated Chokes relatively inexpensive - and offer considerable savings over 
ordinary types. Available in two sizes, IRC 
chokes are insulated in molded phenolic 
housings for full protection against 
high humidity, abrasion, damage dur- 
ing assembly, and danger of shorting 

to chassis. "Q" improves with rise in 
frequency and is sufficiently high for 

broad -band tuning in FM and TV re- 
gions. Resistance is low enough to 

permit use as filament chokes 
for moderately high power 

tubes. Coupon brings you 
full information in 

Bulletin H-1. 

INTERNATIONAL RESISTANCE CO. 
403 N. BROAD ST., PHILADELPHIA 8, PA. A 

Please send me complete information on the items checked below: 
Advanced BT Resistors (B-1) 

PRECISTORS (B-4) 
IRC Study of Resistor Use 

New Q Controls (A -l) 
Insulated Chokes (H-1) 

Name and Address of local 
IRC Distributor 

NAME 

TITLE 

COMPANY 

ADDRESS 

CITY STATE. 

) 

J F ARNDT 6 CO.. APY, AGENCY 
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This can be the 
Most Profitable 

Prospecting 
in the World! 

í 
EXPore proda e 

r>ir ro1 fr 
WHEN IT"PANS OUT" that a prod- 
uct can be taught to count to the great- 
er benefit of its users ... then, by the 
same token, it will count to the great- 
er profit of its maker. 

Witness the case of the manufacturer of 
electrical equipment who ... in a hotly 

competitive market ... built a Veeder- 
Root Counter into his product to re- 
cord the number of times that product 
was push -buttoned into service by its 
users. And so he proved his service guar- 
antee beyond argument or doubt ... while 
his competitors were still hurling words. 
instead of Facts -in -Figures. 

Now ... what about looking for new 
pay -dirt in your product? 

Veeder-Root 00000000 

Small Reset Counter, built into 
many products to count strokes or 
turns. For picture of complete 
line of mechanical and electrical 
counters, write for free 8 -page 
"Count Book below. 

VEEDERROOT INC., HARTFORD 2, CONN. 
In Canada: Veeder-Root of Canada, 
Ltd., 955 St. James Street, Montreal 3. 
In Great Britain: VeederRoot Ltd., 
Kilspindie Road, Dundee, Scotland. 
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ADVENTURES IN ELECTRONIC DESIGN 

Centralab's Printed Electronic Circuits 

May Solve a Problem for You 

In a busy Washington_' ' office during the past war hung a sign 
rirrr 

which said - "We do the miraculous every day - the impossible takes just a little long- 

er." Today, that sign could hang in the offices of `' « ' Centralab. For example, 

someone wanted a small speech amplifier Centralab's answer - i ̀  Ampec, a full 3 

stage unit, two of which can fit inside of a regular pack of cigarettes! A radio man- 

ufacturer 

Audet, a unit one-third size of an ordinary soda -cracker! How were these things 

wanted a small audio -detection unit. Centralab's answer 

done? With Centralab's Q Printed Electronic Circuits - a pioneered o , . de- 

velopment of IA ` "% Centralab. Yes, and here are some of the benefits that many man- 
e 

ufacturers of radio °1 TV sets and other electronic gear _" have reaped 

from using PEC's. They've eliminated numerous individual partsif,..-3, their han - 
a 

dling, inventory and assembly. They've gotten more consistent and better per- 

formance results. They've reduced finished product size and weight. 

They've eliminated wiring errors '` and cut down on the number of soldered 

connections. What's more, they've been able to stretch y'' their resistor supplies .. . 

an important factor in meeting current volume demands ,1 for TV and radio pro- 

duction. Look over your own situation. Want to cut costs? ` Speed up as- 

sembly?, rhen on the next two pages you may see a Centralab Printed Elec- 

tronic Circuit unit fQ 9 that will help you do just that! If you don't see what you 

want - contact us. Tell us your problems. Maybe we can do the miraculous 

or take a little longer and accomplish the impossible! 

- DEVELOPMENTS THAT CAN HELP YOU» 
Division of GLOBE -UNION INC., Milwaukee 
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r.rr lkIPI 

ROTARY SWI1Cn 

LEVER SWITCH 
`RCDU^.F kRcvtkWP ' 

PENTDDÉ CDUPLATE ^ vr. 
®cYODUCÍ'.yRttFl:(GC 

ROD ET' PR 

Choose 

Centralab Printed Electronic Circuits 
973 - AMPEC - three -tube P. E. C. amplifier. 

42-6 - COUPLATE - P. E. C. interstage coupling plate. 
42-22 - VERTICAL INTEGRATOR - for TV application. 
42-24 - CERAMIC PLATE COMPONENTS - for use in low - 

power miniature electronic equipment. 
42-27 - MODEL 2 COUPLATE - for small or portable set 

applications. 
999 - PENTODE COUPLATE - specialized P. E. C. coupling 

plate. 
42-9 - FILPEC - Printed Electronic Circuit filter. 

Centralab Capacitors 
42-3 - BC TUBULAR HI-KAPS - capacitors for use where 

temperature compensation is unimportant. 
42-4R - BC DISC HI-KAPs-miniature ceramic BC capacitors. 
42-10 - HI -VO-KAPS - high voltage capacitors for TV appli- 

cation. 
42-59 - CERAMIC TUBULAR TRIMMERS - designed for TV 

and VHF application. 
695 - CERAMIC TRIMMERS - CRL trimmer catalog. 

From This List! 
981 - HI -Vo -KAPS - capacitors for TV application. For 

jobbers. 
42-18 - TC CAPACITORS - temperature compensating capaci- 

tors. 
814 - CAPACITORS - high -voltage capacitors. 
975 - FT HI-KAPS - feed-thru capacitors. 

Centralab Switches 
953 - SLIDE SWITCH - applies to AM and FM switching 

circuits. 
970 - LEVER SWITCH - shows indexing combinations. 
995 - ROTARY SWITCH - schematic application diagrams. 
722 - SWITCH CATALOG - facts on CRL'S complete line of 

switches. 
Centralab Controls 

42-19-MODEL "1" RADIOHM - world'3 smallest commer- 
cially produced control. 

42-85-MODEL 2 RADIOHM - CRL's new line of 13fó" diam. 
controls for TV - AM - FM. 

Centralab Ceramics 
967 - CERAMIC CAPACITOR DIELECTRIC MATERIALS. 

720 - CERAMIC CATALOG-CRL steatite, ceramic products. 

Look to CENTRALAB in 1950! First in component research that means lower costs for the electronic 

industry. If you're planning new equipment, let Centralab's sales and engineering service work with you. For 

complete information on all CRL products, get in touch with your Centralab Representative. Or write direct. 

CENTRALAB 

Division of Globe -Union Inc. 

900 East Keefe Avenue, Milwaukee, Wisconsin 

Yes-I would like to have the CRI bulletins, checked below, for my technical library) 

D 

973 

42-6 

42-22 

Name 

42-24 

42-27 

999 

42-9 

42-3 

42-4R 

42-10 

42-59 

695 o 

981 

42-18 

814 

975 

953 
970 
995 
722 

42-19 
42-85 
967 
720 

scic4ess _ 

City State 

1111 NMI 

TEAR OUT COUPON 

for the Bulletins you want 

Division of GLOBE -UNION INC. Milwaukee 

www.americanradiohistory.com



MI ZM MI OM Mil MI MI MU MI Mil7 

NE 

AN IMPORTANT MESSAGE 
FROM Federal FOR USERS OF 

RG TYPE CABLES 

Federal Telephone and Radio Corporation has received approval 
to manufacture - and can supply - RG type cables with the 

NEW LOW -TEMPERATURE 
NON -CONTAMINATING 

THERMOPLASTIC JACKET 
(An original development by Federal) 

This modification is in accordance with "Exceptions to Specification 
JAN -C -17A," dated March 21, 1949, and amendments thereto. 

THESE ARE THE TYPES APPROVED TO DATE - 
RG-5B/U RG-6A/U RG-8A/U RG-9B/U RG-10A/U RG-11A/U 

RG-12A/U RG-13A/U RG-21A/U RG-22B/U RG-59A/U 
RG-58C/U RG-62A/U RG -633/U RG-65A/U RG-79B/U 

Review your requirements now-to insure prompt delivery! 

For further details on present and subsequent approvals, 
write or wire Dept. D-413, or telephone NUtley ( N . J.) 2-3600 

ANOTHER "federal FIRST" 

Federal Telephone and Radio Corporal/Oil 
SELENIUM and INTELIN DIVISION, 100 Kingsland Road, Clifton, New Jersey 

In Canada: Federal Electric Manufacturing Company, Ltd., Montreal, P. O. 
Export Distributors: International Standard Electric Corp., 67 Broad St., N.Y. 
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COPPER ALLOY BULLETIN 
REPORTING NEWS AND TECHNICAL DEVELOPMENTS OF COPPER AND COPPER -BASE ALLOYS 

Prepared Each Month by BRIDGEPORT BRASS COMPANY 
"Br 

' Headquarters for BRASS, BRONZE and COPPER 

Copper Wire, Tube, Sheet 
Used in Electric Motor 

J 
Stator, rotor, copper pins, copper shading rings and shorting discs in 
induction motor - Courtesy Fasco Industries, Rochester, New York. 

Copper wire, sheet and tube as well 
as free machining brass rod are an in- 
tegral part of the illustrated 110 -volt, 
60 -cycle induction motor. 

Enameled copper wire is used for 
the windings of the stator which set up 
the magnetic fields. As a means of con- 
centrating the magnetic flux in these 
fields, extruded and drawn rectangular 
copper tube is cut into narrow sections 
and two pieces are inserted opposite 
each other in the laminations as shad- 
ing bands. 

In the rotor, two blanked and pierced 
copper washers are used as shorting 
rings. Cold -headed copper pins are in- 
serted through these discs and lamina- 
tions and both ends are copper welded. 

Two free machining brass bushings 
are used as spacing elements between 
the rotor ends and the bearings on the 
shaft. 

Three main types of copper are com- 
mercially available: 

Electrolytic tough pitch is used in 

greater quantities 
than the other two 
grades of copper for 
bus bars, conductiv- 
ity wire, switches, 
terminals, contacts, 
etc. This metal con- 
tains a small quan- 
tity of copper oxide 
and its conductivity 
is set at 101%. 

Deoxidized cop- 
per has a conduc- 
tivity of 85% and 
is used for various 
tube applications. 
In the sheet form, 
it is suitable for op- 
erations where ex- 
tra deep draws and 
flanging are re- 
quired. 

Oxygen -free copper does not contain 
cuprous oxide or phosphorus. It has an 
exceptionally high ductility and the 
highest electrical conductivity of the 
three types mentioned. Where a high 
degree of electrical efficiency is neces- 
sary, this metal is normally utilized. 

Stop light switch for hydraulic brake system, showing component parts. 
Courtesy Fasco Industries Incorporated, Rochester, N. Y. 

BRASS BRONZE COPPER 

MILLS IN 
BRIDGEPORT, CONNECTICUT 

INDIANAPOLIS, INDIANA 
In Canada: 

Noranda Copper and Brass Limited, 
Montreal 

Phosphor Bronze Vital 

to Switch 
Stop light switches for cars with hy- 

draulic brake systems use phosphor 
bronze and free turning brass for both 
electrical and mechanical applications. 

This unit is expected to operate for 
the life of the car without attention or 
maintenance. 

When brake pressure is applied, 
oil is forced against a composition 
rubber diaphragm, applying pressure 
to a phosphor bronze diaphragm which 
in turn closes a phosphor bronze switch 
leaf, making electrical contact. When the 
brake is released, the bronze diaphragm 
acts as a cricket, snapping back to open 
the switch by combatting the residual 
pressure of the hydraulic system. 

Due to the countless making and 
breaking of contact of the switch in the 
normal use of a car, spring temper 
phosphor bronze was selected because 
of its exceptional resistance to fatigue. 

Free cutting brass rod is used for the 
terminal pins because of its machin - 
ability and ability to withstand corro- 
sion from moisture and petroleum oils. 

Such parts in both electrical and 
mechanical equipment play a far more 
important role than is indicated by 
their size and cost alone. With satis- 
factory performance of a complex 

assembly so de- 
pendent upon a 
small but vital 
spring part, it is es- 
sential that the ma- 
terial selected fully 
meets the require- 
ments of the appli- 
cation. Bridgeport's 
Laboratory will be 
glad to work with 
manufacturers in 
the selection of al- 
loys of the compo- 
sition, temper and 
surface quality that 
will assure long, 
trouble -free service. 

DURONZE - STRIP ROD WIRE TUBING 

BRIDGEPORT BRASS COMPANY 
BRIDGEPORT 2, CONNECTICUT 

Established 1865 

4$ dgepy District Offices and Ware- 
houses in Principal Cities 
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announcing 

the I I GW Du Mont Type 303 

S-NCN0.0NiZRN' 

,. 

a 

quantitative 

10 -megacycle 

CATHODE-RAY 

OSCILLOGRAPH 

1000 C 10 KC IOO KC I MC 10 MC 

FREQUENCY 

EXCELLENT FREQUENCY RESPONSE with 
a sensitivity of 0.1 volts, peak to peak, per 
inch - down 3 db at ] 0 megacycles. 
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a 

SINGLE 

OSCILLOGRAM 

demonstrates... 
A. 
B. 

C. 

D. 

E. 

F. 

G. 

Signal Delay 
Transient Response 

No High -Frequency Overshoot 
Undistorted Deflection 
Sweep Lineority and Speed 

Time Calibration 
Amplitude Calibration 

Here, woven around the quantitative investigation 
of a 0.25 microsecond pulse, is a graphic account 

of the performance features which make the Type 

303 an exceptionally fine, high -frequency cathode- 

ray oscillograph. 

Time and voltage calibration, together with circuit 

refinements which make possible a more accurate 
qualitative presentation, add to the cathode-ray 
oscillograph a remarkable quantitative precision - 
invaluable to laboratory research. 

A. SIGNAL DELAY built into the Y-axis amplifier in- 

sures complete display of the steep pulse rise. As 

illustrated by the portion "A", the 10% point of rise 
does not occur until sometime after the sweep starts. 
Y-axis frequency response, shown on reverse side, 
includes the performance of the signal -delay line. 

B. EXCELLENT TRANSIENT RESPONSE-wholly 
essential to the proper study of high-speed phenom- 
ena - is depicted by the rise time which is repro- 
duced without appreciable degradation. A rise time 
of 0.01 microsecond, or greater, will be reproduced 
as a rise time not exceeding 0.03 microsecond. 

C. NO OVERSHOOT is observed even on extremely 
steep wavefronts. The low -frequency response limit 
is a 3% slope on a 30 -cycle squarewave. As shown 
on the frequency -response curve, there is no positive 
slope above the mid -frequency range. Since the res- 
ponse tapers off so slowly, the Type 303 is usable at 
frequencies beyond 10 megacycles. The synchro- 
nizing circuits will lock in sine -wave signals as high 
as 20 megacycles. 

D. UNDISTORTED DEFLECTION provided by the 
Y-axis amplifier is 2.5 inches for unidirectional 
pulses. An equivalent undistorted deflection of 

5 inches is available for symmetrical signals and 
may be positioned over the useful area of the cath- 
ode-ray tube. Even at the highest attenuation ratios, 
the Y-axis input is not frequency sensitive, as shown 
by the illustrated pulse which has been attenuated 
4000 times. The direct -coupled X-axis amplifier of 

the Type 303 will provide over 5" cf undistorted 
deflection. 

E. SWEEP SPEEDS available in the Type 303 make 
possible a presentation which is practical for quali- 
tative and quantitative analysis of a pulse as short 
as 0.25 microsecond. Both driven and recurrent 
sweeps are continuously variable from 0.1 second to 
5 microseconds. Through sweep expansion, sweep 
length is variable from a fraction of an inch to an 
effective 30 inches, any portion of which may be 
positioned on the screen. As shown above, even at 
the fastest sweep range, the sweep is extremely stable 
and linear. Notice the absence of jitter. 

F. TIME CALIBRATION in the Type 303 is accom- 
plished by substituting a damped sinewave for the 
signal. Double exposure by photographic recording 
of calibrating sinewave and signal provides a per- 
manent quantitative analysis of the signal. In addi- 
tion to the 10 -megacycle signal shown above, cali- 
brating frequencies of 10 KC, 100 KC, and 1 MC are 
also available. Accuracy of time calibration is 
within 3%. 

G. AMPLITUDE CALIBRATION completes the precise, 
quantitative analysis of the signal. A built-in, regu- 
lated, vcltage-calibrator provides peak -to -peak 
signals of 0.1, 1.0, 10, and 100 volts. Similar to time 
calibration, the amplitude calibrating square wave 
is substituted for the signal. Amplitude calibration 
is accurate within 5%. 

price FOR COMPLETE DETAILS WRITE for bulletin TYPE 303 

ALIEN B. DU MONT LABORATORIES, INC. Instrument Division 1000 Main Avenue, Clifton, N. J. 
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New Speedomax 2 -Function Recorder 

Boon to engineering and research laboratories, this rew 
Speedomax Recorder automatically plots a continuous, accurate 
curve showing the relationship between any two variables 
brought to the instrument in the form of d -c signals. Gone are 
those hours of tedious compilation and point -by -point plotting 
of data. 

Just glance at these typical curves and note the instrument's 
remarkable versatility. Its big 10" chart provides remarkably 
complete detail. Potential applications are as broad as a re- 
searcher's imagination. 

This new X -Y Recorder has two electronic circuits, one for each 
function. X corresponds to horizontal pen travel; Y to up-and- 
down movement of the chart. Input voltage can be as low as 
2.5 mv for X; 10 mv for Y. Response time is amply fast-'oust 
2 sec for full scale pen travel (X); 4 sec per 10" of chart s",Y). 

For details, send for Folder EM9-420(1). Write us at 2979 
Stenton Ave., Philadelphia 44, Pa. 

Jr( Ad EM9-420(2) 

r._ MEASURING INSTRUMENTS TEILMETERS AUTOMATIC CONTROLS NEAT.TRrATING rURNACES 

LEEDS & NORTHRUP CC. 
ELECTRONICS - September, 1950 
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3 TYPES OF VICKERS sula/u(i 
MAGNETIC AMPLIFIERS 

...designed to give you better control - at lower cost 

Whatever your spécific control oper- 
ation needs in power ... performance 
. . . and economy . . . you'll find a 

Vickers Standard Magnetic Amplifier 
that is tailored to give your control 
requirements these benefits: 

NO MAINTENANCE 

HIGH PERFORMANCE 

RUGGED CONSTRUCTION 

No Moving Parts 

NO WARM-UP TIME 

A -C OR D -C CONTROL 

A -C or D -C Output 

RESPONDS TO SUM OR 

DIFFERENCE OF SEVERAL SIGNALS 

ALLOWS ELECTRICAL ISOLATION 

BETWEEN CIRCUITS 

TYPICAL APPLICATIONS 
Servo Mechanisms Line -to -line Voltage 
Regulators Hydraulic Transmission 
Controls A -C and D -C Generator Volt- 
age Regulators Speed and Frequency 
Regulators Lamp and Furnace Controls 

Temperature Regulators 
Time Delay Devices 

HIGH PERFORMANCE 
For 60 cps power sources - 
28 styles - maximum output 
powers from milliwatts to 
108 watts. 
For 400 cps power sources - 
20 styles - maximum output 
powers from 30 watts to 385 
watts. 

HIGH GAIN 
For 60 cps power sources - 
22 styles - maximum output 
powers fron 1/a watt to 1200 
watts. 

HIGH POWER 
For 60 cps power sources - 
20 styles - maximum output 
powers from 65 watts to 
3660 watts. 

NOW AVAILABLE 

BULLETIN 20-A, which lists 
condensed characteristics of 
the complete line of Vickers 
Standard Magnetic Ampli- 
fiers. Write for your copy 
today! Please make request on 

+ur letterhead. 

VICKERS ELECTRIC DIVISION 

LET STe LOUIS 3, 91Fi1S3OU 

IMF 

18 
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Mr. Isberg Proves A Point... 
e . . regardless of how tough the service. Eimac 

4E27A pentodes perform better-longer. 

R. A. ISBERG, CHIEF ENGINEER. KRON.TV 

The 4E27A is by no means limited to 

service in TV transmitters. Its rugged 

internal structures and pyrovac plate 

provide, in conventional amplifier or 

oscillator service, even far greater tube 

life than is indicated in the severe tests 

reported by Mr. Isberg. 

This new Eirnac pentode is rated at 125 

watts of plate dissipation. Low grid -plate 

capacitances make it exceptionally stable 

and its high power -gain characteristics 

enable delivery of relatively large output 

with low driving power. 

TV 4ND FM SERVICES 
OF THE SON FRANCISCO 

CHRONICLE 
TELEyIt104 AFFItIATF Of TN; NATIONAL 

SSOADCAITING 
CO. 

KRONiV KRON-FM 
96.5 

Mr. O. H. Brawn 
Bitei -McCullough, 

Inc. en Bruno, California 

June 
13. 1-U50 

Dear Hank; 

You 
were installed 

be interested 
to learn that the s 

Called in the video modulator 
of our RCA 

11950 are still functioning 
no 

ix ey 

have op4E27erated 
for 

tube which one thousand any 

more 
and from. a12 

TT -5A tren cow the for 
normally 

though they otter on A'ar 11,. many hours, 
indications 

they will Dort 
p°rated ne.rly 

The lifehaste 
time to give g -+od proved version is 

history of 

m7/8001 tubes installation 
and would 

some tubes prior to the developmentfewwould 

ation 
air 

parallel ll and 
aggravating 

in the picture 
more 

Tor where a to eS area 

operated 

f 
the picture or ín erruptfo op 

anydopee ctube tubes 
rea e.9. 

Aeration, could eeriouely 
degr thein FolIowing is a tabulation 

of the individual 
plate currents of the 

after approximately 
1000 hours service in 

tubes 

six theyietura 
modulator. 

807 
808 
809 
810 
811 
812 

Tobe No. 

of the. 
are happy that KRON_pp has been able caster 
new 
w 
4E27A and we feel that it will be cant coats ,ause and It 

will afford mo 
Promote greater operating personnel. great satisfaction 

Kindest personal 
regards, 

RAI/ d 

901 MlssioM 
STSSST 

ciste Current 

Amperes 

.190 
.173 

.175 

.185 

to 

assist you in the efield teste 
we comed 

by the television 
broad,. 

d onfidence 
on the 

e e replace- an 

parttof the hei. 

.incerely, 

Clg 

Isbe 
Chief Engineer 

3494 faAMCiSCO 
,y 

COMPLETE DATA ON THE EIMAC 
4E27A BEAM POWER PENTODE 

IS AVAILABLE UPON REQUEST. 

EITEL-McCULLOUGH, INC. 
San Bru n o, California 
Export Agents: Frazer & Hansen, 301 Clay St., San Francisco, California 

0411 f Iete 
I i19/9 

... 

243 
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%% REVERE 
COPPER AND 
BRASS HELPS 

keepTV 
Sales Hot 

FOR 

-erkee'LEY 

...makes 

Cabinets 
Cool and 

Classy 

The newest Crosley Television Cabinets are strik- 
ing examples of how copper and brass can be used 

to give products sales appeal as well as serve a 

utilitarian purpose. 
All models, two of which are shown above, are 

equipped with gleaming bezels which frame the 
television screens. They are made for the Crosley 
Corporation from Revere 90-10 Commercial Bronze. 
The table model shown is equipped with two control 
escutcheons drawn from this same metal by the Rex 

Engineering Company, Cincinnati, Ohio., The table 
model also has two strips of .0016" Revere Soft Cop- 

per of 51/2" width on the under side of the top of the 

cabinet. This acts as an insulator by conducting any 

heat generated, away from the wooden cabinets. For, 

although copper is the best heat conductor of the 
commercial metals, when highly polished it dissi- 

pates rather than absorbs heat. 

Note on the console model, shown above, how the 
three Revere Brass Tubes add a touch of luxury and 
richness to the cabinet. 

Perhaps Revere Copper or Brass or one of its other 
metals or alloys can help in the development and 
improvement of your product. Why not call the 
nearest Revere Sales Office and see? 

REIERE 
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.; Los Angeles and 
Riverside, Calif.; New Bedford, Mass.; Rome, N. Y. 

Saler Offices in Principal Cities, Distributors Everywhere 

20 September, 1950- ELECTRONICS 

www.americanradiohistory.com



-. 
ro acts 

Natvar 
P Ó 

ht cot 
and bias 

mbr`c--stra,9 
Varnished 

ca tope 

Varnished 
Varnished can 

Varnished dock 

nished 
silk 
special P 

cial 

rayon 
cloth 

Varnished 
Fiberglascoated 

Fiberglas 

Silicone 
coat 

Varnished papers 

V ar 

9s and sl 
s 

Slot insulation 

rnishe 
identificdomarke 

s 

Lacquered 
tubitond 

slee'i s 

Extruded, 

tubingand top 

vinyl identification 
No. 21 

esk for Catalog 

Core and coil assemblies of 
two 150 kva.. single phase, 
4330-125/250 volt trans- 
formers with 4-21/2% taps, 
ready for mounting. Tierney 
has just built 30 of these 
submersible transformers for 
City Light. City of Seattle. 

One of tl e coils Bein 
wound. 

Natvar 400 Extruded Vinyl Tubing, ap- 

proved for continuous operating temperature 

of 105°C., and with superior resistance to 

oil, is used to insulate and protect the leads. 

The Tierney Electrical Manufacturing Com- 
pany, Seattle, Washington, founded in 1933, repairs and manufactures 
distribution, power, and special transformers, and also repairs and 
rewinds any type or size of motor. 

Like many other repair shops and smaller manufacturers, Tierney has 

discovered what the larger manufacturers already know-that it is profit- 

able to standardize on Natvar products. 

All Natvar flexible insulations are consistently uniform, no matter when 
or where purchased. They are immediately available either from your 

Wholesaler's stocks or direct from our own. 

THE ONAL VARNISHED P1I ÓDUCTS 
Telephone 

Rahway 7-8800 
Cable Address 

NATVAR: Rahway, N. 1. 

201 RANDOLPH AVENUE * WOODBRIDGE, NEW JERSEY 
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TYPE LR 
without lins switch 

DUAL 

CONCENTRICS 

FOR 
TV 

TYPE LRD 
with SP ST line 
switch 

TYPE LRA-10 
with DP Si line 
switch 

These sturdy little Stackpole LR type controls handle 
higher wattages more dependably than most controls 
that are a good bit larger in size. Less than an inch in 
diameter, they're conservatively rated at .5 watt for use 

where voltage across the units does not exceed 350 
volts for linear tapers, or for non-linear ones having 
a taper of no less than 10% of the total resistance at 

50% rotation, provided that 225 volts is not exceeded. 
Thus there is plenty of wattage capacity for a wide va- 

riety of present day uses including many television 
applications. Stackpole LP type controls, slightl- larger, 
are rated .6 watt at linear taper if 500 volts is not ex- 

ceeded and also at .6 watt if the resistance is not less 

than 10% at 50% rotation, provided that 250 volts is 

not exceeded. 
LR controls are available as concentric shaft duals. 

Electronic Components Division. 

STACKPOLE CARBON COMPANY 
ST. MARYS, PA. 

22 
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.... the Karp story is this: 
We are specialists in sheet metal fabrication with 
over 25 years' experience in our craft. 

We have some of the most ingenious men in the 
industry-especially in our engineering depart- 
ment and among our technicians. 

We have 70,000 square feet of ultra -modern plant, 
with every up-to-date aid in the way of took, dies 

and machinery. 

We have the most modern painting and finishing 
department, which is completely dust proof, and 
equipped with the newest water -washed spray 
booths and baking ovens. 

We are geared to produce-at the right cost for 
its specifications-anything from a simple box or 
chassis to the largest transmitter housing-and 
in any quantity. 

In short, we're at your service for sheet metal 
fabrication at its best. And we mean service! 

KARP METAL PRODUCTS CO., INC. 
215 -63rd STREET, BROOKLYN 20, NEW YORK 

ELECTRONICS -September, 1950 /) ¡ 
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Tuner Complaints reduced to ... 00 4 
with the use of Corning Metallized Glass Inductances! 

A leading television manufacturer*, in a run of over 
60,000 sets, has had only 25 complaints resulting from 
faulty tuners. There are good reasons for this. One of 
them is the fact that Corning Metallized Glass Induct- 
ances are included in the design. 

The integral contact of fired -on metallizing with the 
special glass form makes Corning Inductances inherently 
stable. Drift is negligible, even under unusual tempera- 
ture changes. 

Tough and durable, Corning Inductances are not 
damaged by repeated handling. They are unaffected by 
vibration. The smooth glass wall assures noiseless tuning. 
They will give years of trouble -free service. When a 
receiver is shipped from the factory you know it will 
stay in alignment-complaints are minimized. 

That's just part of the story. Corning Inductances 
make assembly rapid and easy. Installed by ordinary 
soldering or grommeting methods, they can be obtained 

CORNING GLASS WORKS 
ELECTRONIC SALES DEPARTMENT r AFC 

PYREX 

with any length leads or just solder spotted. Tracking is 
assured by fine trimmer adjustments and consistently 
accurate inductance ratings. There is no time-consuming 
adjustment of coils as with inaccurate or less substantial 
inductances. 

All of the above quality points regarding Corning 
metallized coils afford a precision inductance section of 
the tuner at an overall cost comparable to less stable coils 
plus compensating units. 

Whatever your high frequency inductance require- 
ments, Corning Metallized Glass Inductances can be de- 
signed to fit them exactly. Uniform, variable or double 
pitch windings are as easily manufactured as are fixed 
tuned, permeability tuned or permeability tuned induct- 
ance -trimmer combinations. 

Let Corning engineers help you reduce tuner complaints 
and improve quality. Write for further information today. 
*Name on request. 

CORNING, N. Y. /p ( zJCeIL/l i?e%iiQ/LC/L uL (TClW4 

METALLIZED GLASSWARE: INDUCTANCES CAPACITORS BUSHINGS ALSO A COMPLETE LINE OF TELEVISION TUBE BLANKS 
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SECTIONAL VIEW 
of solid molded 
resistor element. 

INTEGRAL MOLDING 
No welded or sol- 
dered connections. 

Any Resistance -Rotation Curve 

011114 

irok ó 

can be permanently molded 
into the Type J Bradleyometer 

Typical resistance - 
rotation curves of 
Bradleyometers. 

The Type J Bradleyometer can be built to produce 
any resistance -rotation curve because, during manu- 

facture, the solid molded resistor can be varied in 

resistance throughout the circumference of the ring. 

It is not a film or paint type resistor. The resistor 
unit is molded as one piece with terminals, face plate, 
and threaded bushing imbedded in the molded 
piece. After molding, the resistor material is no long- 
er affected by heat, cold, moisture, or age. The con- 

tact brush actually improves with age. 

Type J Bradleyometers can be supplied in single, 

dual, or triple unit construction for rheostat or poten- 

tiometer applications. A built-in line switch is an op- 

tional feature on single and dual models. Specifica- 
tions sent upon application. 

Allen-Bradley Co. 
110 W. Greenfield Ave., Milwaukee 4, Wis. 

ALLE -BR DLEY 
FIXED & AD> STABLE RAD,I'O RESISTORS 

Sold exclusively to manufacturers of radio and electronic equipment 

->QIIAUTV 
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7 super -thin tapes 
in this compact TV coil! 

Eight feet of tape holds and 
insulates 3 miles of crowded wiring 

Crowded TV deflection coils get complete insula- 
tion with "SCOTCH" Electrical Tapes. At the Crosley 
Division of AVCO Manufacturing Corp., Cincinnati, 
Ohio, ninety-six inches of 7 different types of "SCOTCH" 
Electrical Tape protect three miles of wire inside 
the coil housing! 

You get high dielectric and mechanical strength 
combined with thin caliper in "SCOTCH" Electrical 
Tapes. They're pressure -sensitive, clean to handle, 

r 
MINNESOTA MINING & MFG. CO. 

900 Fauquier Ave. 

St. Paul 6, Minnesota 

Please send full information on the complete line of "SCOTCH" 
Electrical 'rapes. 

I 

, 

I 

I 

I 

NAME 

FIRM 

ADDRESS 

CITY ZONE-STATE 

L 

1 

J 

take up little room. There are over 30 different tape 
formulations-many types of backings and electrical 
type adhesives, including vinyl plastic, acetate, cloth, 
treated paper, glass cloth and neoprene. In addition, 
there is new No. 880 Filament Tape-practically un- 
breakable, with strong fibers running lengthwise. It 
holds the channel retainer and nut in place-takes 
the place of a steel band-rapidly and easily applied. 
For full information mail coupon to Dept. ES -950. 

il 
BRAND 

Electrical 
Tape 

Made In U. S. A. by MINNESOTA MINING & MFG. CO., St. Paul 6, Minn. 
also makers of other "Scotch" Brand Pressure -sensitive Tapes, "Scotch" Sound Recording Tape, "Underseal" Rubberized Coating, 

"Scotchlite" Reflective Sheeting, "Safety -Walk" Non -Slip Surfacing, "3M" Adhesives, "3M" Abrasives. 
General Export: DUREX ABRASIVES CORP., New Rochelle, N. Y. hi Canada, CANADIAN DUREX ABRASIVES LTD., Brantford, Ontario 
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FAST DIRECT READINGS 

800 mc to 
2100 mc 

NO CHARTS OR INTERPOLATIONS 

-hp- 614A UHF Signal Generator 
Direct reading output, accuracy +1 db...Constant 
internal impedance, SWR 3 db...Direct frequency 
control...External modulation 0.5 microseconds 
pulses to square waves...CW, FM, pulsed output. 

This new -hp- signal generator will 
save you hours of time and work in 
making UHF measurements be- 
tween 800 and 2100 mc. Its many 
different modulation and pulsing 
capabilities mean these man-hour 
economies can be applied to a wide 
variety of measurements-receiver 
sensitivity and alignment, signal-to- 
noise ratio, conversion gain, stand- 
ing wave ratios, antenna gain and 
transmission line characteristics, to 
name but a few. 

Carrier frequency in mc can be set 
and read directly on the large central 
tuning dial. R -f output from the kly- 
stron oscillator is also directly set 
and read in microvolts or db. No cal- 
ibration charts or tedious interpola- 
tion are necessary. And thanks to 
the unique -hp- automatic tracking 
mechanism, no voltage adjustments 

are needed during operation. 
R -f output ranges from 0.1 volt to 

0.1 microvolt. Output may be con- 
tinuous, pulsed, or frequency mod- 
ulated at power supply frequency. 
The instrument may be modulated 
either externally or internally and 
may be synchronized with positive 
or negative pulses or sine waves. 

Because of its wide range, high 
stability and versatile usefulness, this 
new -hp- signal generator is adapt- 
able to almost any uhf measuring 
need. The instrument is available for 
early delivery. Contact your -hp - 
field representative or write direct to 
factory for complete details and tech- 
nical specifications. 

HEWLETT -PAC KARD CO. 
1874-D Page Mill Road, Palo Alto, California 

Export Agents: Frazor 8. Hansen, Ltd. 
301 Clay Street Son Francisco, Calif., U.S.A. 

laboinstruments r ator 
FOR S P E E D AND A C C U R A C Y 

SPECIFICATIONS 
FREQUENCY RANGE: 

800 to 2100 mc. Selection is made by means 
of a single directly -calibrated control cover- 
ing entire range. No charts are necessary. 

FREQUENCY CALIBRATION ACCURACY: 
±1%. 

OUTPUT RANGE: 
1 milliwatt or .223 volts to 0.1 microvolt (0 
dbm to -127 dbm). Directly calibrated in 
microvolts and db; continuously monitored. 

ATTENUATOR ACCURACY: 
Within ± 1 db without correction charts. A 
correction chart is provided when greater 
accuracy is desired. 
50 ohms. SWR 3 db (VSWR 1.4). 

EXTERNAL MODULATION: 
By external pulses, positive or negative, 
peak amplitude 40 to 70v., 0.5 microsec- 
onds to square wave. 

FM MODULATION: 
Oscillator frequency sweeps at power line 
frequency. Phasing and sweep range con- 
trols provided. Maximum deviation approx- 
imately ±5 mc. 

INTERNAL MODULATION: 
Pulse repetition rate variable from 40 to 
4000 per second; pulse length variable from 
1 to 10 microseconds. Pulse rise and decay 
approximately 0.1 microseconds. 

TRIGGER PULSES OUT: 
1. Simultaneous with r -f pulse. 
2. In advance of r -f pulse, variable 3 to 300 

microseconds. 
(Both approximately 1 microsecond rise 
time, height 10 to 40 volts.) 

EXTERNAL SYNC PULSE REQUIRED: 
Amplitude from 10 to 50 volts of either pos- 
itive or negative polarity and 1 to 20 micro- 
seconds width. May also be synchronized 
with sine waves. 

Data subject to change without notice. 
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SLIP 

4 
1F PROPS 

ui 
PS WIRED RECESS 

...as production 
steps up in NEW 

WILLIMANTIC PLANT 
American's pipelines are being 
pumped full of ample supplies of all 
types of Phillips and slotted fasteners. 
Industrial supply distributors and hard- 
ware jobbers from coast to coast are 
set to serve you now. 

For American's new high -production 
plant in Willimantic is now geared up 
to meet all demands promptly and 
efficiently. And this production is fur- 
ther augmented by the American 
plant at Norristown, Pa., while dis- 
tribution is kept on a "delivery now" 
basis by large warehouse stocks in 
Norristown and Chicago. 
So today, if you want action on orders 

for Phillips and slotted fasteners ... just mark those orders 
"AMERICAN"! 
AMERICAN SCREW COMPANY 

Plants at: 
WILLIMANTIC, CONN. and NORRISTOWN, PA. 

Minh at: 
389 E. ILLINOIS ST. SO2 STEPHENSON BLDG. 

CHICAGO I) DETROIT 2 

New plant at Willimantic, 
Ccnn.... one of the most modern opera- 
tions in the screw industry. 

Norristown, PI., plant, now a full-scale 
A nerican pro3tczton un_t manufacturing 
a complete line. 

Chicago Warehouse in North Pier Termi- 

nal, 589 E. Illinois St., Chicago, Ill. 

AMERICAN 
SCREWS 
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Consecrated 

to Quality Output and 
G0ld Rle Service 

gsthoi 

DRY ELECTROLYTIC CAPACITORS 

MOLDED PAPER TUBULAR CAPACITORS 

"METALITE" METALLIZED PAPER CAPACITORS 

RADIO INTERFERENCE FILTERS 

HERMETICALLY SEALED OIL PAPER CAPACITORS 

gllustrated ... just a few 

of the precision -engineered 

ASTRON components for Television, Electronic 

and Industrial applications. May we suggest 

that you send for complete illustrated catalog 

CORPORATION 
HIGH QUALITY FIXED CAPACITORS AND FILTERS 
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Your answer, too, for 
extreme precision in 

remote indication 
and control systems 

Instant responsiveness, complete smoothness of opera- 

tion and a high torque/rotor inertia ratio make Kolls- 

man Induction Motors ideally suited for use as servo or 

follow-up motors in control mechanisms. These minia- 

ture two-phase units have fast starting, stopping and 

reversing characteristics and deliver maximum torque 

at stall. Designed with distributed wound stators and 

squirrel -cage type rotors, they perform smoothly from 
zero to maximum r.p.m., with no "cogging" action in 

the low speed ranges. They may be energized by two- 
phase AC or by single-phase, using a phase -splitting 
condenser in series with one winding. 

The Induction Motors constitute one series in a com- 
plete line of special purpose AC motors designed and 
manufactured by Kollsman, leader in the field of pre- 
cision aircraft instrumentation and control. Among 
those available, you may find the exact answer to your 
control problem. If not, the skill and experience of 
Kollsman engineers may be relied upon to produce a 

unit that fulfills your particular specifications. For 
further information regarding these motors, address: 
Kollsman Instrument Division, Square D Company, 
80-08 45th Avenue, Elmhurst, New York. 

KOLLSMRN INSTRUMENT DIVISION 

[1.1 I 5 Q U R R E D COMPRNY 

ELMHURST, NEW YORK GLENDALE, CALIFORNIA 

32 September, 1950- EL' 
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TUNG-SOL 

5851 
TUNG-SOL 
MADE IN U. S.A. 

Absolute reliability! 

There, in two words, is the net result of all the en- 
gineering which TUNG-SOL has put into the 5881. 
This completely new tube is designed to operate in 

circuits for which the 6L6 is specified and is completely 
interchangeable wherever the 6L6 is now in use. Full 

utilization of the design and production techniques 
which have proved themselves over the past 15 years, 
has created this exceptionally reliable tube. The 

5881 has tremendous overload capacity. It maintains 
high efficiency throughout its life and provides low 
cost operation through reduced maintenance. 

The 5881 is manufactured under laboratory condi- 
tions accompanied by the most severe tests. It is 

rugged both mechanically and electrically. Here 
are six major features which assure its premium 
performance: 

a new beam 
power amplifier 

embodying all the 
important improvements 
in electron tube design... 

1. Glass button stem permits compact construction with high 
resistance to mechanical shock. 

2. Rugged micanol low -loss base provides full lifetime elec- 
trical insulation and minimizes base leakage. 

3. Cathode materials of exceptional stability give more uni- 
form emission with greater life expectancy. Cathode is not 
poisoned by inactivity during standby periods. 

4. Maximum control of grid emission achieved by gold plat- 
ing and carbonizing. 

5. Zirconium anode coating is most active under overload 
conditions providing ample gettering action to prevent 
accumulation of gases. 

6. Life tests are made under severe overload conditions to 
assure adequate safety factor. 

Where reliable service is essential in audio circuits, 
the TUNG-SOL 5881 is a "must." Order it from your 
regular TUNG-SOL supplier. 

AIM 
MECHANICAL DATA ELECTRICAL DATA 

Envelope 
Base 
Overall length 
Seated height 
Maximum diameter 

Glass RMA T-11 

Short shell micanol 
3-1 5/32" 
2-29/32" 

1-7/16u 

Typical Operating Conditions and Characteristics (Class A Amplifier) 

Heater voltage 6.3 6.3 6.3 VOLTS 

Heater current 0.9 0.9 0.9 AMP. 

Plate voltage 250 300 350 VOLTS 

Screen voltage 250 200 250 VOLTS 

ELECTRICAL DATA Grid voltage 
Peak A -F signal voltage 

-14 
14 

-12.5 
12.5 

-18 
18 

VOLTS 
VOLTS 

Transconductance 6100 5300 5200 I1MHOS 
Maximum Ratings- (Design Center System in accordance with Plate resistance 30000 35000 48000 OHMS 
RMA Standard M8-210) Zero signal plate current 75 48 53 MA. 

Plate dissipation 23 WATTS Zero signal screen current 4.3 2.5 2.5 MA. 

Screen dissipation 3 WATTS Maximum signal plate current 80 55 65 MA. 

Plate voltage 360 VOLTS Maximum signal screen current 7.6 4.7 8.5 MA. 

Screen voltage 270 VOLTS Load resistance 2500 4500 4200 OHMS 

Heater -cathode potential 20C VOLTS Power output 6.7 6.5 1-1.3 WATTS 

Heater voltage 6.3 VOLTS Total harmonic distortion 10 11 13 

TUNG-S' 
FLECTRAN 

The TUNG-SOL engineering which has produced the 
5881 is constantly at work on a multitude of special 
electron tube developments for industry. Many ex- 
ceptionally efficient general and special purpose 
tubes have resulted. Information about these and 
other types are available on request to TUNG-SOL 
Commercial Engineering Department. 

TUNG-SOL LAMP WORKS INC., NEWARK 4, NEW JERSEY 

SALES OFFICES: ATLANTA CHICAGO DALLAS DENVER DETROIT LOS ANGELES NEWARK 

Also Mfrs. of: RECEIVING TUBES, MINIATURE INCANDESCENT LAMPS, ALL -GLASS SEALED BEAM HEADLIGHT LAMPS and CURRENT INTERMITTORS 

SEPTEMBER, 1950 
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Write for further information or, 
better still, request that one of 
our field engineers call to discuss 
your problem. 

PRESSURE 

nlimi 

NG 
the difference. 

re 

aleski Test Chambers Ensure Precise Cont-ol of 

mperature Pressure Humid' 
for All Test Purposes 

To continue the accelerated development of all -we 
accurately calibrated instruments. 
Standard and special test machines for any t 
without fully automatic humidity control an 
altitude control. 
Special cycling control with adjusta 
for life test and moisture abs test. 
Complete laboratory fac _:;'perform c. test. 
Research and deve services 
Complete r ,' '' . it and 
test c 

or 
.matic 

pen recorders 

once service of obsolescent 

to speed rec. on to stand-by status. 

r 
9 / 7' /` #, llt 

PRATT OVAL, GLEN COVE, LONG ISLAND, N. Y. 
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How to get to the bottom 

of VIBRATION troubles.1fast/ 

DETECT and measure 

vibration with this 

MB PICKUP 

You'll find many tough vibration problems greatly 
simplified by the information an MB Pickup sup- 
plies. This sensitive instrument tells you how 
much vibration is being generated in your product. 
It enables you to check the efficiency of vibration 
isolation suspensions. It offers you a means for 
analyzing troubles from disturbing frequencies. 
As a quality control tool, it can also be used to 
check whether vibration is within acceptable limits. 

This precision -built MB Pickup has virtually no 
lower limit to the amplitudes it can detect. Yet, it 
will withstand rough treatment and can be used 
for study of high energy vibrations as well. At- 
tached to equipment under test, it transforms vi- 
bratory motions to electrical waves which you then 
feed to oscilloscope for visual inspection; or to 
vibration meter or analyzer for quantitative data. 

Write for full details and specifications. 

SEND FOR BULLETINS 

No. 210-K5 gives you full details 
on the line of MB Exciters; 
No. 124-K5 on MB Vibration 
Pickups. 

IIISHARE out the answer 

with this MB EXCITER 

Here's the versatile shaker that is help- 
ing many leading companies turn out a better 
product - by shaking out "bugs" and exposing 
potential service problems. 

It reproduces the vibratory effect of years of 
service within hours. Force and frequency are ad- 
justed with a twist of the dial. Thus, not only can 
you easily "scan'products and parts for vibratory 
response, but also fatigue -test them, even to de- 
struction. Used in conjunction with stroboscopic 
light, MB Exciters permit you to observe visually 
the vibratory motions. The shaker operates si- 
lently, and can help you locate and eliminate noise. 

MB Exciters are being used for testing such 
objects as tubes, electrical components, assemblies, 
chassis, castings, forgings-even heavy mechanical 
equipment. Let us show you how to profit with one. 

THE 

111 MANUFACTURING COMPANY, Inc. 
1060 State St., New Haven 11, Conn. 

PRODUCTS FOR M E A S U R E M E N T . .. R E P R O D U C T I O N . .. A N D CONTROL OF VIBRATION 

34 
September, 1950 - ELECTRONICS 

www.americanradiohistory.com



MEMO TO WELDER MANUFACTURERS 

FOR PLU5 
VALUES 

Specify GE Ignitrous 

-More tube -design know-how! General Electric 
pioneered electronic controls for welding. 

-More precise G -E manufacture, using highest - 
GL -5822 grade materials. 

-More step-by-step tube inspections-more top - 
rating final tests before the product reaches 
your hands. 

GL-5551/FG-271 
One of the most widely used G -E igni- 
trons-an established favorite in the 
welding industry. With max kva demand 
600, the average anode current is 30.2 
amp. Max average anode current of 56 
amp checks with a kva demand of 200.... 
Other popular G -E ignitrons for resistance 
welding are the GL-5550IGL-415, GL- 
5552lFG-235-A, and GL-5553IFG- 
258-A. Ratings sent promptly on request. 

GL -5822 
Newest of the G -E ignitron line, and ex- 
pressly designed for the rapidly growing 
3 -phase welding field. Peak voltage for- 
ward and inverse is 1,200 v, with peak 
and avg anode currents of 1,500 and 20 
amp, or 420 and 70 amp ... or 1,500 v, 
with currents of 1,200 and 16 amp, or 
336 and 56 amp. Straight-line interpola- 
tion on log -log paper is allowed between 
similar current points.... Other G -E igni- 
trons for 3 -phase welding are the GL- 
55541FG-259-B and GL-55551FG-238-B. 
Ratings gladly furnished. 

EXPERIENCE is the best guide to dependable tube design. 
Because electronic welding control is a G -E "first," 

General Electric experience excels. Twenty years ago-to 
name but one example of leadership-the first electronic 
welder used in the automotive industry was built by General 
Electric. Thousands of similar welders speed car and truck 
production today. 

Backed by this big fund of practical welding knowledge, 
G -E control ignitrons should lead in quality. And they do! 

A check of component materials, shows instance after 
instance of choice based solely on quality. Precision manu- 
facture shapes these selected materials into sturdy, long - 
serving G -E ignitrons which-having passed a series of 
rigid inspections-then are subject to extensive tests under 
actual welder conditions at max ratings. 

G -E ignitrons are right when you install them, and they 
stay right! Let expert G -E tube engineers work with you on 
their application. Wire or write Electronics Department, 
General Electric Company, Schenectady 5, New York. 

GENERAL ELECTRIC 
ELECTRONICS - September, 1950 
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FIVE FOLD PROTECTION 
For This High Vacuum Unit 
Is Secured by use of 

Model R2 High Vacuum Unit 
Manufactured by 

Optical Film Engineering Co., 
of Philadelphia 

Age 

S 

Close up of Cat. No. AM -24 
HEINEMANN Circuit Breaker 

Circuit protection in a wide amperage 
range is provided by the set of Circuit 
Breakers shown here. No. 1 at far left guards 
the circuit to meter and heating unit. No. 2 

protects filaments. No. 3 protects gauge 
circuits. No. 4 covers oil diffusion pump and 
meter, and No. 5 protects circuit to 11/2 H.P. 
motor on mechanical vacuum pump. 

In case of sudden overload on any circuit, 
the corresponding breaker trips INSTANTLY. 
Being entirely magnetic (no thermal unit), no 

time is lost waiting for element to heat. An 
inverse time delay prevents unnecessary trip- 
ping. High Speed Blowout, through magnetic 
action, gives instant arc interruption. 

Send For Catalog With Complete Information 

HEINEMANN ELECTRIC COMPAN 
97 PLUM STREET TRENTON, NEW JERSEY 
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r- 

Divides a second 

into 1,600,000 
parts 

'6 
MEGACYCLE 

COUNTER.. 
cHaosGRAPN 

APPLICATIONS: 
PROJECTILE VELOCITY MEASUREMENTS 

CAMERA SHUTTER TIMING 
FREQUENCY MEASUREMENTS 

PRECISION TACHOMETER 

RELAY CONTACT TIMING 
GEOPHYSICAL MEASUREMENTS 

GAS TUBE MEASUREMENTS 

FEATURES: 

High Resolution and Accuracy -1/1,600,000 
second. 

Direct Indication of intervals up to one second - recycling of counter can be observed or 
recorded for longer intervals. 

Retains Indication of measurement until reset. 

Easy to actuate - pulses from common or 
separate sources can be used. 

Dependable and stable - no adjustments 
required. 

Accepted standard in practically all govern- 
- -1 ment proving grounds. 

BINARY 

DECADE COUNTERS 

COUNTERS 8 2 _ _ ló 16 

B O G O G O --QO -O --I_ GATE 

4 G G O G G 
2 0 0 G 0 0 

I G TLT TL 

H.6 MEGACYCLE 
CRYSTAL 

OSCILLATOR 

'=' 
START PULSE 

STOP PULSE 
4 

1 6 16 / 
REGISTERS UP REGISTERS UP TO 
TO I SEC. IN 10 .LL SECS. IN 
100000 STEPS 16 STEPS OF 

OF 10 1.1 SECS. 0.625 1.1. SEC. 

ELECT 
SW. 

PRINCIPLE OF OPERATION: 

A quartz crystal, continuously oscillating at 1.6 me 
is used as a time base. During the time interval to 
be measured the cycles are gated into four binary 
counting stages having a capacity of 16 counts. 
The neon indicator lights of these stages are 
numbered 1/16, 2/16, 4/16, and 8/16 (sixteenths 
of 10 microseconds or 0.625 microsecond). Fol- 
lowing the binary stages are five decade counting 
units having a capacity of 100,000 counts. Each 
count entering the decades from the binary stages 
represents 10 microseconds. Therefore, the time 
interval between 10 microseconds and 1 second is 
registered in the decades and the remainder is 
registered in the binary stages. For- instance a 
time interval of .5374825 second would be indicated 
as follows: .53748 on the decade indicators plus 
4/16 (of 10 microseconds) on the binary indicators. 

HIGH SPEED ELECTRONIC COUNTERS, COMPUTERS AND PRECISION IN- 
TERVAL TIMERS FOR ALL APPLICATIONS-ADDRESS INQUIRIES TO DEPT. 6-V 

POTTER INSTRUMENT COMPANY ;z"iM,;; INC O R P OR A TED 
115 CUTTER MILL ROAD GREAT NECK NEW YORK 
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A NEW SERVICE R.. TV. 

A NEW MARKET FOR TV 
J1..!1..PvI 

with General Electric TV Components 

L.PM 
FOCUS COIL-These units combine the 

ects of Alico 6 permanent magnet and an 

ctromagnet to provide uniform focus with a 

imum of circuit power. 

NEW DEFLECTION YOKE -Sweeps 700 with only 
20 watts of power from a 260.volt supply. Ferrite 
core units available for high efficiency applications. 

ce(4we 

GENERAL ELECTRIC .. 

HORIZONTAL SWEEP TRANSFORMER-When 

used with high efficiency yokes, these ferrite core 
transformers provide 700 deflection at 13 kv. 
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RECEIVER MANUFACTURERS 

You can cut replacement parts servicing problems 
to a minimum ... keep your sets in the field with 
the assurance of ready serviceability ... reduce 

material and handling costs ...by designing General 
Electric TV components into your product. 

More than twenty TV receiver manufacturers 
are now using G -E components. Big makers like 

them because they're expertly fabricated, depend- 

able, backed by a name you can depend on. 

Smaller manufacturers turn to G.E. for compo- 

nents specially adapted to fit particular designs. 

Remember-when you use G -E parts, duplicates are 
stocked by G -E distributors and dealers everywhere 
-automatic assurance that your sets will be repaired 
in the field, not returned to the factory. 

SERVICEMEN 

Estimates peg the TV market at ten million sets in 

use by the end of 1950... that's your opportunity! 

Millions of G -E parts are now in receivers every- 
where ... and more manufacturers are turning to 

General Electric every day ... Be sure you get your 
share of the skyrocketing replacement business that 
supports these receiver sales ... that's your market! 

Now-for the first time-dealers and servicemen 
can stock the complete line of General Electric 
components shown here! They're available through 
parts jobbers and distributors in your area. 

Put yourself in the replacement 
business for keeps - and for profit. 
Call your jobber or distributor for full 
details. Meanwhile, send for the com- 
plete G -E Parts Catálog, just off the 
press. Mail the coupon and the cata- 
log will be rushed to you-free! 

WIDTH & LINEARITY CONTROLS- 
Provide convenient control of picture 
and linearity by screwdriver 
adjustment. 

ION TRAP MAGNET- 
Available in two sues, 3d and 

VERTICAL SWEEP TRANSFORMER-For use in 

magnetic deflection circuits from 500-700. Design- 

ed to match vertical output tube to deflection yoke. 

FM WAVE TRAP-Reduces or eliminates interfer- 
en-e caused by FM broadcasting stations operating 
in 88 to 108 mc channels. 

IF WAVE TRAP-Designed to reduce or eliminate 
interference on TV receivers caused by signals at 
IF frequencies of 41-47 mc. 

ARE YOU READY? 

MAIL THIS COUPON TODAY! 

SIATE 

tor 

General Electric Company, Section 490, 

Electronics Park, Syracuse, N. Y. 

I want my share of the new TV replacement market. Send me 

complete catalog of TV components and facts on service sales. 

NAME 

ADDRESS 

CITY 
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INSUROK 
T-725 

Retains Its Properties 

...even AFTER SANDING 

That's why it is used in this Tarzian Tuner .. . 

standard in TV sets of 17 leading manufacturers 
Most laminated insulation that 
can be punched depends largely 
upon high -resin content surface 
for the maintenance of its elec- 
trical properties under conditions 
of varying humidity. When sanded 
to close tolerances, this surface is 
removed-seriously impairing the 
electrical behavior of the material. 

INSUROK T-725, however, is 
uniformly top-quality insulation 
throughout the sheet. Sand it and 

it is still better than most un - 
sanded materials. 

This is one of the reasons why 
Oak Manufacturing Company se- 
lected INSUROK T-725 for the 
components it makes for Sarkes 
Tarzian,who supplies tuning heads 
to 17 leading TV manufacturers. 
Investigate INSUROK T-725 for 
your product. Full information 
upon request. 

94e RICHARDSON COMPANY 
FOUNDED IN 1858 

2797 Lake St., Melrose Park, Illinois (Chicago District) 

3 POPULAR ELECTR CAL GRADES 

OF LAMINATED 

INSUROK 
T-725 An outstanding paper - 
base laminate that can be hot - 
punched to intricate shapes. His 
excellent electrical and physical 
properties, üs stable under mois- 
ture and heat. 
T-800 Has unmatched elec- 
trical properties, yet punches 
with ease. It has a sensational 
ability to retain these properties 
in high humidity. 
T-812 A further development 
in the electrical sheet field with 
insulation resistance on the or- 
der of T-800 and mechanical 
properties comparable to T-725. 

SALES OFFICES: CLEVELAND DETRIOT 
INDIANAPOLIS LOCKLAN D. 31110 MILWAUKEE 
NEW BRU NSWICK.(N.S.) NEW YORK PHILADELPHIA 

ROCHESTER SE. LOUIS 
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FOLLOW 
THE LEADERS 

Westinghouse 

Sentinel 

6BQ6 
GT 

STROMBERG- 
CARLSON 

YTIN oro rubli 

16RP4 Admiral 

16ßP4 

16RP4 

16RP4 

6BQ6 
GT 

OLYMPIC 

BUY WISE... 

BUY THE ORIGINALS ... 
BUY HYTRON 

TV FIRSTS 

16RP4 

BENDIX 

6BQ6 
GT 

CROSLEY 

6BQ6 
GT 

PHILCO 

hallicraftars 

6BQ6 
GT 

ucfúvul elf 

Ifoffm a n 

\ \ \VN -1 11..:., 

-"\-`-\-7\ , -. 

Ask for the original Hytron TV firsts: Hytron 1X2 compact, 
high -voltage TV rectifier. Hytron 6B06GT, 25B06GT extra - 

performance deflection amplifiers. Hytron 6U4GT high-perveance 
damping d ode. Hytron 12BH7 twin -triode sweep amplifier with superior efficiency. 

Hytron 16RP4 original rectangular TV picture tube. 

MAIN OFFICE SALEM, MASSACHUSETTS 

'Emerson 

16RP4 
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EQUIPMENT: Sorensen equipment 
(400 cycle line voltage regulators, In- 
verters, Regulated DC supplys, Fre- 
quency changers and Phase Adapters) 
are. lightweight, designed for con- 
formity to JAN specifications. 

TEST EQUIPMENT AIDS: Sorensen's 
voltage regulating equipment (400 
cycle Line Regulators, DC supplys or 
"Nobatrons") can facilitate the use of 
test equipment by providing regulated 
AC or DC power. 

SORENSEN: offers the Aviation field 
cipal types of product: 

COMPONENTS: Sorensen has a wide 
range of products which can be used to 
great advantage in aviation manu- 
facturers' equipment. Chief among 
these are the 400 cycle variable auto 
transformers, the Saturable Core re- 
actors and other power components. 
Equipment units can be designed to 
meet JAN specifications. 

three prin- 

FOSTERITE: In airborne units, Soren- 
sen seals its wound components against 
humidity by the Fosterite process, a 
method which adds little to weight or 
size, and is, therefore, ideal in áircraft 
electronic design. 

TYPICAL SORENSEN AIRBORNE UNITS 

400 CYCLE REGULATOR 
± 0.5% regulation; 400 cycles -+- 

10%; 5% distortion; 50 VA to 3 
KVA capacities. 

ELECTRON IC INVERTER 
Inverters and Frequency changes 
under development. Specifications 
on request. 

DC SUPPLY 
0-325 VDC; 0-500 VDC; 
300-1000 DC regulated ± 0.5%; 
125, 300, 500 ma. 

NOBATRON 
6-12-28-48-125 VDC from 5.350 
amperes; regulated -±- 0.25%; 60 or 
400 cycles input. 

400 CYCLE AUTO 
TRANSFORMER 

0-130 VA ; 400 Cycles 5 and 15 
amperes. 

SATURABLE CORE 
REACTOR 

For magnetic amplifier circuits. Re- 
quest data book. 

The following literature is available on request: Catalog A 1049 

(AC regulators) ; Catalog B 1049 (Nobatrons and DC supplys) ; 

LITERATURE: Catalog C 1049 (wound components and fosterite) ; Saturable 
Core Reactor Technical Data sheets; "Aircraft" issue of 
"Currently." 

and co»q sanq. inc. 
375 FAIRFIELD AVE. ETAMFORD, CONN. 

MANUFACTURERS OF AC LINE REGULATORS, 60 AND 400 CYCLES, REGULATED DC POWER SOURCES; ELECTRONIC 

INVERTORS; VOLTAGE REFERENCE STANDARD; CUSTOM BUILT TRANSFORMERS; SATURABLE CORE REACTORS 

4 
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I SUBMINIATURE `GUIDED MISSILES' FILTERS 
For security reasons details of this deve opment in 
miniaturization must be omitted. It can be told, how- 
ever, that all six channels are contained in a total 
volume of 18 cubic inches or 3 cubic inches per 
channel. 

2 TONE CHANNEL FILTERS * 
Available for either 170 or 340 cycles spacing between 
channels. These filters have received wide accep- 
tance and are extremely popular among manufac- 
turers of carrier telegraph equipment. In addition 
to the many standard types of tone filters we are 
supplying, special characteristics can readily be in- 
corporated into designs to suit your application. 

3 HIGH Q TOROIDAL COILS 
"Actually the tìrst essential requirement in the design 
and manufacture of high quality audio filters, these 
toroids wound on molybdenum permalloy cores have 
provided the almost impossible solution for many 
network problems. As the leading independent man- 
ufacturer of toroids, our products are backed by 
years of experience and specialized knowledge." 

4 TELEMETERING FILTERS 
Among the earliest to be employed in the improved 
telemetering system now in general use. Particular 
attention has been paid to linearity of phase shift 
and good transient suppression as well as high inter - 
channel attenuation in order to eliminate distortion 
in telemetering reception. 

*"Filters such as these are included in a wide variety of types which we are now 
producing for manufacturers and users of microwave communications and relay 
equipment. We would be pleased to discuss your application for filters in this 
field and bring you up to date on the latest developments in the application and 
design of filters which have resulted from our close association with the carrier 
communications industry." 

i. aiutell grn eampaiut 
YONKERS 2, NEW YORK 

CABLE ADDRESS BURREIL" 

Exclusive Manufacturers of Communications Network Components = 
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en. 

HEADQUARTERS 
FOR 

/NSTRUMENTAT/ON 
FOR 

RESEARCH 

Serving Two Important 
Brown products are incorporated 

in many of the fools for research 

produced by these companies. 

PERKIN-ELMER CORPORATION 

BAIRD ASSOCIATES 

PODBIELNIAK, INC.. 

LANE WELLS COMPANY, INC. 

GENERAL ELECTRIC COMPANY 

PRECISION SCIENTIFIC COMPANY 

E. H. SARGENT COMPANY, :NC. 

RUBICON INSTRUMENT COMPANY 

BAUSCH AND LOMB COMPANY 

DISTILLATION PRODUCTS, INC. 

GEORGE E. FREDERICKS COMPANY 

MINE SAFETY APPLIANCES COMPANY 

STATHAM LABORATORIES, INC. 

BAKER AND COMPANY 

SCOTT TESTERS, INC. 

AMERICAN INSTRUMENT COMPANY 

HENRY A. GARDNER LABORATORY 

G. M. GIANNINI AND COMPANY 

SCHAEVITZ ENGINEERING COMPANY 

WIANCKO ENGINEERING COMPANY 

PRECISION THERMOMETER COMPANY 

SHEFFIELD GAUGE COMPANY 

CAMBRIDGE INSTRUMENT COMPANY 

NORTH AMERICAN PHILIPS COMPANY, INC. 

NATIONAL TECHNICAL LABORATORIES, INC. 

DAVIS EMERGENCY EQUIPMENT COMPANY 

Expensive and far-reaching programs for scientific research and de- 
velopment are profiting by the precision and accuracy of thousands of 
modifications of the ElectroniK Potentiometer. And great numbers of 
special Brown Electronic Components are daily playing a vital role in 
the efficient and effective performance of a variety of servos. 

These instruments and components are being utilized both as precision 
measuring devices and as integral elements of various analytical 
systems. Their versatility is recognized and valued not only in the 
laboratory but also by manufacturers of spectrometers, polarographs, 
densitometers, gas analyzers and other highly sensitive equipment for 
research ... products of companies such as those listed at left. 

Research is vital to man's progress ... in many instances, Brown special 
instruments and components have become vital to research. Their 
unmatched precision and accuracy serve as important links in the 
search for knowledge. 

Your development program may benefit from such specialized instru- 
mentation. Your inquiry is invited. 

MINNEAPOLIS -HONEYWELL REGULATOR CO., Industrial Division, 4428 
Wayne Ave., Philadelphia 44, Pa. Offices in more than 80 principal 
cities of the United States, Canada and throughout the world. 

Visit Headquarters For Instrumentation For Research 

Booths SS and 36 
National Electronics Conference Exhibition, Chicago 

September 25, 26, 27 ------------ 
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SP ECIAL ELECTRICAL 

MEASURING INSTRUMENTS... 

such as the Brown -Rubicon Precision 
Indicator. This instrument is ideal 
for use where it is desired to measure 
minute voltages with extremely high 
accuracy ... for the checking, cali- 
brating and standardizing of meters, 
potentiometers and thermocouples 
... or for obtaining large numbers 
of frequent, repetitive readings. It 
does not have to remain stationary 
and is not affected by vibration. 

Needs Of Research 

SPECIAL 
ELECTRONIC COMPONENTS... 

such as the Brown 400 -Cycle Con- 
verter. Housed in a dust and moisture - 
proof case, this unit is a precision, 
vibrator -type converter for use with 
any system requiring the conversion 
of low power direct voltage signals of 
the order of 100 microvolts to 400 
cycle alternating voltages. It is un- 
affected by atmospheric pressure, is 
finding a host of applications in 
various electronic and electrical ap- 
paratus. 60 -cycle unit also available. 

WRITE FOR NEW BROCHURE .. . 

"Instruments Accelerate Research" i 
*** 

oe 
I 

GUS 4311E Ell 
MSiaJMJ65 Oli 

,h. YpfpdL 

I N N E A P O L I oneywe 
BROWN INSTRUMENTS 

, 
, 
, 
, 
, 
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THE IDEAL SOURCE OF LOW D -C VOLTAGE 
FROM A -C LINES 

A -C INPUT: 95-135 volts, 60 cycles, 
single phase 

D -C OUTPUT:0-30 volts, 15 amperes 

OUTPUT IS: 

VARIABLE - - The D -C output 
voltage of the VARICELL can be set to 
any value from 0 to 30 volts. 

STABILIZED - - The D -C output 
voltage is unaffected by any fluctua- 
tions in the incoming A -C line voltage. 

REGULATED - - The D -C output 
voltage is unaffected by any changes 
in the output load current. 

For detailed information on V4RICELL request 
Form 2504. 

With the VARICELL, any D -C voltage in the range cf 0 to 30 volts 

is at your fingertips. Rotation of the handwheel provides the D -C 

voltage you require - and the output is stabilized and regulated. 
The VARICELL compensates for line voltage fluctuations and load 

current changes. Stabilization and regulation is ± 0.25 volts for 
any output voltage setting in the range of 6 to 30 volts. R. M. S. 

ripple voltage never exceeds 0.1 volts for the 6-30 volt range. 

The VARICELL is easy to operate. It plugs into any output receptacle 
of the proper voltage, frequency and phasing. The load is con- 

nected to either of two sets of SUPERIOR 5 -WAY Binding Posts. A 

voltmeter and ammeter indicate output voltage and load current. 

WRITE THE SUPERIOR ELECTRIC COMPANY, 409 MEADOW STREET, BRISTOL, CONNECTICUT 

THE SUPERIOR ELECTRIC co. L L 
BRISTOL, CONNECTICUT 

ONE SOURCE FOR ALL VOLTAGE CONTROL REQUIREMENTS 

f. ®m 

6.--i;-7-7 

Q;, 

POWERSTAT 4ARIABLE TRAN SUMPS VOLTBOX A -C POWER SUPPLIES STABILINE VOLTAGE P!CIILATOR 
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pde-DISC AIED PLATE 

ACtuAd S/ZE '`; 

for by-passing and coupling applications 
High capacity in extremely compact size is 
the distinguishing feature of Erie Disc and 
Plate Ceramicons. Illustrations are exact size, 
and their shape as well as their compact- 
ness make them amazingly easy to install in 
small spaces. They simplify soldering and 
wiring operations and speed up the as- 
sembly line. 

Erie Disc and Plate Ceramicons consist of 
a flat ceramic dielectric with silver plates 

fired onto the dielectric. Lead wires of 24 
gauge tinned copper wire are firmly soldered 
to the silver electrodes and the unit is given 
a protective coating of phenolic. 

Such simplicity of construction results in 
low series inductance and unusual efficiency 
in high frequency by-passing. 

For complete information and samples to 
meet your particular needs, write us today. 

STANDARD AVAILABLE CAPACITIES 
ERIE 

STYLE 
SIZE CAPACITY STAMPING 

831 
M 16 Dia.800 MMF 31 800 

.001 MFD P. .001 
801 É MFD 39 .0015 Max. Dia..0015 

.002 MFD 39 .002 

811 MaK2Dia. .005 MFD 39 .005 

Max. Dia. 
.01 MFD 39 .01 

19i 
Dual .001 MFD 31 2 x .001 

812 Max. Dual .0015 MFD 31 2 x .0015 
Dual .002 MFD 32 2 x .002 

3," Dual .003 MFD P 2 x .003 
822 Max. Dia. Dual .004 MFD P 2 x .004 

883 '6 x 4 Triple .0015MFD 32 3 x .0015 Max. 

SPECIFICATIONS 
Voltage: Units are rated at 500 VDC. Dielectric strength 
test; 1.500 VDC. 

Power Factor: 2.5% max. at 1 K.C. at not more than 5 

volts RMS. 

Insulation Resistance: 7,500 meg. Sl min. 

Capacity: Capacity measurements are made at room tem- 
perature (25° C) at 1 K.C. and at not more than 5 Volts 
RMS. Standard tolerance is +100%. -0%. 
Temperature Characteristics: 
Capacitance shall not decrease more than 50%, nor in- 
crease more than 25% from its value at room temperature 
(25° C), as the temperature is varied from + 10° C to +75° C. 

Séectzte Dükais 
ERIE RESISTOR CORP., ERIE, PA. 
LONDON, ENGLAND . . TORONTO, CANADA 
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ELECTRONICS 

PANEL INSTRyI 
c 

SOLVE DESIGN PROBLEMS 

WITH THE SWITCH 

OF 10,000 USES 

A member of the well known SB -1 switch 
family can find a useful place on almost 
any large electronic control panel. The 
precision -built parts of this all-purpose 
switch permit as many as 40 stages-four 
banks of ten stages each-to be operated 
in tandem. Switches with up to 16 stages 
and 12 positions are commonly furnished. 
Over 10,000 circuit -sequence combinations 
are possible. Ratings go to 20 amperes at 
600 volts a -c or d -c. See Bulletin GEC -270. 

SB -I switch, 
cover -removed 

NTS-A COMPLETE LINE 

arate arrd Re/iáb/e 

GEN ERAL C 

FOR MEASURING D -C, A -C, RF, AF, VU 

General Electric panel instruments have long 
been known for their reliability and accuracy. 
Recent design changes provide for better per- 
formance, readability, durability, and appear- 
ance. G -E voltmeters, kilovoltmeters, ammeters, 
milliameters, microammeters, and vu volume - 
level indicators; thermocouple types and rectifier 
types; round or square, with conventional or long 
250 -degree scales-all will give your measure- 
ments the accuracy required and your panel that 
smooth, modern appearance. To bring you up to 
date on the latest improvements in cases, faces, 
and mechanisms, G.E. offers a comprehensive 24 - 
page bulletin containing all information neces- 
sary for ordering. Write for Bulletin GEC -368. 
For vu indicators, see Bulletin GEC -369. 

Illuminated 
push button 

SAVE PANEL SPACE 

WITH ONE -UNIT PUSH-BUTTON 

AND INDICATING LIGHT 

This space -saving pilot -circuit switch con- 
sists of a sturdy push-button unit, 25/8 
inches high, with a hollow translucent cap 
and 6 -volt lamp. The switch is the mo- 
mentary contact type, single -pole, with one 
normally open and one normally closed 
circuit. It uses movable -disk type contacts. 
Buttons are supplied in clear, red, green, 
blue, amber, and white. For more data on 
this and other G -E push-button units, see 
Bulletin GEA -4254. 

ELECTRIC 
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PERMAFIL CAPACITORS 

NO DERATING AT 125° C OPERATION 

For operation at high ambient temperatures, these standard -line 
G -E Permafil capacitors are naturals. They're paper dielectric 
units and can be used at temperatures up to 125° C without 
derating. All are metal encased, compression -sealed, and have 
long -life silicone bushings. Ratings: up to 2 muf for operation 
at 400 volts d -c and below. Case styles: 53, 61, 63, and 65 (JAN - 
C -25 specifications). For more data, write Capacitor Sales Div., 
General Electric Co., Pittsfield, Mass. 

INDUCTROLS 
, ll 

IIII 

1111 

STEPLESS VOLTAGE VARIATION 

Inductrols are G -E dry -type induction voltage regulators for 120 
and 240 -volt operation. Hand -operated models provide smooth 
and extremely precise voltage adjustment for such uses as instru- 
ment calibration and rectifier control. Motor -operated models 
are used with automatic control to maintain voltage within 
narrow limits, irrespective of supply variations. Sizes range from 
101/4 x 61/8 x 7%s inches for the smallest hand -operated unit to 
14 x 6 x 10%$ for the largest motor -operated unit. One unit pro- 
vides a voltage range of 10% raise and lower on 3 and 6-kva 
circuits, another gives 100% raise and lower for 2.4 and 3.6 kva 
circuits. Complete information in Bulletin GEA -4508. 

TIMELY HIGHLIGHTS 

ON G -E COMPONENTS 

HIGH -VOLTAGE SELENIUM RECTIFIERS 

WITH LIFE EXPECTANCY OF 

60,000 HOURS! 

Now available from G.E. are 26 -volt RMS selenium rec- 
tifier cells with a continuous -service life expectancy of 
over 60,000 hours. Their initial forward resistance is 
very low and samples show an average increase in resist- 
ance of less than 6% after 10,000 hours of operation. 
General Electric knows of no other high -voltage sele- 
nium cell on the market that can even approach their 
performance. 

The high output voltage permits the design of smaller 
stacks while the low resistance means cooler operation 
and the space saving that goes with it. 

Stacks made with the new G -E cells may be obtained 
with rated outputs from 18 to 126 volts d -c at .15 to 3.75 
amps. Write now for Bulletin GEA -5280. 

r 
General Electric Company, Section C 667-7 

Apparatus Department, Schenectady 5, N. Y. 

Please send me the following bulletins: 

Indicate 
for 

reference 
only (V ) 

for planning 
an immediate 

project (X) 

NAME- 

COMPANY 

ADDRESS_ 

CITY 

GEA -4254 Push-button units 
D GEA -4508 Inductrols 
GEA -5280 Selenium rectifiers 

GEC -270 SB -I switch 
GEC -368 Panel instruments 
GEC -369 Vu volume -level indicators 

STATE 
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Sensitivity 
Plus Dependability! 
The new Allied SW relay offers 
an economical combination of 
both these important qualities. 
Here are the facts on this 
newest relay in the famous 
Allied line 

Bulletin SW gives complete details. 

Send for your copy today. 

Be sure to send for your 
copy of Allied's new Relay 
Guide. It shows 24 small, 
compact relays with a de- 
tailed table of character- 
istics and specifications. 

SENSITIVE RELAY 

built for long service 

Supplied 
with 

OCTAL PLUG 
or SOLDER 
TERMINALS 

SENSITIVITY: 

COIL: 

CONTACTS: 

MOUNTING: 

DIMENSIONS: 

WEIGHT: 

S.P.D.T. .012 watts d.c. j Cal be supplied 
D.P.D.T. .05 watts d.c. J in A.C. 

Acetate insulated, bobbin or layer wound, 
12,500 ohms max. 

Silver, one ampere non-ind.,ctive load at 24 
volts d.c. or 115 volts a.c. Armature contact at 
frame potential. 

One hole with locating lug. Also available with 
dust cover or hermetically sealed, plug-in or 
solder terminals. 

Open Relay -1-19/32", 1-1/16", 1.7/16" 
Sealed Relay -3-3/16" long, including plug, 
1-13/32" wide, 1-19/32" high. 

2.5 oz. 

WEIGHT HERMETICALLY SEALED: 4.5 oc. 

SPECIAL Sensitivity down to .003 watts S.P.D.T., or .012 

APPLICATIONS: watts D.P.D.T. Palladium or other precious 
metal contacts for audio or low voltage cir- 
cuits, tungsten or alloy contacts for higher 
current or voltage circuits. Maximum input 
4.0 watts at 20°C for 85° rise. 

ALLIED CONTROL COMPANY, INC. 
2 EAST END AVENUE, NEW YORK 21, NEW YORK 
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* Plays any 78 

R.P.M. Record 

GENERAL INDUSTRIES MODEL 250 

* when connected with 
the proper amplifier. 

A very complete service manual 
is included with each unit. It 
also contains a suggested ampli- 
fier circuit as well as a complete 
amplifier parts list. 

CG 

TAPE -DISC RECORDER 

Sensational, indeed ... at a cost which enables it to be in- 
corporated in moderately -priced radio and TV combina- 
tions ... the first complete home recording and play-back 
assembly for both tape and disc use. 

The Model 250 Tape -Disc Recording Assembly is General 
Industries' newest development in the sound reproduction 
field. Already thoroughly tried and tested in actual use, it 
contains many new design innovations, including fool- 
proof operating features that anyone can understand. 

A new catalog sheet, describing all of the recording and 
play-back features of the GI Model 250, will be sent upon 
request. Write, wire or phone for your copy today. 

The GENERAL INDUSTRIES Co. 

DEPARTMENT B ELYRIA, OHIO 
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YOU CAN 6E SURE.. IF ITS 

Westinghouse 

All of these sizes, shapes and types of mountin3 
are made available to you in Westinghouse 
Panel Instruments-the most complete matched 
line in the industry. For all your panel instru- 
ment requirements refer to Westinghouse 
Catalog Section 43-300-or ask your nearest 
Westinghouse Representative. 

www.americanradiohistory.com



C Slash Instrument ----- 
Inventory! 

* The most complete line 
* Meets A.S.A. standards 
* Shipments in 10 days 

Cut overhead on instruments. Maintain production without costly stocks. 
Westinghouse now offers the most complete matched line of panel and switchboard 

instruments in the industry ... every one built to the rigid standards of "The American 
Standards Association". Shipment can be made to meet practically every electrical re- 
quirement within ten days of receipt of order at the factory. 

Westinghouse Instrument Specialists are ready to help you plan. These men have 
nationwide experience in solving instrument application problems of all kinds. For appli- 
cation help on instrument problems, phone, write or wire your nearest Westinghouse 
Representative, or Westinghouse Electric Corporation, 95 Orange Street, Newark, N. J. 

J.40390 -A 

4ecii5' Westinghouse yet more 16ryoari»strameitáo//agi / 
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Watch 

Frequency Standards 

Type 212 

TERMINATION 
Front and Rear 

CONSTRUCTION 
Standard 83/4" x 19" Panel 

HOUSING 
83/4" x 19" x 8" Metal Cabinet 

WEIGHT 
25 pounds 

American Time Products, Inc., 
580 Fifth Ave., New York 19, N. Y. 

Gentlemen: 
Please send descriptive folder, No. 212 

Name 

Company 

Address 

City State 

GUARANTEED 
ACCURACY 

1 part in 100,000 
(.001%) 

Use3 
Time bases, rate indicators, clock systems, chronographs, 
geo-physical prospecting, control devices and for running 
small synchronous motors. 

.ea turei 
1. Bimetallic, temperature -compensated fork, no heating or 

heat -up time is required. 
2. Fork is hermetically sealed, no barometric effects on 

frequency. 
3. Precision type, non -ageing, low coefficient resistors used 

where advantageous. 
4. Non-linear negative feedback for constant amplitude 

control. 
5. No multi -vibrators used. 
6. Synchronous clock simplifies checking with time signal. 

Specifications 
Accuracy -1 part in 100,000 (.001%). 
Temperature coefficient -1 part in 1,000,000 per degree 
centigrade (or better). 
Outputs - 

1. 60 cycles, sine wave, 0-110 volts at 0 to 10 watts 
(adjustable) . 

2. 120 cycle pulses, 30 volts negative. 
3. 240 cycle pulses, 30 volts positive and negative. 

duration, 100 micro -seconds. 
product of 

Pulse 

AMI?J1IICAN TIME PROflUCTS 
580 Fifth Avenue I N C New York 19, N. Y. 

Operating under patents of the Western Electric Company 

# 
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THE ANSWER 
MAY 

BE 

APPLIANCE PARTS 
AND INSULATORS 

THREAD GL IDES 

EXTRUSION ANC 
DRAW I4G DIES 

OIL BURli_R 
IGNITION INSULATORS 

GAS BURNER TIPS 

RADIO AND 
TELEVISION PARTS 

ELECTRONIC 
COMPONENTS 

Your use may be similar to, or complete- 
ly different from, those listed here .. . 

yet AlSiMag may solve your problem. 
This versatile material is solving production, design and technical 
problems for many industries. For your business, AlSiMag may 
offer lower costs, improved manufacturing processes, increased 
production, or possibilities of a new product. 

CAN YOU USE ALSIMAG?AISiMag is the trade marked name 
of a large family of technical ceramic compositions. They are now being 
used in production machines, electronic equipment, chemical processing 
equipment, gas and electric appliances and in many other consumer 
products. AlSiMag ceramics are custom mode as to physical character- 
istics, size and shape, Special combinations of raw materials, fluxes, 
pressures, processes and firing temperatures produce ceramics with 
characteristics to meet individual requirements. These compositions are 
fabricated by us into finished parts, ready for your production line. 

Given your requirements, our Research Division can frequently develop 
a special composition to suit your need. Carefully cross- 
indexed research records usually permit a prompt and accu- 
rate reply to inquiries, even if they involve most unusual 
requirements. If you hove a problem that can be solved by 
a special component of unusual physical characteristics, out- 

line that problem to us. We can 
indicate the possibilities of its 

SENT FREE ON REQUEST solution by the use of AlSiMag 
he AlSiMag Property Chart 501 Technical Ceramics. Your inquiry 

involves no cost or obligation. 

AMERICAN LAVA CORPORATION 
CHATTANOOGA 5, TENNESSEE 

4 9th YEAR OF CERAMIC LEADERSHIP 

OFFICES: METROPOLITAN AREA: 671 Broad Street, Newark, N. J., 
Mitchell 2-8159 CHICAGO, 9 South Clinton Street, Central 6-1721 
PHILADELPHIA, 1649 North Broad Street, Stevenson 4-2823 
LOS ANGELES, 232 South Hill Street, Mutual 9076 
NEW ENGLAND, 38-B Brattle Street, Cambridge, Massachusetts, 
,Kirkland 7-4498 ST. LOUIS, 1123 Washington Avenue, Garfield 4959 

FIRING PINS AND PADS HEAT SHOCK AND 
CHEMICAL RESISTANCE 

MACHINE PARTS 

HIIIYARC WE .DING TIPS 

A 

` !f } t f s! 

JI3i FOR RS HEATING 

I LECTRO 3LATING 
HOLBERS 
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.`3J[1 M 
would freeze an eskimo 
...WON'T FREEZE VA RG LA 5 

SENA FOR 

THIS FREE 

SAMPLE 

FOLDER 

scoqf ,.r .,,....++ 

Contains samples for 
you to test of the revo- 
lutionary development of 
Varflex laboratories .. . 

SILICONE 

o o 

¡U 

1/2/74.% 

would roast the devil 
... WON'T ROAST 

VARGLAS 
SILICONE 

Electrical Insulating 
Tubing and Sleeving 
lead wire and tying cord 

Efficient at 500° F. or more in some applications-yet com- 

pletely flexible at -85° F. Resistant to moisture and lubri- 

cating oil-flame resistant and self-extinguishing-this pio- 
neer silicone tubing and sleeving developed by Varflex is 

available in various NEMA colors where required. 

Varglas Silicone is a combination of Varglas-continuous filament Fiberglas; moisture and fungus 

proof; will not burn; strong and flexible at high and low temperatures; chemically inert ... and 

Silicone High Temperature Resin-which has a natural affinity for Fiberglas; renders it abrasion - 

resistant, flexible and non -fraying. Normalizing process removes binder and organic inclusions 

from the Fiberglas; improves electrical qualities and allows uniform impregnation. 

Investigate the NEW, low cost VARFLO Sleeving and Tubing if you 

do not have to allow for an unusually high operating temperature. 
Samples and prices on request. It's flexible. It takes rough handling 
without loss of dielectric. It won't fray out. Made with a Fiberglas 
braid, it won't support combustion-YET COSTS NO MORE THAN 
COTTON. 

Clip and mail this coupon TODAY! r4if_ 
VARFLEX CORPORATION 
308 N. Jay St. Rome, N. Y. 

Please send me folder containing free samples of Varglas SILICONE products. 

Name 

Company 

Address 

City Zone-State 

CORPORATION , 

Makers of 

Electrical Insulating 

Tubing and Sleeving 
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Typical of the TOUGH POTENTIOMETER JOBS 

solved by 

Precise Accuracy + Maximum Versatility + Space -saving Compactness 
The potentiometers illustrated above are typical examples of the tough problems 

HELIPOT engineers are solving every day for modern electronic applications. If you have a problem 
calling for utmost precision in the design, construction and operation of potentiometer units- 
coupled with minimum space requirements and maximum adaptability to installation and operat- 
ing limitations-bring your problems to HELIPOT. Here you will find advanced "know-how," 
coupled with manufacturing facilities unequaled in the industry! 

The HELIPOTS above-now in production for various military and industrial 
applications-include the following unique features ... 

O This 10 -turn HELIPOT combines highest 
electrical accuracies with extremes in mechan- 
ical precision. It features zero electrical and 
mechanical blacklash ...a precision -supported 
shaft running on ball bearings at each end 
of the housing for low torque and long life 
... materials selected for greatest possible 
stability under aging and temperature ex- 
tremes ... special mounting and coupling for 
"plug-in" convenience ... mechanical and 
electrical rotation held to a tolerance of 1/z° 
... resistance and linearity accuracies, ± 1% 
and ±0.025%, or better, respectively. 

© This four -gang assembly of Model F 
single -turn potentiometers has a special 
machined aluminum front end for servo -type 
panel mounting, with shaft supported by pre- 
cision ball bearings and having a splined and 
threaded front extension. Each of the four 
resistance elements contains 10 equi -spaced 
tap connections with terminals, and all parts 
are machined for greatest possible stability 
and accuracy. 

© This standard Model A, 10 -turn HELI- 
POT has been modified to incorporate ball 
bearings on the shaft and a special flange (or 

ring -type) mounting surface in place of the 
customary threaded bushing. This HELIPOT 
also contains additional taps and terminals 
at the 3/4- and 93/4 -turn positions. 

O This standard Model B, 15 -turn HELI- 
POT has a total of 40 special tap connections 
which are located in accordance with a 
schedule of positions required by the user to 
permit external resistance padding which 
changes the normally -linear resistance vs. 
rotation curve to one having predetermined 
non-linear characteristics. All taps are perma- 
nently spot-welded and short out only one or 
two turns on the resistance element-a unique 
HELIPOT feature! 

© This six -gang assembly of standard 
Model F single -turn potentiometers has the 
customary threaded bushing mountings, and 
has shaft extensions at each end. The two 
center potentiometers each have 19 equi - 
spaced, spot-welded tap connections brought 
out to terminals. Each tap shorts only two 
turns of .009" diameter wire on the resist- 
ance element. 0 This Model B, 15 -turn HELIPOT has 
been modified to incorporate, at the extreme 

ends of mechanical and electrical rotation, 
switches which control circuits entirely sepa- 
rate from the HELIPOT coil or its slider 
contact. 

O This 10 -turn HELIPOT has many de- 
sign features similar to those described for 
unit No. 1, plus the following additional 
features ... a servo -type front end mounting 

splined and threaded shaft extension ... 
and a center tap on the coil. All components 
are machined to the highest accuracy, with 
concentricities and alignments held in some 
places to a few ten -thousandths of an inch 
to conform to the precision of the mechanical 
systems in which this HELIPOT is used. 
Linearity accuracies frequently run as high 
as ±0.010%! 

OThis single -turn Model G Potentiometer 
has been modified to incorporate a ball bear- 
ing shaft and a servo -type front end mount- 
ing. Special attention is given to contact de- 
signs and pressures to insure that starting 
torque does not exceed 0.2 inch -ounces under 
all conditions of temperature. 

The above precision potentiometers are 
only typical of the hundreds of special- 
ized designs which have been devel- 
oped and produced by HELIPOT to meet 
rigid customer specifications. For the 
utmost in accuracy, dependability and 
adaptability, bring your potentiometer 

problems to HELIPOT! 

t'IeIIpOt 
Representatives in all major areas of the United States. Export agents: Frathom Co., 55 W. 42nd St., New York 18. 
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FOR TV RECEIVER TESTING * FOR BROADCAST 

Fast and Reliable TV Receiver Testing-makes this 

scope particularly useful in head -end position work. 

Unsurpassed for stability and fine trace ... excellent 
definition ... no bounce when shifting bands. Where 

the sweep generator does not have a baseline, mea- 

surements can be taken on the DC amplifier. Delivers 

maximum sensitivity without sacrifice of frequency 

response. Low capacity input probe is provided for 

trouble shooting. 

In Broadcast Stations, It Pin -points Trouble-helps 
you stay on the air with maximum performance. Use it 

to check hum, noise, distortion, modulation, phase 

relationships; measure gain and sweep generator out- 

put; isolate defective components; determine frequency 

response of audio circuits. 

In Laboratories, It's Versatile-Fits many applications 
where waveform study is essential. Built-in voltage 

calibrator permits calibration of the scope for voltage 

measurements. Gives you wide frequency 
response without recourse to peaked 
amplifier coupling circuits. Straight re- 

sistance coupling is used, and the scope 
can be employed on frequencies up to 

3 mc. Excellent transient response with- 

in the frequency range of the instrument. 
SPECIFICATIONS 

Frequency Response 

Vertical Amplifier 
Probe and AC- + 0,-20% from 20 cycles to 500 kc (Square 

Wave response 60 to 40,000 
cycles.) 

+0,-50% from 20 cycles to 1 megacycle 
with gradual reduction in response 
beyond 1 mc. 

DC- +0,-20%from 0 to 500 kc at full gain setting. 

Sweep Range 
10 cycles to 100 kc in six overlapping ranges. 

GENERAL e ELECTRIC 

TV SCOPE ST -2A 

Sensitivity 
Vertica I 

1. AC Input-.015 volts RMS per inch 

2. DC Input -2.0 volts DC per inch 

3. Probe-.20 volts RMS per inch 

Horizontal-.4 RMS volts per inch 

Calibrating Voltages 

Seven AC voltages of power line frequency-.3, 1.5, 3, 15, 30, 

150 and 300 volts with±15% accuracy. 
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STATIONS * FOR DEVELOPMENT LABORATORIES 

UHF 
TEST EQUIPMENT 

VARIABLE PERMEABILITY SWEEP GENERATOR-ST-4A 

Completely Electronic. No Moving Parts. Using an ex- 
ceptionally wide linear sweep, this instrument is ideal for 
television receiver maintenance, TV production and devel- 
opment laboratories, wide band amplifier study, and trans- 
mission line impedance measurements. The front panel is 
slotted, permitting the equipment to be removed and 
mounted in a standard 19 -inch relay rack. A new Balanced 
Output Adaptor (Type ST -8A), also available, provides 
balanced 300 ohm output from the sweep generator. 

SPECIFICATIONS 

Frequency Range: Continuously variable from 4 to 110 mc and 170 to 
220 mc. Can be used through 900 mc on harmonic operation. 

Sweep Width: Linear from 500 kc to greater than 15 mc. 

Output Voltage: Greater than 0.1 volts from 4 to 110 mc. 
Greater than 0.5 volts from 170 to 220 mc. 

Output: Single -ended or balanced 300 ohm output. 

- - - - - - - - - - 
ILLUSTRATED BULLETINS 

Complete information will be furnished on any of the General 
Electric test instruments listed here. Check those you are interested 
in ... then fill in and mail the coupon today. 

TV Scope ST -2A 

Sweep Generator ST -4A 

Marker Generator ST -5A 

Balanced Output Adaptor ST -8A 

Regulated Power Supply YPD-2 

Industrial Tube Analyzer 
YTW-3 

Distortion and Noise Analyzer 
YDA-1 

Square Wave Generator 

Industrial Scope YNA-4 u 
- - - - - - - - - 
GENERAL 

MARKER GENERATOR TYPE ST -5A 
Functions as a crystal referenced calibrator from 10 mc to 
300 mc. When used with the G -E sweep generator, it pro- 
vides a multiple of markers spaced 1.5 or 4.5 mc apart ... 
or can be used to supply a marker or markers at any fre- 
quency from 10 mc to 900 mc. 

SPECIFICATIONS 

Picture Carrier Oscillator: 15 position rotary selector switch selects 12 
crystal -controlled frequencies plus 3 tuneable ranges covering inter- 
mediate frequencies. 

Channel Crystal Accuracy: .02% 

IF Ranges: 3 Bands -20 to 27 mc; 27 to 37 mc; 37 to 50 mc 
Accuracy: dial hand calibrated, crystal calibrator±.05%. 

Crystal Modulator: Provides audio and intermediate frequency loca- 
tions simultaneously with picture carrier. 

Crystal Accuracy: 4.5 mcs.05%. 1.5 mcs.15%. 

- - - 
General Electric 
Electronics Park, 

Please send me 

at left. 

- - - 
Company, Section 480 
Syracuse, New York 

further information on products checked 

- 
NAME 

COMPANY 

ADDRESS 

CITY STATE 

- - - - - - - - - J 
ELECTRIC 

1 
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the New 

PYRAMID 

umidi- eaI 
(TUBULAR PAPER CAPACITOR). 

Ruggedly built to 
withstand undue 
vibration and rough 
handling 

Outer tube 
plastic impregnated 
to prevent 
moisture -absorption 

Light outer coat 
of high -temp wax 
provides 
double protection 

Each end 
plastic sealed 
against moisture 

Leads anchored 
securely in solid 
plastic end 

Type 85TOC -Humidi- 
Seal" capacitors are 
specially designed for 
85' C. operation, even 
in the most humid at- 
mospheres, and will meet 
the severe present-day 
demands of endurance in 
television receivers, auto 
radios, etc. 

WRITE FOR COMPLETE LITERATURE 

Representatives and Distributors 

throughout the U.S.A. and Canada 

PYRAMID ELECTRIC COMPANY 

155 Oxford Street 

Paterson, N: J., U.S.A. 

TELEGRAMS WUX Paterson, N. J. 
CABLE ADDRESS: Pyramidusa 

BUSINESS BRIEFS 
By W. W. MacDONALD 

As Military Requirements for 
electronic gear step up, principal 
fear of the industry is that civilian 
production may be shut down too 
fast, before specifications and ma- 
terials are available for military 
production. Hope is that a gradu- 
ated transition can take place. 
Otherwise some plants may face 
shut downs of several months on 
certain lines, with possible loss of 
labor force to other industries not 
yet affected. 

First Quarter sale of radio and 
television components to set manu- 
facturers increased 60 percent 
over the same period in 1949, and 
the sale of parts to jobbers in- 
creased 17 percent, according to 
A. D. Plamondon, Jr., chairman of 
the .RMA Parts Division. 

Industry Shipment of television 
sets in the first quarter of 1950 
totalled 1,556,000, broken down as 
follows by RMA: 

Alabama 2,091 
Arizona 1,217 
California 90,831 
Connecticut 24,129 
Delaware 5,047 
District of Columbia 26,257 
Florida 6,247 
Georgia 11,061 
Illinois 116,061 
Indiana 11,922 
Iowa 3,068 
Kansas 890 
Kentucky 10,453 
Louisiana 8,279 
Maryland 55,919 
Massachusetts 89,665 
Michigan 60,918 
Minnesota 18,044 
Missouri 40,632 
Nebraska 3,562 
New Jersey 99,871 
New Mexico 496 
New York 266,976 
North Carolina 2,969 
Ohio 110,720 
Oklahoma 4,409 
Pennsylvania 145,763 
Rhode Island 13,756 
South Carolina 176 
Tennessee 7,050 
Texas 22,686 
Utah 2,463 
Virginia 12,069 
Washington 3,844 
West Virginia 1,161 
Wisconsin 18,900 
Unlisted 257,398 

Proposed New Publication 
called Television Service Guide 
Book is intended for free distribu- 
tion to purchasers of television 
sets by dealers and maintenance 
firms. Obviously designed to re 
duce the number of false -alarm 
calls and to improve dealer -con- 
sumer relations, it contains sig- 

nificant chapters entitled "What 
to Expect From Your Service Con- 
tractor", "Partial and Freak Serv- 
ice Contracts" and "C.O.D. Service 
Calls." 

Philadelphia contractors are re- 
ported to have placed pre -publi- 
cation orders for 20,000 copies of 
the booklet, which will have 20 to 
24 pages and will fit in a No. 10 
business envelope. 

Total TV Investment of the 
public, manufacturers and broad- 
casters will exceed the $21 -billion 
now invested in the entire motion - 
picture industry by the end of 
1951, thinks H. C. Bonfig of Zenith. 

Howard Sams says his next 
three Photofact service folders 
will cover 55 television models and 
16 radios, and that this ratio re- 
flects current production sched- 
ules. 

The Latest nation to announce 
plans for tv is Colombia, South 
America. Negotiations are said to 
be going on between the Director 
of Cultural Extension and un- 
named British firms for a station 
in Bogota. The installation is 
planned for the end of this year. 

Time required to assemble a 
television set at Westinghouse is 
61 hours, of which 11 hours is de- 
voted to inspections and tests. 
There are 19 of the last-mentioned 
operations. 

What equipment does an elec- 
tronic research lab need? Here's 
the list of laboratory items cur- 
rently available at the Western 
Union's Electronics Research Di- 
vision at Watermill, N. Y.: 

Amplifier, Valentine 
Analyzer, Harmonic Wave, Hewlett-Pack- 

ard 
Analyzer, Weston (8) 
Attenuator, General Radio (2) 
Attenuator, Hewlett-Packard 
Balance, Analytical, Cenco 
Balance, Triple Beam, Cenco 
Bridge, Capacitance, General Radio 
Bridge, Decade, General Radio 
Bridge, Hickok 
Bridge, Impedance, General Radio (2) 
Bridge, Wheatstone 
Cameras, (5) 
Capacitor, Decade, Cornell-Dubilier Com- 

pany (14) 
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1LYL The et, of 

SYLVANIA SILICON DIODES 

Applications 
Band Coverage 
Characteristics 

Here's a fund of up-to-the-minute infor- 
mation about Sylvania Silicon Diodes that 
belongs in the file of every electronics engineer. 
This new 16 -page booklet describes crystal 
rectifiers covering the frequency range from 
1000 to 25,000 me per second. It explains the 
various types of Silicon Diodes with their 

SYLV.; to 
ELE TRI 

ELECTRONIC DEVICES; RADIO TUBES; TELEVISION PICTURE TUBES; ELECTRONIC TEST EQUIPMENT; FLUO- 

RESCENT LAMPS, FIXTURES, SIGN TUBING, WIRING DEVICES; LIGHT BULBS; PHOTOLAMPS; TELEVISION SETS 

ratings and common applications. 
The booklet discusses mixer crystals, includ- 
ing the new matched pairs, microwave video 
detectors and Silicon Diode use in UHF and 
SHF instrument applications. For your free 
copy of this new booklet, simply clip the 
coupon and mail today. 

Sylvania Electric Products Inc. 
Dept. E-1009, Emporium, Penna. 

Please send me your new FREE booklet 
"Microwave Crystal Rectifiers." Also send 
me information on Sylvania Magnetrons. 

Name 

Company 

Street 

City Zone State 
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ZERO READER 

USES 

AIR -DAMPED 

BARRYMOUNTS 
The new Sperry flight control instrument which has stirred the air. 
craft world is mounted on air -damped BARRYMOUNTS. 

Literally a super -instrument, the ZERO READER promises to revolutionize 
instrument flying in that it presents, on a simple two -element indicator, infor- 
mation which is ordinarily supplied by five separate instruments, and directly 
tells the pilct how to move his controls. Its two coordinating cross -lines dictate 
the pre-set plan of flight to the pilot who merely acts as the "muscles" at 
the controls. 

To protect this sensitive electronic "nerve center" from aircraft 
shock and vibration, Sperry Gyroscope Company mounts the ZERO 
READER on a base equipped with air -damped BARRYMOUNTS. 

BARRY bases permit virtually instant installation and removal of the instru- 
ments they hold. Unit air -damped BARRYMOUNTS are also available for 
direct installation to airborne instruments. 

Whatever your shock or vibration problem, Barry experience and 
consulting engineering facilities offer a sure solution. Write for 
our free catalog listing stock BARRYMOUNTS; for special infor- 
mation, call our nearest office or write to 

THE BAR R Y CORP. 

Main Office 177 Sidney St. Cambridge 39 Massachusetts 

New York Rochester Philadelphia Washington Cleveland Dayton 

Chicago Minneapolis St. Louis Los Angeles Toronto 

BUSINESS BRIEFS (continued) 

Capacitor, Decade, General Radio (5) 
Chronograph, High-speed 
Densitometer, Projection Comparator, Die- tert Company 
Electro -Copyist, Hunter 
Furnace, Electric High -Temperature, 

Cenco 
Furnace, Electric Multiple -Unit Type, 

Hevi Duty Elect. Co. 
Furnace, Hydrogen, High -Temperature, 

Callite Tungsten Corp. 
Galvanometers, Weston and General Radio 

(28) 
Inductances, Standard, General Radio (6) 
Inductometer, Brooks L & N 
Machine, Basing, Kahle Engineering Com- 

pany 
Machine, Developing, Dietert Company 
Machine, Exhaust, Kahle Engineering 

Company 
Machine, Flare -Kahle Engineering Com- 

pany 
Machine, Sealing, Kahle Engineering 

Company (2) 
Machine, Stem, Kahle Enginering Com- 

pany 
Megger, Biddle 
Meter, Audio -Frequency, General Radio 

(2) 
Meter, Capacitance, General Radio 
Meter, DB (3) 
Meter, Frequency, General Radio 
Meter, Frequency, Micrometer, Lampkin 

Labs (2) 
Meter, Graphic, Single and Twin Re- 

corder, Esterline-Angus (2) 
Meter, Heterodyne Frequency, General 

Radio 
Meter, Output, General Radio (2) 
Meters, Various ammeters, voltmeters, 

milliammeters, microammeters, Weston 
and Simpson (230) 

Microscope, Bausch & Lomb (2) 
Microscope, Binocular, Bausch & Lomb 
Oscillator, Audio, Clough Brengle 
Oscillator, Audio, Hewlett Packard (3) 
Oscillator, Beat -Frequency, General Radio 
Oscillator, High -Frequency, Lepel-Lab (3) 
Oscillator, Interpolation, General Radio 
Oscillator, Low Frequency, General Radio 
Oscillator, EF & UHF, General Radio (2) 
Oscillograph, Cathode-ray, Du Mont (3) 
Oscillograph, Cathode-ray, RCA (5) 
Oven, Annealing, Kahle Company 
Oven, Constant Temperature, Cenco 
Oven, Vacuum 
Polariscope, R. Fuess 
Polisher, Metallographic, Eimer & Amend 
Pumps, Diffusion, Cenco 
Pump, Diffusion, Distillation Products 

Company (2) 
Pumps, Vacuum (10) 
Recorder, Portable Table Model, Presto 

Recording 
Signal Generators, General Radio, Hewlett 

Packard (5) 
Standard, Frequency, General Radio Com- 

pany 
Standard, Frequency, Gibbs Comnany 
Still. Electric Stokes Automatic Company 
Strobolux, General Radio 
Strobotac. General Radio 
Testor, Rockwell Hardness, Wilson In- 

strument Company 
Transmitters, RCA (3) 
Transmitter and Receiver, Portable FM, 

Radio Engineering Labs (2) 
Transmitter and Receiver, RCA, (4) 
Unit, Glass Working, Eisler Engineering 

Company 
Receivers, Radio, Hallicrafters (13) 
Receiver, Television, RCA 

We Wonder if makers of a -c 
operated soldering guns know that 
you can demagnetize a watch by 
'shoving it through the loop? No 
charge for the sales idea. 

Here's The Picture on the total 
number of broadcast stations in 
the United States, as of June 1950: 

AM FM TV Total 
Comm. Ed. 

Alabama 71 14 1 2 88 
Arizona 25 0 2 1 28 
Arkansas 34 7 0 0 41 
California 143 58 7 11 219 
Colorado 35 3 0 0 38 
Connecticut 27 11 0 1 39 
Delaware 5 3 0 1 9 
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District of 
Columbia 7 8 0 4 19 

Florida 75 21 1 100 
Georgia 76 22 1 3 102 
Idaho 22 3 0 0 25 
Illinois 74 46 5 r, 130 
Indiana 45 20 6 2 73 
Iowa 52 20 2 2 76 
Kansas 39 (i 1 11 46 
Kentucky 43 12 2 60 
Louisiana 42 16 2 1 01 
Maine 16 2 0 0 18 
Maryland 22 18 0 3 43 
Massachusetts 51 28 2 2 83 
Michigan 63 25 4 98 

Minnesota 49 10 2 2 63 
Mississippi 43 5 1 0 49 
Missouri 51 15 2 2 70 
Montana 25 0 0 0 25 
Nebraska 22 3 0 2 27 Nevada 10 1 0 0 11 
New 

Hampshire 12 4 0 0 16 
New Jersey 20 13 2 1 36 
New Mexico 25 0 1 1 27 
New York 95 56 6 1:1 170 
North Carolina 93 42 2 2 139 
North Dakota 14 0 0 0 14 
Ohio 69 45 6 12 132 
Oklahoma 46 10 3 2 61 
Oregon 43 8 2 it 53 Pennsylvania 111 63 4 7 185 
Rhode Island 11 5 1 1 18 
South 

Carolina 42 11 0 0 53 South Dakota 14 1 0 0 15 
Tennessee 57 13 1 2 73 
Texas 1S3 29 4 6 222 Utah 18 3 1 2 24 Vermont 9 0 0 0 9 Virginia 57 20 0 2 79 
Washington 53 7 1 1 62 West 

Virginia 38 15 0 1 54 
Wisconsin 55 18 6 1 80 Wyoming 13 0 0 0 13 Alaska 10 0 0 0 10 Hawaii 12 0 0 0 12 Puerto Rico 25 0 0 0 25 Virgin Islands 3 0 0 0 3 

2,295 740 82 109 3,226 

Reading Our Own Ads again, 
we note that: 

The print -a -minute Polaroid - 
Land camera has been adapted to 
the job of photographing oscil- 
loscope traces. 

At least two companies offer to 
make almost any size or shape dry 
battery in quantities large or small. 

The word "manufacts", defined 
in our super-duper dictionary as 
meaning "made by hand", has been 
corrupted to mean "manufacturing 
facts." 

We note, also, that our consistent 
editorial use of the word "capac- 
itor" to distinguish electronic com- 
ponents from those used in the 
steam business goes unnoticed by 
many copywriters, who still use 
"condenser", and sometimes use 
both "capacitor" and "condenser" 
in the same ad. 

In Your Wanderings through 
surplus -equipment stores if you 
see a piece of equipment inscribed 
with the letters BBG better buy 
glasses. According to the latest 
AN -system definitions such a de- 
vice would be an underwater mo- 
bile item designed for installation 
on a carrier pigeon for the purpose 
of directing a gun or searchlight. 

TYPE 6 

SENSITIVE 
CONTACTOR 

A polarized magnetic structure with switching up 
to 4 pole 2 throw, or 4 pole 3 positions; 5 ampere 
nominal contact rating. 

Increase 

Decrease 
For POSITIONING, REMOTE CONTROLLING (as in 

servos) and TELEMETERING. When conditions are "normal", 
armature is forcibly maintained in a balanced condition, all 
circuits open. Normal (1st pos.) 

I/NI 
over -center 

1 1 ' Magnetic toggle 

Abseormal (2nd pos.) 

For SWITCHING, OVERLOAD PROTECTION, etc. Mo- 
mentary Signal as from push button or circuit overload trips 
relay, which remains "Latched" until electrically reset. 

Controlled 

Fonctions 

First announced in 1946 as a new development in magnetic 
switching, the Sigma Type 6 has become established as (I) an 
excellent output device for many types of servo amplifier; (2) 
one of the best available latching relays where ruggedness, resist- 
ance to shock and vibration and long life are important; (3) 
probably the only contactor of comparable switch capacity with 
50 milliwatt sensitivity (or better, with less than 4 poles). 

In the process of exploiting these possibilities however, as 
with any new product, many minor defects or "bugs" came to 
light. There were types of instability, distortion of frame under 
some kinds of shock, and areas where inadequate precision in 
manufacture was evident. In eliminating these "bugs", details, 
tolerances, processes and techniques have been reengineered 
throughout, and the present product has consistent and uniform 
properties. 

SIGMAInstruments, 
Inc. 

SENSITIVE RELAYS 
62 Ceylon St., Boston 21, Mass. 
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Mallory NP Capacitors are non - 
polarized and designed for heavy- 

duty applications where extreme 

dependability is essential. Priced 

competitively at ordinary capac- 

itor levels, they are ideal for 

controls and other unusual cir- 

cuits. Write for your copy of the 
Mallory NP Capacitor data folder. 

Mallory Capacitors Deliver 
Extreme Dependability 

in Critical Applications ! 
Long trouble -free service has become so synonymous with 
Mallory Capacitors that customers have come to assign 
critical responsibilities to them without hesitation. 

For example ... a complex rpm control for diesel-electric 
locomotives. The failure of a single component would stall 
the train, blocking rail traffic for hours. For absolute safety 
and dependability, the manufacturer specified Mallory NP 
Capacitors in this control. 

The Mallory -originated NP Capacitor is widely used in such 
important applications. This complete confidence is the 
result of years of demonstration of Mallory superiority. Yet 
Mallory Capacitors cost you no more. 

That's results beyond specifications! 

And whether your problem is electronic or metallurgical, 
what Mallory has done for others can be done for you! 

MALLORY 
P. R. MALLORY & CO..Inc. 

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

SERVING INDUSTRY WITH 

Capacitors 
Controls 
Rectifiers 

Contacts 
Resistors 

Vibrators 
Special Power 

Switches Supplies 
Resistance Welding Materials 
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ELECTRONICS....DONALD G. FINK....Editor....SEPTEMBER, 1950 

MOBILIZATION . . . Military 
events are moving at such a pace 
that it is impossible to predict, as 
we write, what the electronics in- 
dustry will be faced with two 
weeks later when this issue 
reaches the subscribers. But the 
trend is unmistakable. There are 
going to be cutbacks of civilian 
production and a sharp stepup of 
military production, whatever the 
outcome of our Asiatic involve- 
ment. This should come as no sur- 
prise, and should be met with no 
reluctance whatever. The place of 
electronics in military operations 
today is near the top. So our 
responsibility to assume a major 
portion of the load is not only un- 
avoidable, it is an opportunity to 
participate in what may well be 
the biggest and most constructive 
project of our generation. 

While participating wholeheart- 
edly in whatever program is laid 
out for us, we can hope that the 
transition from civilian to military 
production will be carried out as 
skillfully as possible. Cutbacks 
should be geared closely to the 
actual ability of plants to absorb 
military work. Otherwise unem- 
ployment is inevitable, temporary 
to be sure, but an interruption of 
production nonetheless. Fortun- 
ately men of the caliber of Fred 
Lack have been planning for this 
eventuality for many months, as 

CROSS 

TALK 

civilian advisers to the Munitions 
Board. If their advice is taken, we 
have little to fear. 

FCC/IRAC ... The Condon Com- 
mittee (see p 66, this issue) has 
brought to the attention of Sen- 
ator Edwin C. Johnson, for whom 
they labored, the fact that the 
FCC and IRAC do not operate 
under a common policy, and has 
cast doubt that any allocation of 
the vhf and uhf bands can be in 
the best interest of the country 
unless such a common policy is 
adhered to. We hope this view pre- 
vails, among the members of the 
Communications Policy Board and 
elsewhere among the President's 
advisers. Now, of all times, we 
must be sure that these important 
frequencies are used, actually and 
fully, not squatted upon. 

CHICAGO ... The Chicago sec- 
tion of the IRE is currently ob- 
serving its 25th anniversary with 
a four -months program culminat- 
ing in the National Electronics 
Conference. Of the striking trends 
in the electronics business since 
1925, not the least is the steadily 
increasing concentration of elec- 
tronic manufacturing in the Chi- 
cago area. Four of the ten biggest 
producers of television sets, for 
example, are located in Chicago, 
three in the New York area, two 

in or near Philadelphia. It's re- 
freshing to note that the IRE, 
thought of as a stodgy outfit in 
some quarters, has had the get-up- 
and-go to tell the people of Chi- 
cago that their town is the center 
of the wonder industry. Other sec- 
tions could profit by the example. 

LAMPREYS ... Speaking of Chi- 
cago, the Cook Research Labora- 
tories there have just been 
awarded a contract by the Depart- 
ment of the Interior to develop 
electronic instruments to exter- 
minate sea lampreys. These eel - 
like fish attach themselves to other 
fish, sucking their blood, and have 
all but destroyed the lake -trout 
fishing industry in the Great 
Lakes. According to Fish and 
Wildlife Service scientists, the 
lamprey displays selective reac- 
tions to visual and audible stimuli 
which may be used to drive them 
into electrocution devices, while 
not affecting fish of other species. 
The contract calls for development 
of "radar -type instruments, sub- 
marine sound generators and other 
electronic devices". One idea is 
to tune the sonic generators to the 
heart beat of the lampreys; this 
appears to have a fatal effect if 
the intensity is high enough. The 
eel -killers hope to catch 'em going 
upstream and downstream. Quick, 
Cook, the (underwater) Flit! 
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The Case for 
VHF TELEVISION 

"ANNEX C" 

Hidden away in the Annexes of the report of the Senate Advisory Committee on 

Color Television, where it has attracted little public attention, is a cogent state- 

ment of the vhf -vs -uhf argument over new television channels. Annex C is an 

inquiry directed by the Committee to Senator Edwin C. Johnson, prior to the 

formation of President Truman's Communications Policy Board. Since this brief 

and forthright statement of the problem is a matter of deep concern to every 

television engineer, it is reprinted in full herewith-The Editors 

EARLY in the deliberations of 
the Senate Advisory Com- 

mittee on Color Television (the 
"Condon Committee"), the ques- 
tion of the proposed expansion of 
the television service on uhf chan- 
nels was brought up, as stated in 
the final report: 

"At its meeting of November 21, 
1949, the Committee discussed the 
question of the basic terms of 
reference of the report, particu- 
larly regarding the availability of 
additional channels not then con- 
templated by the FCC proposals. 
As a result of this discusion, an 
inquiry was prepared and for- 
warded to Senator Johnson as of 
February 2, 1950. A copy of this 
inquiry is appended as Annex C. 

"Shortly thereafter, the forma- 
tion of the President's Communica- 
tions Policy Board was announced. 
In view of the contemplated activity 
of this Board, Senator Johnson 
advised the Committee to proceed 
within the terms of reference pro- 
posed by the FCC, namely to 
consider channels in the vhf band 
from 54-88 and 174-216 mc, and 
channels in the uhf band from 475 
to 890 mc." 

Annex C 

The full text of 
to above, follows: 

The plans for 
television service, 

Annex C, referred 

expansion of the 
whether for addi- 

tional black -and -white stations or 
for a color service, must be evalu- 
ated in terms of the radio spectrum 
now reserved for television and 
other services. Television broad- 
cast stations are currently allocated 
in 12 channels in the vhf spectrum 
in the following bands: 54-72 mc, 
76-88 mc, 174-216 mc. 

In expanding the television serv- 
ice it would .appear to this Com- 
mittee that it would be highly 
advantageous to allocate additional 
vhf channels between 72 and 300 
mc. But the space in the vhf spec- 
trum is currently occupied by, or 
nominally allocated to, other serv- 
ices. These are : 

72-76 me-Government aeronautical 
navigation and non - 
government fixed 

88-108 me-F-M broadcasting 
108-144 mc-Aeronautical navigation 

and communication 
144-148 me-Amateur 
148-152 me-Aeronautical communica- 

tion 
152-156 me-Police 
156-162 mc-Nongovernment fixed and 

mobile 
162-174 me-Government fixed and 

mobile 
216-220 me-Government fixed and 

mobile 
220-225 mc-Amateur 
225-400 me-Government aeronautical 

communication and 
navigation. 

In view of this extensive occu- 
pancy of the vhf spectrum by non - 
television services, the FCC allo- 
cated a portion of the uhf spectrum, 

from 475 to 890 mc, for experi- 
mental television service, looking 
toward the development of improved 
television systems including high 
definition black -and -white and color 
systems. The FCC has recently 
issued a proposal to allocate a large 
segment of the uhf band to com- 
mercial black -and -white television 
broadcasting. The proposal, to be 
debated shortly in hearings before 
the Commission, is to allocate ap- 
proximately 42 channels, each 6 me 
wide, extending from 475 me to 727 
mc (or from 500 to 752 mc, if the 
band 475-500 me is allocated to 
common -carrier fixed -mobile com- 
munications) . 

The proposal to allocate uhf chan- 
nels is open to a number of serious 
objections which stem from differ- 
ences in the performance of trans- 
mitters and receivers and in the 
propagation of radio waves. The 
available power of transmitters and 
the sensitivity of receivers are 
lower, in any given state of the art, 
in the uhf band than in the vhf 
band. The performance of the uhf 
system is impaired further than 
the vhf system by natural impedi- 
ments to transmission over the 
earth's surface. These technical 
factors have important implica- 
tions, which may be summed up in 
the statement that uhf television 
stations cannot cover as large an 
area (by a factor of the order of 3 
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Condon Committee, in its report on the status of color tv, recommends new vhf chan- 
nels, states arguments against uhf, and calls for review at highest administrative level 

of allocations policies of FCC and IRAC 

times) as can vhf stations of the 
same effective radiated power. 

The effect on the extent of the 
service to the public is manifest. 
In the first place, areas which might 
be covered by vhf stations cannot 
be covered by the same number of 
uhf stations. A second effect of a 
uhf allocation which is against the 
public interest, is the tendency to 
foster monopoly. In areas of dense 
population, such as the eastern sea- 
board, a vhf station can reach an 
audience much larger than can an 
equivalent uhf station. Accordingly 
there is serious doubt that a uhf 
station could, under these circum- 
stances, compete with the vhf sta- 
tions in the same area. The limited 
number of stations on the existing 
12 vhf channels would then operate 
at a substantial competitive ad- 
vantage. 

These disadvantages of a uhf 
allocation may have to be faced, 
provided that no additional vhf 
channels can be found. But to the 
extent that space in the vhf spec- 
trum could be transferred to the 
television service from other serv- 
ices, the technical, social, and eco- 
nomic shortcomings of uhf tele- 
vision service could be obviated. 
All the future needs of television 
may not be satisfied by additions 
to the vhf allocation. But with 
even a small addition (e.g. 6 chan- 
nels) it is possible that an adequate 
public service can be achieved, both 
as to coverage and for fostering 
competition, without the necessity 
of the extensive uhf allocation pro- 
posed by the FCC. 

This committee is concerned pri- 
marily with the technical factors 
underlying a color television serv- 
ice, and is not in a position to 
recommend specific changes in the 
vhf allocation. Moreover, the com- 

mittee wishes to emphasize that 
the transfer of spectrum facilities 
from one service to another involves 
judgments which transcend tech- 
nical factors. Such judgments must 
be based on sound technical knowl- 
edge, but they involve also the far 
more difficult determination of the 
needs of the various services, their 
established positions and invest- 
ments, and the quantity and quality 
of the service they render to the 
public and the national security. No 
technical group can properly under- 
take judgments of the latter type. 
They must be made on a high ad- 
ministrative level, by a group of 
judicial merit, having knowledge of, 
and properly responsive to, the 
needs of all the radio services. 

It is the considered opinion of 
this committee that the distribution 
of the vhf and uhf regions of the 
spectrum to various services has 
not been carried out in the past on 
the basis just suggested. This 
failure has stemmed from the fact 
that no government agency has 
been given the authority or re- 
sponsibility to make a judicial 
review of the use of the entire 
portion of the spectrum involved. 
Two groups, operating with differ- 
ent procedures and policies, have 
been responsible for the main fea- 
tures of the allocation. These are 
the FCC, which allocates frequen- 
cies to nongovernment services and 
the IRAC (Interdepartmental Radio 
Advisory Committee) which allo- 
cates frequencies to government, 
including military services, and, in 
addition, allocates frequencies' for 
assignment by the FCC to non - 
government services. These groups 
have not operated, during peace- 
time, under a common policy and 
the IRAC has not reviewed, in the 
manner employed by the FCC for 

nongovernment requirements, the 
needs of all government and non - 
government services. Unless and 
until such a review is carried out, 
at an administrative level suffi- 
ciently high to command the respect 
and cooperation of the industries 
and government departments af- 
fected, serious doubt will remain 
that the allocations, as they now 
stand, are for the maximum benefit 
of the public and the national 
security. 

While this situation exists, this 
committee is faced with a difficult 
choice in its deliberations. It may 
assume on the one hand, that a 
review of the allocations to both 
government and nongovernment 
services should be made, and will 
in fact be made by an appropriate 
government agency existing or to 
be set up, before the proposed ex- 
pansion of television facilities 
takes place, and that such a review 
would probably result in the alloca- 
tion of additional vhf channels. 
Alternatively it may assume that 
the creation of an administrative 
body to review the allocations, its 
deliberations and the preparation 
of its findings, would take so much 
time that the expansion of tele- 
vision service should not be delayed 
so long. In the latter event, the 
committee has no alternative but to 
proceed within the terms of refer- 
ence now proposed by the FCC, 
even though these terms may be 
faulty. 

Since the members of the com- 
mittee believe this to be a matter 
of great importance, not only to the 
future of the television service, 
but of other radio services as well, 
they respectfully bring the matter 
to the attention of the Senate Inter- 
state Commerce Committee and re- 
quest guidance in the matter. 
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LONG -LIFE TUBES 
for INDUSTRY 

Commercial airlines have worked closely with manufacturers to produce types 

that fit the service. Experience over the past three years indicates that the extra 

cost is more than absorbed in reduced maintenance and fewer flight cancella- 

tions. Program points the way to improved tubes for other applications 

By ELWOOD K. MORSE 
Project Engineer 

Aeronautical Radio, Inc. 
Washington, D. C. 

ELECTRON TUBES have been used 
for many industrial purposes 

for years. Yet other industrial ap- 
plications for which they have long 
seemed ideal remain in the experi- 
mental stage. Why? 

Certainly the lag between experi- 
mental application and commercial 
acceptance is not because tubes can- 
not be developed to do the work. 
They can be given a very wide vari- 
ety of characteristics. So it must 
be that tubes are still considered 
unreliable. Yet radio stations oper- 
ate 24 hours a day and the vast tele- 
phone service of this country is 
using more and more tubes each 
year. 

Perhaps the answer lies in the 
fact that many tube manufacturers 
have been reluctant to invest in the 
development of tubes to meet the 
needs of industry while the lucra- 
tive large volume and less exacting 
business of supplying tubes for 
radio and television receivers exists. 
Perhaps industry itself does not 
really know what it needs. 

Aviation Shows the Way 

One branch of industry did know 
what it needed in electron tubes. 
That branch was commercial avia- 

tion. It presented its requirements 
to tube manufacturers. Other users 
of mobile communications equip- 
ment with like requirements and 
manufacturers of equipment were 
contacted and the whole problem 
was jointly discussed. The outcome 
was the selection of a minimum 
number of tube types deemed neces- 
sary to perform the required func- 
tions, and which tube manufactur- 
ers agreed could be improved. 

The selections were from the min- 
iature group of tubes. Improve- 
ment was to include design changes 
for improved performance and re- 
liability as well as physical rug- 
gedization. A list of ten types to be 
initially improved was made and 
this list is shown in the accompany- 
ing table. 

As part of the improvement pro- 
gram and to provide manufacturers 
with information regarding the 
performance of the types produced, 

PLEASURE Before BUSINESS? 

WHEN a tube fails in a home radio or 

television receiver the user is merely incon- 
venienced. When one foils in industry, 
machine down -time may completely disrupt 
production. 

YET small -tube design and production 
techniques are still aimed primarily ut en- 

tertainment applications, because of the 

volume which may be obtained in this field 

Aeronautical Radio Inc., repre- 
senting the airlines, agreed to re- 
turn to the manufacturers all tubes 
which became defective from any 
cause, accompanied with complete 
data stating nature of failure, hours 
of service, type of equipment in 
which the tube was used and func- 
tion for which it was used. The 
manufacturer agreed to analyze re- 
turned tubes and, on the basis of 
the reports and their analysis, 
modify design and construction to 
remedy any faults shown in service. 

Program Brings Results 

As a result of three years of oper- 
ation of this improved tube pro- 
gram, nine of the ten types initially 
chosen are now in production and 
use and the tenth (5727) is under 
consideration. Sufficient informa- 
tion is on hand to evaluate the 
progress of the first tube to be im- 
proved. The 6AK5 is used in larger 
quantities by the airlines than any 
other miniature type. Data from 
one airline showed failure of one 
equipment every 50 hours, on the 
average, due to failure of this tube 
type. After almost three years of 
production, improvement and opera- 
tion of the substituted 5654 it is 
evident that considerable progress 
has been made toward obtaining a 
reliable tube. Compilation of data 
received from the airlines as well as 
from the manufacturer indicates 
that the 5654 is 100 percent better 
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LCNG-LIFE 6.3 -VOLT AIRCRAFT MINIATURES 

5654 (6AK5) pentode 
5670 (2C51) twin triode 
5726 (6AL5) double diode 
5725 (6AS6) pentode 

5749 (6BA6) pentode 
5686 pentode 
5751 (12AX7) high -mu twin -triode.... 
5727 (2D21) 
5750 (6BE6) pentagrid converter 
5814 (12AÚ7) medium -mu twin -triode 

than the 6AK5. This improvement 
is based on a comparison of life. 

Since engineering time is re- 
quired to produce an improved tube, 
it was at first suggested by manu- 
facturers that selection of existing 
tubes be tried to reduce failures in 
the field until an improved type 
could be produced. The airlines pur- 
chased 2,000 type 6AK5's. After 
tests, which included filament on -off 
cycling, vibration, shock and glass 
strain, less than 60 remained. These 
were assumed to be reliable tubes, 
tubes which would give long service 
without failure. Service records 
later showed them to be no better 
than those picked at random from 
stock. This proved the ARINO con- 
tention that you can't test quality 
into tubes-it must be built in. 

Ideally, industrial tubes should 
operate a predetermined number of 
hours before failure, thus permit- 
ting a before -failure replacement 
schedule to be established. The 
actual number of hours a tube will 
last is not nearly so important as 
knowing how long it can be de- 
pended upon. Of course, reasonably 
long life is desirable to hold down 
replacement costs; 10,000 or 20,000 
or 50,000 hours are desirable goals. 
Such tubes would cost more initially 
but savings in service cost and, for 
the air carriers, elimination of 
flight delays would pay for any 
reasonable increase many times 
over. Increased demand for such 

R -F and wide -band l -F 

R -F and A -F.. 
Detector 
R -F and wide -band l -F (similar to 6AK5 with suppressor pin available 

for use in circuit designed to minimize receiver desensitization from 
noise pulses) 

Medium -frequency and low -frequency R -F and narrow -band l -F.. . . 

A -F, R -F oscillator and R -F amplifier. 
A -F and noise suppression 
Thyratron 
L -F and M -F converter -timing circuits. 
A -F amplifier 

tubes would also lower their cost in 
time., 

Present Practices 
There is a practical limit to the 

improvement of industrial electron 
tubes but most of the types of tubes 
now produced for radio and tele- 
vision receivers fall far short of 
this limit because the competitive 
market does not permit wholesale 
adoption of more exacting and 
costly manufacturing practices. 

Differences in the design of the 
5654 as contrasted with the 6AK5 
include ruggedization developed 
under the Navy W program and an 
improved filament that withstands 
the many off -on cycles encountered 
in aircraft service. The tolerances 
to which critical dimensions are 
held are smaller than in regular 
tube production and a 100 percent 
check of all parts is made before 
assembly. As part of the manufac- 
turing process all tubes are given 
a 50 -hour burn -in run under rated 
conditions. This process tends to 
stabilize emission and eliminate 
early failures. 

Production -line workers making 
long -life tubes are compensated on 
a daily wage scale and are not de- 
pendent upon the quantity of pro- 
duction for their earnings. They 
are encouraged to discard any part 
or assembly which does not measure 
up to the highest quality of work- 
manship. A small group of tubes of 

Healer 
175 ma 

350 ma 

300 ma 

175 ma 

300 ma 

350 ma 

350 ma 

600 ma 

300 ma 

350 ma 

each week's production, selected to 
include each day's production, is 
given a 500 -hour life test. The pro- 
duction represented by these tubes 
is held from shipment until the test 
is satisfactorily completed. 

The improvement resulting from 
electrical and mechanical changes in 
design and the employment of rigid 
quality control is reflected in the 5 
to 1 ratio of rejects during the final 
tests in the production of the regu- 
lar tubes and the improved tube. 

Tubes of the Future 

The aircraft industry has shown 
the way toward tube improvement. 
Other branches of industry can look 
forward to increased reliability in 
electronic equipment and the uti- 
lization of more electronic devices, 
with their many advantages, if 
more tubes are designed and manu- 
factured to meet the conditions 
under which they must operate. 

Of course, both the user and the 
manufacturer of electron tubes 
must understand the problem and 
make an honest effort to solve it. If 
this is done, time need not be lost by 
the stoppage of an assembly line 
because a tube failed in the elec- 
tronic control of a welder or other 
equipment. 

Electron tubes and electronic de- 
vices will then achieve the same 
order of reliability as other man- 
made equipment upon which our 
lives depend every day. 

ELECTRONICS-September, 1950 69 

www.americanradiohistory.com



Frequency -Interlace 

Red, blue and green picture signals are transmitted simultaneously, with good fidelity, 

over the standard 6 -mc channel. System is completely compatible and requires addition 

of only six tubes to convert conventional monochrome circuits for tricolor tube 

ANY SYSTEM for the transmission 
and reception of images in 

natural color by television in the 
same frequency bandwidth as is 
employed in a monochrome system 
must in some way attempt to trans- 
mit up to three times as much in- 
formation as is contained in the 
monochrome channel. This premise 
is based upon the assumptions that 
at least three primary colors are 
employed in the color composition 
and that substantially the same 
overall picture definition or detail 
is to be portrayed at the receiver. 

Multiplex Systems 
Since there are in effect three 

messages to be transmitted, some 
method of multiplexing must be de- 
vised. There are in general two 
means available for multiplexing, 
namely time -division multiplex and 
frequency -division multiplex. 

In a time -division multiplex sys- 
tem only one message is dealt with 
at any given instant. The rapidity 
with which messages (or colors) 
are switched in rotation may vary 
over very wide limits. The longest 
interval of time devoted to one 

color may be as long as one com- 
plete field of scanning. An inter- 
mediate interval corresponding to 
the length of time required to trans- 
mit one scanning line may be the 
next logical switching interval. 
Finally, a very rapid switching may 
be used wherein only a small por- 
tion of a line (such as a dot) forms 
the switching interval. 

Any one of these three choices 
may form the basis of a system of 
color television. Each of these sys- 
tems has its own attendant prob- 
lems. In general, however, it may 
be stated that all time -division 
multiplex systems require a total 
elapsed time varying from two to 
three times that required to trans- 
mit a monochrome picture of equal 
definition. A longer elapsed time, 
however, means that the flicker 
problem may become a serious 
limiting factor. 

Viewed from the economic stand- 
point, time -division multiplex is 
not too attractive. The receiver 
must be equipped with suitable gat- 
ing apparatus to switch the incom- 
ing information into the correct re- 
producing channels. Means must 

also be provided for identifying 
which of the three colors is being 
transmitted at any given instant so 
that at the same instant the correct 
color is reproduced. These two 
functions add to the complexity of 
the receiver and tend to make the 
receiver less attractive as an article 
of merchandise because of increased 
price, less reliability, and greater 
difficulty of adjustment. 

An examination of the possibil- 
ities of frequency -division multi- 
plex therefore seems to be in order. 
If the bandwidth available for the 
television signals were arbitrarily 
divided into three equal segments, 
one for each message (or color), 
the rate of transmission of the en- 
tire information would have to be 
slowed down to one third that used 
in monochrome. This could be done, 
of course, but the flicker problem 
would enter and would be a serious 
limiting factor to commercial ac- 
ceptance. A way should therefore 
be sought to transmit the three 
messages simultaneously in the 
same frequency spectrum. This 
method forms the basis of the sys- 
tem to be described and which has 

DARK HORSE 

A few weeks ago the simultaneous system of color television was considered as dead as the dodo, 

because it could not fit into the 6 -mc channel on a compatible basis. Or so people thought. 
Within weeks of the end of the FCC color hearing, a wholly new approach to simultaneous trans- 

mission was conceived by Bob Dome. Presented herewith, in essentially complete form, is the text 
of the report on the new system forwarded to the FCC on July 24th. 

The Editors 
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Color Television 

By R. B. DOME 
Receiver Division, General Electric Company 

Electronics Park, Syracuse, New York 

been given the name "Frequency 
Interlace Color Television System." 

Frequency Interlace 
As the name frequency interlace 

implies, the frequencies employed 
by the three messages are sand- 
wiched so as to be noninterfering. 
This can be done in scanned infor- 
mation systems such as in television 
because the video frequencies as- 
sociated with a television signal are 
bunched around harmonics of the 
line frequency and a large part of 
the available spectrum is unused. It 
has been estimated that about 46 
percent of the space between har- 
monics is not occupied.' 

Suppose the video -frequency 
bandwidth available is 4 megacy- 
cles. Furthermore, let it be assumed 
that scanning frequencies com- 
patible with monochrome television 
are to be used, namely, a vertical 
or field frequency of 60 per second, 
and a line rate of 15,750 per second. 
This results in the standard 525 - 
line system employing two -fold in- 
terlace. Suppose that the three pri- 
mary colors to be used in the 
system are green, red and blue. 

At the camera the composite 
television picture being televised is 
split by electro -optical means into 
three separate groups of signals as- 
sociated with the three primary 
colors. Each channel may contain 
frequencies extending up to 4 mc. 
The signals associated with the 
color green may be regarded as the 
basic signals and may be used to 
modulate the picture carrier in the 
same manner as in a monochrome 
transmitter. Since the line fre- 

quency is 15,750 cps, it will be found 
that the sideband energy is chiefly 
bunched at frequencies spaced from 
the carrier by 15,750 cps, 31,500 
cps, 47,250 cps, and so on out to 
4 mc. It is planned to use the spaces 
between these harmonics to trans- 
mit the information associated with 
the two remaining colors. 

Green and Red Interlace 
The video frequencies associated 

with a second color, for example 
red, may be utilized as modulating 
frequencies for a video -frequency 
subcarrier. This subcarrier fre- 
quency is carefully selected to lie 
exactly midway between two har- 
monics of the line frequency, or in 
other words, at an odd multiple of 
half the line frequency. Half of 
15,750 cps, is 7,875 cps; so that a 
frequency of 3,583,125 cps, which 
is the 455th multiple of 7,875 cps, 
may be selected. This subcarrier is 
modulated with video signals of the 
red channel, and the modulated 
wave is superimposed on the green 
channel signals. It is evident, then, 
that the red video signals will lie 
halfway between green -signal line - 
frequency harmonics in unused 
parts of the spectrum. 

The entire red spectrum does not 
have to be used. A number of in- 
vestigators have found that accept- 
able color reproduction may be ob- 
tained by identifying only the lower 
video frequencies with their respec- 
tive colors. The higher video fre- 
quencies may be transmitted either 
by green alone or by the principle 
of mixed highs. Good reproduction 
will be obtained if red is trans - 
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mated as red out to only 1 mc. Fur- 
thermore, use may be made of ves- 
tigial side -band transmission of the 
red signal, so that the lower side - 
band is the dominant one. The spec- 
trum of the combined green and 
red signals may therefore be as 
shown in Fig. lA. This signal may 
be received by a conventional mono- 
chrome receiver insofar as the r -f, 
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FIG. 4-Schematic of color receiver for frequency -interlace color television 

i -f, and second detector are con- 
cerned. The video -frequency spec- 
trum out of the second detector 
would then be as shown in Fig. 1B. 

A more detailed view of the fre- 
quency spectrum in the vicinity of 
the red subcarrier is shown in Fig. 
1C. 

Separating Green and Red 

The way in which the signals as- 
sociated with the two colors are 
interleaved is now clearly revealed. 
It is necessary now to provide some 
means at the receiver for separat- 
ing the signals for portrayal on 
the picture tube of the correct color. 
One way of accomplishing this 
would be to employ an elaborate 
wave filter having multiple pass 
bands for the desired frequencies 
and multiple elimination bands to 
exclude the undesired frequencies. 
Such a filter would probably be too 
expensive for home receivers be- 
cause of the large number of sec- 
tions indicated. 

Fortunately a cheap natural filter 
is available in the form of the hu- 
man eye. The satisfactory opera- 
tion of the system depends to a 
considerable extent on the physiol- 
ogical phenomenon known as the 
persistence of vision. Any one line 
of the green television picture will 
be modulated in intensity at the 
rate of the red subcarrier. But two 
fields later in time, in 1/30 of a 
second, the modulation effect will 
be 180 degrees out of phase with 

the modulation of the first field. 
Thus a lighter dót on field 1 will 
appear as a darker dot on field 3 
and vice versa. In the eye the mean 
illumination tends to average out 
to a medium background. 

This principle is illustrated in 
Fig. 2 in which are depicted light 
intensities along a single green line 
in field 1 and in field 3. The sine 
wave is the red subcarrier and is 
shown here to be amplitude modu- 
lated by low -frequency red picture 
signals. If the eye were a perfect 
long-time integrator the visual sen- 
sation would be represented by the 
line marked mean intensity which 
corresponds in this case to the de- 
sired green signal. 

The repetition rates involved here 
are not fast enough to give perfect 
integration, but the practical result 
is believed to be sufficiently close to 
the ideal to be commercially ac- 
ceptable. 

The superposition of fields yields 
twice the number of dots per line 
as one field alone gives so that a 
very fine dot structure results. Its 
fineness is comparable to horizontal 
scanning line structure and disap- 
pears at substantially the same dis- 
tance away from the picture tube 
that normal line structure disap- 
pears. Thus although both the red 
and green signals appear on the 
green gun, the red is effectively fil- 
tered out by the eye and only the 
green remains. 

The information contained in the 

red camera signal above 1 mc and 
up to 4 mc may be superimposed on 
the green signal to yield a mixed - 
high signal above 1 mc. 

Addition of Blue Signals 

The video frequencies associated 
with the third color, blue, may be 
transmitted as modulation on a 
second subcarrier. As in the case of 
the red signals, only the lower blue 
frequencies need be transmitted, so 
that a comparatively narrow chan- 
nel is required. A blue video band 
up to 0.2 mc may be sufficient. 
Figure 3 shows several possible lo- 
cations for the blue subcarrier. It 
is not known at this writing which 
one of these various methods is 
likely to provide the best all around 
performance. Consider for example 
the third alternative in which the 
red subcarrier is shown moved 
down to about 3.2 mc, or to 3.189375 
mc, the 405th multiple of 7,875 cps. 
The blue carrier may be located just 
under 4 mc at 3.898125 mc, the 
495th multiple of 7,875 cps. (The 
3.189375 -mc signal may be derived 
from the 3.898125 -mc signal by di- 
viding the latter by 11 and then 
multiplying the quotient by 9.) 

Again, as was the case with red 
and green, the blue signal appear- 
ing on the green gun is effectively 
filtered out by the eye, as are the 
green signals appearing on the red 
and blue guns. The blue and red 
signals, since they do not overlap 
in frequency, do not exhibit this 
effect. 

Video Components 
As stated before, the high video 

frequencies may be represented by 
the green channel alone. In order 
to avoid a greenish tinge to high 
frequencies, the green highs may 
be taken off the green video chan- 
nel by the shunt connection of a 
suitable high-pass filter and added 
to the blue and red guns (as well as 
direct connection to the green gun) 
of the reproducing means to pro- 
duce black -and -white fine detail. 
Alternatively, blue and red highs 
may be added to the green channel 
at the transmitter and taken off 
from the green video channel in the 
receiver to feed the blue and red 
guns as well as the green gun. The 
cutoff frequency of the high-pass 
filter would be selected at approxi- 
mately the cutoff frequency of the 
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red channel low-pass filter, or in 
the example given, at about 1 mc. 

Simplified Receiver 

A schematic of the color section 
of a simple receiver for the recep- 
tion of a television transmission, 
such as indicated in Fig. 3C, is 
shown in Fig. 4. The i -f is kept 
wide band at the plate of the last 
i -f amplifier so that the blue chan- 
nel will not be adversely attenuated 
before it is detected in the blue 
second detector. Following this de- 
tector is an amplifier and tuned cir- 
cuits centered around the blue sub - 
carrier to remove effects of the 
sound carrier and the red subcar- 
rier. The blue third detector yields 
the blue low -frequency video sig- 
nals which are amplified and fed to 
the blue gun grid. 

Appropriate sound traps (and if 
desired blue subcarrier traps) are 
employed before the green and 
mixed -highs second detector. The 
output of this detector is amplified 
and fed to the green gun. Two shunt 
circuits leading from the plate of 
the green -channel amplifier feed re- 
spectively the red detector through 
a 3.2 -mc band-pass circuit and the 
mixed -high filter for addition of 
mixed highs into the red and blue 
guns. The 3.2 -mc filter feeds a red - 
signal detector and the output of 
the detector feeds a red amplifier 
connected to the red gun. 

The receiver as shown here em- 
ploys 6 sets of tube elements over 
and above those a receiver would 
employ if designed to receive black - 
and -white pictures. By using avail- 
able combination type tubes, the 
actual number of envelopes may be 
reduced to three. The polarity of 
the detectors may be reversed from 
those shown to produce the right 
phase of light intensity, that is, a 
positive picture. Alternatively, the 
picture tube gun connections may 
be reversed to achieve the same 
result. 

A mathematical analysis of the 
action of the green second detector 
shows that some of the red low - 
video -frequency modulation will ap- 
pear as a low frequency spurious 
signal in the green detector output 
because the system is single side - 
band. The presence of this signal 
in the green channel may cause an 
undesirable crosstalk effect making 

itself evident in a change in hue 
but not in geometrical design. This 
color -shift crosstalk effect may be 
reduced to a small amount by feed- 
ing some low -frequency red signals 
into the green gun in phase rever- 
sal to the crosstalk. Again depend- 
ing upon the modulation polarity 
of the red signals, the anticross- 
talk connection may be made either 
to the cathode or to the grid of the 
green gun as required. It is shown 
here connected to the grid of the 
green gun. 

Receiver Refinements 
The simple receiver shown in 

Fig. 4, while it contains sufficient 
circuit elements to receive color 
pictures, has for simplification two 
features omitted which may be de- 
sirable in a commercial product. 
These are d -c restorers and age's. 
The green age and the green re- 
storer are the same as for black - 
and -white receivers and need not be 
discussed in detail. The red and 
blue d -c restorers are likewise con- 
ventional. 

Automatic gain control for the 
red and blue channels will probably 
be needed in a practical receiver to 
take care of receiver i -f response 

variations due to tuning and effects 
of age on the i -f response shape. 

Many methods of transmitting 
reference signals for use by the age 
systems will suggest themselves, 
but one of the simplest is that 
adopted by communication services 
which employ suppressed -carrier 
channels. This method is to trans- 
mit a pilot signal of fixed amplitude 
which may be continuous except for 
blanking intervals, but which lies 
outside the normal communication 
channel frequencywise. 

Thus in the red channel, a con- 
tinuous unmodulated wave at a fre- 
quency of 1.1 me from the red car- 
rier might be used as a pilot fre- 
quency. Another pilot frequency 
220 kc from the blue channel car- 
rier could be used for blue age. In 
a practical receiver however, it is 
quite likely that the red and blue 
signals would maintain their rela- 
tive magnitudes fairly well but 
that the green might change with 
respect to them depending upon the 
position of the green carrier along 
the slope of the i -f response char- 
acteristic. Therefore a single age 
for the red and blue channels may 
prove to be adequate, and in which 
case a pilot frequency may be radi - 
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ated in the vicinity of 3.65 mc in 
the guard band between the blue 
and red channels shown in Fig. 3C. 

The exact frequency for the pilot 
may be 3.646125 mc, the 463rd har- 
monic of 7,875 cps. This frequency 
may be generated by subtracting 
the eighth harmonic of 31,500 cps 
from 3.898125 mc. This pilot would 
then lie 252 kc below the blue car- 
rier or 456.75 kc above the red car- 
rier in a position so that the pilot 
carrier can be eliminated from the 
blue and red low -frequency signals 
by the use of suitable traps, and so 
that its effect on the green picture 
will be cancelled by the eye. 

The pilot agc signal may be am- 
plified and rectified to obtain an 
age-d-c control voltage which may 
be applied to the 3.9 -mc blue -signal 
amplifier as control -grid bias. The 
d -c may also be applied to an ampli- 
fier which may be inserted in the 
system shown in Fig. 4 just prior 
to the red detector. A d -c delay 
voltage may be employed on the age 
rectifier to make the output become 
quite uniform regardless of vari- 
ations in input over a suitably wide 
range in magnitudes. Since the re- 
ceiver as a whole has its gain con- 
trolled by the green channel, it is 
not likely that very extreme ranges 
in input variations to the red and 

blue channels would occur. 
The d -c delay voltage may be 

made adjustable if desired so that 
the service man at the time the re- 
ceiver is installed may adjust this 
control (as well as the individual 
red and blue gain controls) for best 
color balance. 

Time -delay networks may be re- 
quired in the green and red chan- 
nels to give a resultant overall uni- 
form time -delay equal to the time - 
delay of the blue low -frequency 
channel because the blue channel is 

the narrowest and therefore will 
probably have the greatest inherent 
time -delay. 

A block diagram of the color por- 
tion of a receiver incorporating 
some of the finer points mentioned 
in the above discussion is shown 
in Fig. 5. This receiver employs the 
following tube functions above what 
is required for a black -and -white 
television receiver: (1) 2.2 to 3.5 - 

mc red i -f amplifier, (2) red diode 
detector, (3) 0 to 1 -mc red video 
amplifier, (4) red restorer diode, 
(5) blue second detector diode, (6) 
3.6 to 4.0 -mc blue i -f amplifier, (7) 
blue third detector diode, (8) 0 to 
0.2 -mc blue video amplifier, (9) 
blue restorer diode, (10) 3.64 -mc 
age carrier amplifier, and (11) age 
rectifier diode. 
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These 11 tube functions can be 

obtained by employing fewer than 
11 separate tubes when use is made 

of suitable double -purpose tubes. 
The following combination is a sug- 
gestion: (1) 2.2 to 3.5 -mc red i -f 
amplifier and red diode detector, 
6SF7, (2) 3.6 to 4.0 -mc blue i -f 
amplifier and blue third detector 
diode, 6SF7, (3) red restorer diode 

and blue restorer diode, 6AL5, (4) 

3.64 -mc amplifier and 3.64 -mc de- 

tector diode, 6SF7, (5) blue video 

amplifier and red video amplifier, 
6SN7GT, and (6) blue second de- 

tector, 6AL5. 
Thus approximately 5 or 6 tubes 

are needed in addition to the tubes 
employed in a black -and -white re- 

ceiver. 

Picture -Tube Types 

The picture tubes which may be 

employed as an electro -optical trans- 
ducer in the receiver may be any of 
the forms described in the litera- 
ture including (1) Three separate 
tubes, one for green, one for red, 
one for blue, (2) A three -gun single 
tube as demonstrated by RCA, (3) 
A single -gun single tube as demon- 
strated by RCA. 

The first two forms of the trans- 
ducer require no additional appara- 
tus, but the third form would re- 
quire a circular sweep generator 
and an auto -sampler, the total num- 
ber of added tubes possibly being 
as high as six. For this reason, and 
for reasons of avoiding the prob- 
lems attendant to optical registra- 
tion, the three -gun single tube 
would appear to be the preferred 
form for the transducer. 

Transmitter 
The transmitter for the fre- 

quency -interlace color system would 
be a standard transmitter with 
some modifications. A block dia- 
gram is shown in Fig. 6. 

An adder having 6 input ter- 
minals is shown in this diagram 
into which may be fed: (1) green 
video signals, (2) red lows on a sub - 
carrier, (3) red highs direct, (4) 
blue lows on a second subcarrier, 
(5) blue highs direct, and (6) agc 
pilot signal. The adder output fre- 
quency spectrum would then look 

like that shown in Fig. 7. 

Time -delay networks may also be 
required in the transmitter and if 
so would probably go into the green 
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and red channels since once again 
the blue channel will be retarded 
the longest inherently because of 
the relatively narrow bandwidth de- 
voted to blue low -frequency compo- 
nents. Time -delay networks may 
also be required in the red high and 
blue high circuits as indicated in 
Fig. 6. 

Relaying and Propagation 

The video signal is capable of 
being transmitted over cable and 
radio relay networks without loss 
of fidelity providing the character- 
istics of the network are such as to 
provide good transmission up to 4 
megacycles. If the cable or radio 
link has a band pass of only 2.8 mc, 
the picture is still usable as a black - 
and -white picture but not as a color 
picture because the blue and red 
information would be missing or 
incomplete. 

Anomalous transmission vagaries 
at uhf are rare and hence it is not 
anticipated that any difficulties will 
be encountered which would tem- 
porarily blot out a portion of the 
radiated band thereby removing a 
blue or a red carrier and their side - 
bands. Instead, it is to be expected 
that a continuous flow of all of the 
information would be received. 

Compatibility 
The color system is compatible 

in that present black -and -white re- 
ceivers regardless of video band- 
width may be used to receive color 
transmissions in black -and -white. 
The green picture would constitute 
the signal employed in reception. 
Crosstalk would cause no trouble 
because it is geometrically in the 
same position on the screen as the 
green signal itself. If the polarity 
of modulation is chosen carefully, 
the black -and -white tube may actu- 
ally be aided by the crosstalk to 
give lights and shadows even when 
the green component is weak. 

When the color receiver is tuned 
to a black -and -white transmission, 
all of the guns may be fed from the 
main signal. The operator of the 
receiver may do this manually in 
low-priced receivers. Switching 
would be indicated because the red 
and blue channels would be dead 
and the picture would be green. On 
the other hand, if the receiver were 
switched for standard black -and - 

white reception, and a color signal 
were tuned in, the operator would 
have no positive signal that the 
transmission was in color and would 
have to try the color switch to see 
if it were in color. On a more ex- 
pensive receiver, the switching 
could be accomplished automat- 
ically. For example if the pilot sig- 
nal at 3.64 mc is employed its pres- 
ence in color transmissions could 
be used to operate a relay to do the 
color switching. An absence of sig- 
nal at 3.64 mc would fail to close 
the relay so that the receiver would 
automatically be set up for black - 
and -white reproduction. 

Tests 
As yet the system has not been 

completely set up and color pictures 
as such transmitted and received. 
This is due to the relatively short 
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time available. Preliminary labora- 
tory tests have been made however 
to verify some of the basic prin- 
ciples. 

For example, a continuous -wave 
oscillation frequency representative 
of a red carrier has been super- 
imposed on a black -and -white pic- 
ture and it has been determined 
that the best frequencies for it are 
any of those lying between line -fre- 
quency harmonics. When the injec- 
ted frequency coincides with a line - 
frequency harmonic, vertical black 
and white bars are visually evident. 
When the frequency of the injected 
wave is shifted to lie midway be- 
tween harmonics of the line fre- 
quency two effects are noticed : A 
dot pattern replaces the vertical 
line pattern, and the intensity of 
the variations in light are reduced. 
These points substantiate the 
theory. 

Secondly, low -frequency ampli- 
tude modulation has been applied 
to the injected carrier and low -fre- 
quency crosstalk observed; but the 

low frequencies at the output of a 
detector, tuned to the injected fre- 
quency, when inserted into the 
video channel in the proper correc- 
tive phase substantially removed all 
traces of low -frequency crosstalk. 
This experiment therefore verified 
the anticrosstalk possibilities re- 
ferred to in the description. 

When the injected carrier fre- 
quency is above 3 mc the fine dot 
pattern has about the same quality 
as normal line structure and dis- 
appears from view at about the 
same viewing distance from the pic- 
ture tube. No observable twinkle, 
flicker, or crawling could be ob- 
tained in any of the tests, indicat- 
ing freedom from these particular 
types of disturbances. 

Advantages and Disadvantages 

The proposed frequency -interlace 
color television system appears to 
offer the following advantages over 
other known systems: (1) All pre- 
cision equipment is localized at the 
transmitter, so that the receiver 
can be relatively low in cost, reli- 
able in operation, easy to adjust 
and maintain, and simple in con- 
struction. It is estimated that only 
6 more tubes are required than in 
a monochrome receiver. (2) The re- 
ceiver should be free from color 
shifts due to noise interference. 
(3) The system is inherently com- 
patible with present monochrome 
standards. (4) The receiver should 
exhibit a complete absence of 
twinkle, crawl, or flicker and of 
field -sequential color fringing. 

The anticipated disadvantages of 
the proposed system are : (1) The 
requirement of either (a) more ac- 
curate receiver alignment and tun- 
ing, or (b) an effective automatic 
gain control on each color. (2) Pos- 
sible color fringing due to differ- 
ential time -delay in propagation be- 
tween color carrier frequencies. 
(This is not expected, but tests ulti- 
mately should be made to check it.) 
(3) Full 4 -mc bandwidth is re- 
quired in relaying. (4) Possible 
second -order color fringing due to 
incomplete physiological filtering 
in rapidly moving objects. 
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INTEGRATION 
Device developed for repetition rates between 60 and 800 cycles, covering wide range of 

pulse durations, shows minimum improvement of 5 db in noise for 5 -microsecond pulses 

at 200 cycles. Pulses from radar receiver are gated at twice repetition rate and converted 

to zero frequency. A d -c integrator drives conventional or special indicators 

getTHE SIGNAL returned from a tar- 
to the receiver of a radar 

system consists of a train of pulses 
having a definite repetition fre- 
quency. In addition to these pulses, 
extraneous noise is introduced dur- 
ing transmission of the signals and 
in the receiver itself. If an attempt 
is made to observe a target at a 
great distance, the noise may well 
be sufficient to prevent observation 
of the returned signals. It is pos- 
sible to minimize the effect of noise 
and to increase the useful range of 
the radar through the use of an 
integrating device located in the 
receiver." 2. 9 

One type of integrating device 
consists of a filter having a narrow 

pass band centered about the repe- 
tition frequency of the signal pul- 
ses. Such a filter eliminates energy 
from those components of the noise 
having frequencies located outside 
the pass band of the filter. The filter 
accepts energy from the funda- 
mental component of the pulses. If 
the filter has a very narrow pass 
band, an appreciable time, called 
the integration time, is required 
for it to attain its final response 
following the application of a train 
of signal pulses. In other words, 
energy from successive pulses is 
integrated to give a large response. 
On the other hand, the noise energy 
being of a random character tends 
to build up at a slower rate than 
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the signal. The process is one in 

which the ability to improve the 
separation of signal from noise is 

obtained at the expense of a longer 
time of observation. The process is 
relatively inefficient, since the only 
energy utilized is from that compo- 
nent of the signal having the funda- 
mental repetition frequency. 

The duration of a signal pulse is 
but a fraction of the period be- 
tween successive pulses, so that a 

signal is present only a small por- 
tion of the time. Noise is present at 
all times. Considerable noise energy 
can be eliminated from the system 
if the receiver is turned on by a 

suitable gating circuit only at the 
time when a signal is expected. 
During the remainder of the time 
the receiver is turned off. In order 
to allow a search for a signal at any 
location on the time scale, corres- 
ponding to targets at various dis- 
tances, the position of such a gate 
must be continuously adjustable in 
time. 

Gating Disturbances 

Disturbances are always intro- 
duced in circuits by such a gating 
action. If the gate operates at the 
repetition frequency of the signal 
pulses, the disturbances produced 
by the gate will be integrated by 
the narrow -band filter, and a spuri- 
ous response will be indicated. In 
order to prevent such a spurious 
response, the gate must operate at 
an integral multiple of the repeti- 
tion frequency, preferably at twice 
this frequency.' In this way, the 
gate will allow the receiver to be on 
at the time the signal is expected, 
but will introduce no component of 
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NOISE REDUCER 
for RADAR 

By W. J. CUNNINGHAM, J. C. MAY 
Yale University 

New Haven, Conn. 

its own at the repetition frequency. 
An integrating device has been 

designed and constructed employ- 
ing this principle of a narrow -band 
filter. The specifications for the de- 
sign were such that the integrator 
could be used with many existing 
radar systems. In particular, the 
repetition frequency of the signal 
pulses was to be continuously ad- 
justable between 60 and 800 cycles 
per second. The bandwidth of the 
integrating filter and the duration 
of the gate were to be continuously 
adjustable within relatively wide 
limits. The position of the gate in 
time was to be adjustable over a 
complete period of the signal pulses. 

It is obviously desirable to keep 
the number of controls on the de- 
vice to a minimum, and to allow a 
change of the repetition frequency 
with the least number of readjust- 
ments. In order to achieve this end, 
the circuits of the integrator are 
designed to operate with pulse -type 
timing signals that require no tun- 
ing of the various portions of the 
circuit. A block diagram of the com- 
plete system is shown in Fig. 1. 
The components in the upper part 
of the figure are those that produce 
the narrow -band filter forming the 
actual integrator. The components 
in the lower part of the figure gen- 
erate the necessary timing voltages. 
The complexity of the device is 
brought about mainly by the neces- 
sity for operation over a wide range 
of repetition frequencies. 

Block Diagram 
The components in the actual 

integrator will be considered first. 
A video signal, consisting of signal 
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FIG. 2-Improvement in performance o 
a radar system using the integrator in 

laboratory tests 

pulses with accompanying noise, is 
supplied from the radar receiver to 
a gated amplifier. The signal pulses 
have a repetition frequency f. These 
pulses are those which were sent out 
originally by the radar transmitter 
and which have been reflected from 
some target. The radar transmitter 
is synchronized with the inte- 
grating device by suitable voltages 
supplied from the integrator. The 
gated amplifier is turned on and 
off by a gating voltage obtained 
from the timing signal generator. 
The gating voltage is a train of 
pulses of repetition frequency 2f, 
twice that of the signal pulses. The 
duration of the gating pulses and 
their position in time are both ad- 
justable. The gated amplifier con- 
tains a balancing circuit' to mini- 
mize disturbances from the gating 
action. 

An adjustable band-pass ampli- 
fier tuned to the repetition fre- 
quency f follows the gated ampli- 
fier. Its tuning is achieved by 
means of a resistance -capacitance 
circuit with feedback' The effec- 
tive Q of the amplifier is about 10, 
so that it provides only a small 
amount of selectivity. The main 

purpose of the tuned amplifier is to 
smooth large fluctuations in the 
signal, and to provide at its output 
terminals a voltage that is approxi- 
mately sinusoidal at the repetition 
frequency. 

The filter that provides most of 
the integrating action must have a 
very narrow pass band, only a frac- 
tion of a cycle per second wide. 
If the integrating time is to be 
controlled, the bandwidth of this 
filter must be adjustable. It is diffi- 
cult to build such a filter with both 
its midfrequency and its bandwidth 
continuously adjustable. For this 
reason, the integrating device was 
designed with a frequency con- 
verter that shifts the energy of the 
signal from the repetition fre- 
quency down to zero frequency. In- 
tegration is then accomplished by 
means of a simple resistance -ca- 
pacitance circuit used as a d -c inte- 
grator. The frequency converter is 
a ring modulator' using four crys- 
tal diodes. A square -wave switch- 
ing voltage of the repetition fre- 
quency f is supplied to the diodes, 
along with the sinusoidal signal 
from the tuned amplifier. The 
phase relations of the square wave 
and the sinusoidal signal must be 
correct in order to give maximum 
d -c voltage of a given polarity at 
the output terminals of the con- 
verter. 

Integration is accomplished in a 
resistance -capacitance circuit. The 
capacitor is made adjustable so that 
the integration time (the reciprocal 
of the bandwidth) can be varied. 
The d -c voltage controls a current 
amplifier that may supply a record- 
ing milliammeter, used to provide a 
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permanent record. The d -c voltage 
is used in a circuit that produces a 

pattern for observation on an oscil- 

loscope. If there is no integrating 
action, the oscilloscope pattern is 

that of the incoming signal from 
the radar receiver. If integration 
occurs, synthetic pulses of large 
amplitude appear on the oscillo- 
scope. 

In the lower part of Fig. 1 are 
shown the components that gener- 
ate the timing voltages for the in- 
tegrator and the radar transmitter. 
Since the gating voltage must be 
accurately of frequency 2f, twice 
the repetition frequency, with no 
component at f, it was decided to 
use as the basis for all the timing 
an adjustable oscillator providing a 
sinusoidal voltage of frequency 2f. 
The voltage from this oscillator is 
supplied to a phase splitter that 
produces two voltages of opposite 
phase relations. The first of these 
voltages is converted into a train of 
pulses in the upper channel of the 
timing signal generator. This train 
of pulses is passed through a delay 
circuits in which the time delay 
relative to the period of the pulses 
can be controlled by a d -c voltage. 
At the same time, an adjustable 
differentiating circuit allows the 
width of the pulses to be controlled. 
The voltage resulting from this se- 
quence of operations is a train of 
pulses of frequency 2f, adjustable 
in width and in position on the 
time scale. This voltage is the gat- 
ing voltage used to control the 
gated amplifier. 

The sinusoidal voltage from the 
second part of the phase splitter is 
converted into a train of pulses in 
the lower channel of the timing sig- 
nal generator. This second train of 
pulses is interleaved in time with 
the train in the upper channel of 
the generator. The second train is 
delayed by a time -delay circuit ex- 
actly like that in the first channel. 
The d -c control voltage for the two 
delay circuits is the same and is ob- 
tained from a single potentiometer, 
so that delays in the two channels 
are identical. Pulses from the sec- 
ond delay circuit are used to control 
a trigger circuit that trips from 
one stable state to the other for 
each incoming pulse. The output 
voltage of the trigger circuit is a 
square wave of the repetition fre- 

quency f. This square wave is re- 
lated to the gating voltage in such 
a way that the gating pulse is cen- 
tered within the flat portion of the 
square wave. This relation is main- 
tained as the delay circuits are ad- 
justed and the gate is moved in 

time. The square wave is, there- 
fore, of the proper phase to serve 
as the switching voltage for the 
frequency converter. 

The train of pulses in the lower 
channel of the timing signal gener- 
ator is supplied with no delay to a 

second trigger circuit. The square 
wave from this trigger circuit is 
differentiated to give pulses, and 
integrated to give an approximate 
sinusoid. These voltages of repeti- 
tion frequency f can be used to 
synchronize the radar transmitter. 

Operations 

The procedure for operating the 
integrating system is as follows. 
The sine oscillator is set to twice 
the desired repetition frequency 
and the tuned amplifier is set to the 
repetition frequency. The pulse 
repetition frequency of the radar 
transmitter is synchronized by the 
proper voltages from the inte- 
grator. The duration of the gating 
interval is adjusted to be about the 
same as that of the signal pulses. 
The integration time of the d -c in- 
tegrating circuit is set to the de- 
sired value. In order to locate a 
signal through the use of the inte- 
grator, it is necessary merely to 
search for the reflected signal 
pulses by adjusting the time delay 
of the gating voltage. The presence 
of a signal is indicated by a rise 
in the d -c voltage produced by the 
integrating circuit, as observed 
with any of the indicating devices. 
Since the integration time is usu- 
ally in the order of several seconds, 
it is necessary that the search be 
carried out slowly and carefully. 

The improvement in performance 
of the radar system produced by 
the integrator in laboratory tests is 
shown in Fig. 2. The tests were 
made with a sensitive receiver 
providing the signal for the input 
of the integrator. The sensitivity 
of the receiver was such that con- 
siderable noise was present; the re- 
ceiver bandwidth was fixed. Pulse - 
type r -f signals were supplied to 
the receiver through an attenuator. 

An oscilloscope connected to the 
output of the receiver was used to 
provide a type -A presentation. The 
amplitude of the r -f pulses at the 
input of the receiver was reduced 
until the pulses were just visible in 
the midst of noise as seen on the 
oscilloscope. A strong indication of 
the presence of the signal is given 
by the integrator under this con- 
dition. The amplitude of the r -f 
pulses can be reduced further be- 
fore it is just barely possible to 
recognize the presence of a signal 
from indications of the integrating 
system. The additional attenuation 
allowed the r -f pulses is plotted as 
improvement in decibels in the 
figure. All data of this figure were 
obtained with equal widths for the 
gate and the signal pulses. A fixed 
integration time of five seconds was 
used in all cases. It is seen that sig- 
nificant improvements are pro- 
duced by the integrator, but at the 
expense of a longer time of obser- 
vation. 

If an integrating system were to 
be used with only one radar oper- 
ating at a single repetition 
frequency, the system could be sim- 
plified considerably. For single - 
frequency operation probably sin- 
usoidal timing signals would be 
more convenient than the pulse - 
type signals used here. 

The integrating system described 
in this paper was designed and con- 
structed under contract W-19- 
122ac-10 between Yale University 
and the Air Materiel Command. We 
wish to acknowledge the assistance 
in this work of Dr. E. W. Samson 
of the Air Force Cambridge Re- 
search Laboratories and of the 
members of his staff. Much of the 
mechanical work on the device was 
done by C. B. Wakeman of our 
laboratory. 
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Television Receiver 
Transient Analysis 

Response of entire television receiver to 100-kc square waves provides convenient method 

of production quality control. Results, normally plotted on graph paper, can be shown as 

composite video on picture tube 

By JOSEPH FISHER 
Project Entíncc' 
Research Division 
Philco Corporation 
Philadelphia, Pa. 

HE ability of a television re - 
1 receiver to reproduce fine detail 

and sharp transitions without ex- 
cessive ringing or smear may be 
judged by the response of the re- 
ceiver to a 100-kc square wave. In 
order that the transient response of 
the entire receiver from antenna 
terminals to the picture -tube grid 
may be determined, this equipment 
provides means of modulating a 
standard television picture carrier 
with the square wave. In addition, 
a marker generator places time 
dots upon the oscilloscope presenta- 
tion so that rise time, transient 
ringing, and smear can be accu- 
rately measured. 

Equipment 
The transient analyzer comprises 

four units used in conjunction with 
three pieces of commercial test 
gear. The analyzer itself is made 
up of a regulated 150 -volt power 
supply, a square -wave clipper, a 
modulator and a marker generator. 
The complete test setup employs in 
addition a Ferris model 18C r -f 
signal generator, a Measurements 
Corp. model 71 square -wave genera- 
tor and a Tektronix model 511 
cathode ray oscilloscope. For ac- 
curate measurement of the tran- 
sient response of the receiver, the 
inherent distortion in the measur- 
ing equipment must be minimized. 

In operation, a 100-kc square 
wave (5 -µsec pulse) produced by 

the generator operating at maxi- 
mum output is applied to the input 
of a three -stage clipper shown in 
Fig. 1. The rise time of the signal 
produced by the square -wave gener- 
ator is 0.2 µsec. The clipper unit 
reduces this rise time to 0.05 µsec. 
Signals of either polarity are avail- 
able at the output, and the ampli- 
tude may be varied from zero to two 
volts peak -to -peak. 

The output of the clipper unit is 
connected to one of two balanced 
modulators. One of these is for an 
intermediate frequency of 26.6 mc. 
The other is for television channel 
2 (55.25 mc). 

The r -f generator is connected to 
the modulator input as shown in the 
circuit diagram of Fig. 2. The 
bandwidth of the input circuit is 

10 mc, while the bandwidth of 
the output circuit is ± 15 mc. 
Modulation is applied to the 
cathodes of the two 6BH6 tubes. 
For overall transient tests the 
depth of modulation should be 
about 30 percent, so that any 
peculiarities of vestigial side -band 
transmission near 100 -percent mod- 
ulation are avoided." A signal 
input of 0.6 volt peak -to -peak ap- 
plied to the cathode circuit pro- 
duces 30 -percent modulation. 

With the r -f generator attenuator 

Response of one receiver (A) is pcor, as 
predicted by transient response curve 
plotted below picture of test pattern, 
whereas another receiver's response 
(B) is much better in accordance with 

its characteristic curve 
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modulated by output of square -wave clipper, Fig. 1 

set to 100,000 µv, the open circuit 
voltage across the 300 -ohm bal- 
anced output of the modulator is 
approximately 20,000 µv. Since the 
percentage modulation of the ana- 
lyzer remains constant as the r -f 
input voltage is changed, the output 
level of the modulator may be 
changed by means of the r -f attenu- 
ator on the generator. If desired, 
the r -f generator may be left at 
100,000 µv and resistance pads hav- 
ing known attenuation inserted in 
the 300 -ohm balanced line connect- 
ing the output of the modulator to 
the antenna terminals of the tele- 
vision receiver under test. The 
modulator unit can be used as a 
double-sideband r -f picture gener- 
ator by impressing a composite 
video signal on the modulation in- 
put terminal. The video signal 
must have negative sync. 

The two -stage vertical amplifier 
in the test oscilloscope has a rise 
time of 0.05 µsec, a frequency re- 
sponse within 3 db from 5 cycles to 
8 mc, and a minimum amount of 
overshoot. The probe supplied with 
the oscilloscope has an input resist- 
ance of 10 megohms shunted by 12 
µµf. The input capacitance of a 
picture cathode-ray tube such as 

the 12LP4 is about 6.0 p.N.f. 

At first thought, it would seem 
possible merely to replace the c -r 
tube with the probe when measur- 
ing overall transient response. 
However, most television receivers 
use series peaking between the final 
video amplifier tube and the c -r tube 
grid, and circuits of this type 
are critical to end capacitance. To 
eliminate this source of measure- 
ment error, c -r tube bases are sup- 
plied that have a built-in R -C com- 
pensated attenuator, consisting of 
a 7-megohm resistor shunted by a 
15-µµf capacitor. To make meas- 
urements, the tube socket is un- 
plugged from the tube base and the 
socket is plugged into the adapter. 
The scope probe is then connected 
to the adapter output connection. 
This method of measurement in- 
sures that the capacitance termi- 
nating the lead to the picture -tube 
grid is the same when either the 
picture tube or the adapter is used. 

A marker generator shown in 
Fig. 3 is incorporated to place time 
dots on the oscilloscope presenta- 
tion so that rise time and transient 
ringing can be measured accurately. 
The 20 -mc oscillator voltage, pro- 
ducing dots spaced 0.05 µsec apart, 

ìs connected to the cathode input 
of the test oscilloscope. To insure 
that the dots will remain stationary 
a quenched oscillator is used. The 
positive gate, a pulse lasting for the 
duration of the triggered sweep, is 
connected to the input of the 
marker oscillator from the test 
oscilloscope. The 20 -mc oscillator 
employs a 12AÚ7 tube held in a 
non -oscillating state by means of 
the diode damping across the plate 
coil. The positive gate pulse raises 
the cathode potential of the diode 
damper and the circuit goes into 
oscillation for the duration of the 
pulse. 

When measuring over-all trans- 
ient response from antenna termi- 
nals to cathode-ray tube grid, for 
receiver comparison, the following 
standards have been used: 

(1) modulation depth of 30 per- 
cent 

(2) transition from black to 
white 

(3) 2 µsec sweep 
(4) synchronous time dots spaced 

0.05 µsec apart 
The photograph (A) shows the 

transient response and test pattern 
of a receiver in a misaligned condi- 
tion. The rise time is approxi- 
mately 0.2 sec with a definite 
smear axis lasting for approxi- 
mately 0.6 µsec. The distance be- 
tween dots is 0.05 sec and cor- 
responds to approximately one - 
hundredth of an inch displacement 
on a ten -inch picture tube. 

The illustration (B) shows the 
transient response and test pattern 
of a receiver that is in better align- 
ment. The rise time is approxi- 
mately 0.17 µsec and the angle of 
the smear axis is much less than for 
the first receiver. The transient 
analyzer was used as a double -side - 
band television signal generator 
and was modulated with composite 
video from a monoscope signal 
source to obtain the picture illus- 
trated in these photographs. 

Recording Transients 

A permanent record of the trans- 
ient response of a given receiver 
can be obtained either by photo- 
graphing the oscilloscope presenta- 
tion or by transferring the response 
indicated on the scope to graph 
paper. 

A Paillard Bolex Model H-16 

80 September, 1950 - ELECTRONICS 

www.americanradiohistory.com



camera using Super XX 16 -mm re- 
versible film is used to photograph 
the trace. A hood between the cam- 
era lens and the screen eliminates 
ambient light. The distance bè- 
tween the camera lens and tube 
face is 42 cm, and pictures have 
been taken at f :1.5 with an ex- 
posure time of 1/30 sec. The oscil- 
loscope used has a green filter and 
piece of transparent plastic 
mounted in front of the tube face. 
The top edge of the plastic is coated 
with red lacquer and illuminated by 
a small lamp. Lines scribed in the 
face of the plastic sheet appear red 
and are used as calibration marks. 
To indentify the photograph a small 
square area is sanded so as to 
transmit red light, and a semitrans- 
parent piece of paper with the iden- 
tifying number marked in ink is 
pasted over this area. The illustra- 
tions show a receiver identifying 
number at the lower left-hand 
corner. The oscilloscope presenta- 
tion is held to 2 cm to prevent over- 
load on any receivers having an 
excessive amount of overshoot. 

A faster method of recording the 
information is to transfer the scope 
presentation to graph paper. It is 
most conveniently done by scribing 
nine short horizontal lines on the 
left side of the plastic between the 
2 -cm calibration lines. .The time 
dotted transient response curve can 
then be moved bodily through these 
calibration lines by adjustment of 
the oscilloscope controls. The verti- 
cal position of each dot as it is 
moved past the calibration lines is 
then recorded on graph paper. The 
X axis of the graph used contains 
forty equal divisions spaced 3/16 
inch apart, each equal to a time in- 
terval of 0.05 µsec. The Y axis 
contains ten equal divisions also 

spaced 3/16 inch apart. After some 
experience is gained using this 
method it is possible to plot the 
transient response in a few minutes. 

Single -Pulse Testing 

For more detailed studies of 
transient response it is advantage- 
ous to modulate the analyzer with 
a composite video signal containing 
mixed sync, mixed blanking and a 
single 5 -µsec pulse located in the 
center of each scanning line. The 
block diagram of the equipment 
used to produce this signal is shown 
in Fig. 4. 

Horizontal driving pulses from a 
standard sync generator are applied 
to two cathode -coupled multivibra- 
tors indicated as MV 1 and MV 2. 
The first multivibrator produces a 
rectangular pulse with a duration 
of 30 µsec while the second multi - 
vibrator produces a pulse having a 
duration of 35 µsec. These pulses 
are differentiated and inverted and 
the trailing edge of MV 2 is used 
to trigger MV 3, which produces 
the 5 -µsec test pulse. The trailing 
edge of MV 1 is used as a trigger 
for the oscilloscope. The pulse out- 
put of MV 3 is applied to a two - 
stage clipper to achieve a rise time 
of 0.05 µsec with a minimum 
amount of overshoot. This test sig- 
nal is applied to a specially designed 
line mixing amplifier to produce a 
composite video signal including 
sync and blanking. This signal can 
be used to modulate the transient 
analyzer or may be applied directly 
to the input of a video amplifier 
for measurement of its transient 
response. 

Since the scope trigger impulse 
leads the test pulse by 5 µsec the 
same dotted type of presentation is 
obtained. 
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FIG. 3-Marker generator puts time dots on trace accurately to measure rise time 
and transient ringing effects 

The equipment described is a 
double-sideband generator. All 
transmitters operating in this 
country employ vestigial-sideband 
transmission in which all modula- 
tion frequencies three-quarters of a 
megacycle below picture carrier are 
rapidly attenuated. Our measure- 
ments have shown that receivers 
having a good transient response 
from the double-sideband generator 
produce a good quality picture from 
a standard television transmitter. 

Equal Performance 

The original television standards 
were formulated on the premise 
that a receiver having the standard 
RMA selectivity curve, in which pic- 
ture carrier is located at the 50 - 
percent response point should work 
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FIG. 4-Method of single -pulse testing 
using composite video signal 

equally well whether receiving a 
double-sideband signal or a vesti- 
gial-sideband signal. As reported 
by others, the presence of the side - 
band filter in the transmitter gives 
rise to a slight leading signal and 
some smear. 

Other writers have advocated the 
use of phase correction in television 
transmitters to correct both the 
distortion introduced by the side - 
band cutting and the high -fre- 
quency cutoff of standard television 
receivers. The use of such circuits 
would require industry agreement, 
a standard station monitor, and the 
establishment of definite transient 
standards for television broadcast 
stations. It would certainly repre- 
sent an avenue of improvement for 
television. 
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An Antenna Analyzer 
Radiation patterns of standard broadcast antenna arrays are produced on the screen of a 

cathode-ray tube by an improved electronic computer employing only 38 tubes. Polar 

or rectangular presentation of the array pattern can be displayed 

Panel of instrument contains three units, a five -inch cathode- 
ray indicator, electronic computer chassis and power supply 

FIG. 1-Simple array consisting of two 
nurallel elements and equation for dis- 

tant field 

N 

.; 

sloe Ca' 
oJ` 

P 

s, Cos (0-U,1 

(et 
n 

C0.., sm. ces 

FIG. 2-Horizontal projection of the two 
element array is shown at A and the 

ZO p" plane protection at B 

THE RADIATION EQUATION for 
the multielement parallel an- 

tenna array does not lend itself 
readily to analysis in broadcast an- 
tenna radiation pattern problems. 
The task of synthesis of an array 
to produce a certain desired radia- 
tion pattern is much more difficult. 
A trial and error process must be 
followed and the task is both tedi- 
ous and time consuming. 

To reduce the problem to practi- 
cal proportions, numerous mechan- 
ical computers' and electrome- 
chanical computers' have been 

By ALVA C. TODD 

Instructor In Electrical Engineering 
Purdue University 
Lafayette, Indiana 

constructed. The mechanical com- 
puters have been limited by me- 
chanical complexity to three an- 
tenna elements, but no apparent 
limit exists for the curve -drawing 
electromechanical devices. Any one 
of these machines is capable of giv- 
ing the relative distant field pat- 
tern for a given array fed in a 

proper prescribed manner. 
One of the most recent contribu- 

tions in the field of antenna array 
computer design was made by 
Brown and Morrison'. They built 
an entirely electronic device cap- 
able of giving a continuous picture 
of the antenna array radiation pat- 
tern on the screen of a cathode-ray 
tube. With the aid of such a com- 
puter, the problem of antenna ar- 
ray synthesis was reduced to dial 
adjustment until the desired radia- 
tion pattern was observed on the 
screen of the cathode-ray tube. The 
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Horizontal radiation patterns for a two -element array 

approximate solution obtained 
from the computer then could be 
improved to the desired degree of 
accuracy by a much shorter trial 
and error process. 

A similar electronic calculator 
that was designed for classroom 
antenna array demonstration, as 
well as for array analysis and syn- 
thesis, will be described. 

Control of element parameters is 
effected by potentiometer adjust- 
ment of direct current and 60 -cps 
voltages, and by the use of selsyn 
control transformers as 60 -cps volt- 

age phase shifters. Each dial is 
calibrated in terms of the para- 
meter it controls. Provisions are in- 
cluded for polar or rectangular 
presentation of the array radiation 
pattern. 

As was pointed out by Brown and 
Morrison, the electronic reproduc- 
tion of the radiation pattern of an 
antenna array depends upon the 
fact that the array factor can be 
represented exactly by the magni- 
tude of the sum of a sine wave volt- 
age, representing the field contribu- 
tion of the reference element, and 

a series of phase -modulated sine - 
wave voltages, representing the 
field contributions of the other ele- 
ments. Consider an array of paral- 
lel elements erected vertically on 

a perfectly conducting plane earth 
as shown in Fig. 1. The vertical 
component of the electric field at 
point p, located at distance R (R 
very large compared with the wave- 
length ),) from the reference e'e- 
ment is given in Eq. 1, where 
F.(0) is the element factor, A (0,0) 
is the array factor, R is the dis- 
tance in meters to the point of 
measurement, O is the angle from 
the top of the element to the point 
of measurement, 4) is the bearing 
angle from true north of the point 
of measurement, and Imo is the ef- 
fective value of current in the ref- 
erence element at the point of 
maximum current along the ele- 
ment. The horizontal plane and 
ZOp' plane projections of the an- 
tenna array are shown in Fig. 2. 

If the distance to the point of 
measurement is much greater than 
the spacing between elements, rays 
from the elements to the point of 
measurement may be considered 
parallel and the array factor for a 
two -element array is as shown in 
Fig. 2. 

The array factor for a five -ele- 
ment array is shown in Fig. 3, 
where k is the ratio of current in 
element n to current in the refer- 
ence element, 3 is the phase differ- 
ence between current in element n 
and current in the reference element 
in electrical degrees, a is the 
azimuth of element n in degrees, 
and S is the spacing between ele- 
ment n and the reference element in 
electrical degrees. 

If the elements are not of equal 
length, k becomes the ratio of the 
product of the current maximum 
and the element factor of element n 
to the product of the current maxi- 
mum and the element factor of the 
reference element. 

To duplicate the array factor 
electrically, let the component of 
the electric field produced by the 
reference element be represented 
by the expression of Eq. 6 in Fig. 4. 
Let the component of the relative 
electric field produced by element n 
be represented by Eq. 7. 

If five elements are the maxi- 
mum number to be considered, the 
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Horizontal radiation pattern for the WBAA night antenna array. The calculated pattern is shown at right 

sum of the simulating voltages be- 
comes Eq. 8 and expansion of one 
expression allows the sum of the 
simulating voltages to be written 
as shown in Eq. 10. Grouping of 
terms and substituting as shown, 
the sum of the simulating voltages 
becomes Eq. 14. 

If B _ y,,, Eq. 14 has an am- 
plitude identical to A6(0,0), Eq. 
5, and is phase modulated in 
a very complex manner. If the 
simulating voltages are combined 
in a mixing circuit with a band- 
width sufficient to accommodate all 
significant sideband components, 
and the resulting sum is applied to 
a linear detector, the array factor 
will be simulated by the output of 
the detector. 

Thus to produce a complex volt- 
age whose envelope magnitude sim- 
ulates the array factor of the 
multielement parallel antenna ar- 
ray erected vertically on a perfectly 
conducting plane earth, for arrays 
with not more than five elements, 
we require a sine -wave voltage of 
constant amplitude and frequency, 
and up to four phase -modulated 
voltages of arbitrary magnitude 
and arbitrary average phase, maxi- 
mum phase deviation, and phase of 
phase deviation. 

Let us again consider the expres- 
sion for the phase deviation of the 
voltage intended to represent the 
distant field contribution of element 
n. 

Scos (4) - a) (4a) 
Element current phase angle S 
must have a range of ± 180 de- 
grees. If spacing S. between ele- 
ment n and the reference element 

has a maximum value of 900 de- 
grees, the total phase swing B. may 
be as large as ± 1,080 degrees. Sev- 
eral wide -range phase modulators 
employing conventional electron 
tubes have been developed. Sys- 
tems of phase modulation by Kell' 
and by Day' give good linearity 
over a range of ± 120 degrees. 
The system due to Day was found 
to give a somewhat more linear 
phase -modulation characteristic and 
a higher output voltage; therefore 
that system was used in the elec- 
tronic computer. Two tripler -am- 
plifiers in cascade increase the ± 
120 -degree variation capability to 

1,080 degrees. 
Reference is made to the circuit 

diagram of the computer unit, Fig. 
5. A type 6SJ7 pentode is employed 
in a modified Pierce crystal oscil- 
lator circuit. The quartz plate has 
a nominal frequency of 100 kc. The 
circuit is arranged to allow plate 
current flow during only a very 
small fraction of the oscillation 
cycle. A 39,000 -ohm resistor iso- 
lates the plate from the oscillating 
circuit. The resulting plate -volt- 
age wave is a pulse about -50 volts 
high and one-half microsecond 
wide. The output voltage of the 
oscillator is applied to a type 6SN7 
tube in a differentiator cathode -fol- 
lower circuit in which the pulse 
phase is reversed, the pulse width 
is reduced to a very small fraction 
of a microsecond, the pulse ampli- 
tude is reduced slightly, and the 
impedance level is reduced to about 
450 ohms. 

The output voltage of the cath- 
ode follower is applied to a pulse 

bus which feeds the reference -ele- 
ment cascade -tripler amplifier and 
the four element -phase modulators. 
Two type 6SJ7 pentodes are em- 
ployed in the two -stage cascade - 
tripler amplifiers. The reference - 
element tripler amplifier introduces 
a 900-kc voltage of constant ampli- 
tude in series with the common re- 
sonant circuit employed for voltage 
mixing. 

Phase Control 

The element -phase modulators 
use the positive pulse from the 
pulse bus to key one-half of a 6SN7 
in a hard -tube sawtooth oscillator 
circuit. The time constant of the 
sawtooth circuit is 2.5 times the 
wave period; therefore, the result- 
ing sawtooth voltage has a peak 
value of 0.32 Ebb or 70 volts. 

A second 6SN7 is employed in a 
variable clipper-differentiator cir- 
cuit; the clipper grid is directly 
coupled to the plate of the saw - 
tooth -generator tube. The cathode 
bias of the clipper is adjusted to al- 
low grid conduction when the saw - 
tooth voltage rises to 35 volts. 
Shortly before grid conduction be- 
gins, clipper plate conduction pro- 
duces a sudden drop in clipper plate 
voltage. 

The clipper plate voltage drives 
a differentiator - phase - reverser 
which gives a sharp 40 -volt positive 
pulse, the position of which is de- 
termined by the clipping level. 
Fairly linear pulse position varia- 
tion with clipper cathode -voltage 
variation was obtained over a 
range of ± 130 degrees. The aver- 
age clipping level, which is deter - 
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mined by the d -c cathode potential 
of the clipper, is made adjustable 
over a ± 20 -degree range, and the 
dial of the 5,000 -ohm wire -wound 
potentiometer used to control the 
cathode d -c potential is calibrated 
linearly in terms of average channel 
output phase, which corresponds to 
antenna element current phase, 
over a range of ± 180 degrees. The 
two 5,000 -ohm rheostats in series 
with the calibrated potentiometer 
are used to adjust the 180 and 
-180 -degree phase positions. The 
control dial is labeled PHASE. 

Spacing 
Modulation at a frequency of 60 

cps simulates variation in ¢ and 
was achieved by means of a low - 
gain modulating amplifier, directly 
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FIG. 3-Array factor for a five -element 
system 
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FIG. 4-Equations for simulating volt 
ages for duplicating the array factor 

electrically 

coupled to the cathode of the clip- 
per. The second half of the first 
6SN7 in the modulator section was 
used for this purpose. Excitation 
of the modulating amplifier was 
furnished by the secondary of a 
selsyn control transformer whose 
delta connected primary was ex- 
cited by a three-phase 60 -cps power 
source in the power -supply unit. 
The level of the 60 -cps modulation 
was controlled by a 10,000 -ohm 
wire -wound potentiometer in the 
grid circuit of the modulating am- 
plifier. At the maximum setting of 
this potentiometer, the position of 
the modulator output pulse is sinus- 
oidally varied over a range of 
± 100 degrees. This corresponds to 
a crest phase modulation of 900 de- 
grees in the output of the element 

cascade -tripler amplifier, and there- 
fore the dial controlling the poten- 
tiometer is linearly calibrated from 
0 to 900 degrees. Crest phase mod- 
ulation represents the spacing be- 
tween the element and the refer- 
ence element; hence the dial is 
marked SPACING. A series 5,000 - 
ohm rheostat allows initial cali- 
bration of the spacing control. 

The phase position of 60 -cps 
modulating voltage is controlled by 
the shaft position of the selsyn con- 
trol transformer. Deviation between 
rotor mechanical angle and secon- 
dary -voltage phase angle for 6.3 
volt, balanced three-phase 60 -cps 
excitation of the primary was 
found to be very small, and there- 
fore permitted direct phase -shift 
calibration of the selsyn transform- 
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Horizontal radiation pattern of the WBAA night antenna array with an interference 
element added having the parameters given 
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a;=180° 

Horizontal radiation pattern of an unsymmetrical three -element array 

ers. The control dials of the selsyn 
transformers were marked azi- 
muth, as variation in the phase of 
the 60 -cps modulating voltage cor- 
responds to changes in the azimuth 
of the element a,,. 

The output pulse voltage pro- 
duced by the element phase -modu- 
lator drives the control grid of a 
6SJ7 pentode operating as a class - 
C tripler amplifier. The sine -wave 
voltage produced across the tripler - 
amplifier plate parallel -resonant 
circuit has a center frequency of 
300 kc and a phase -modulation 
crest three times as large as pres- 
ent at the output of the modulator. 

The second tripler amplifier is 
capacitance coupled to the plate of 
the first and also uses a 6SJ7. The 
second tripler amplifier performs 
the function of output voltage con- 
trol for the element channel. A lin- 
ear 10,000 -ohm wire -wound poten- 
tiometer is employed to control the 
screen grid d -c potential and hence 
the output voltage. A series 5,000 - 
ohm rheostat is provided for ini- 
tial adjustment. 

The output voltage of the tripler 
was found to vary almost exactly 
with the square root of the screen - 
grid voltage; a linear dial calibra- 
tion was used for the voltage -am- 
plitude control, and as the output - 
voltage magnitude simulates the 

antenna -element current magnitude 
(for equal -length elements ) , the 
dial was labeled CURRENT SQUARED. 

The secondaries of the second 
tripler -amplifier plate transformers 
are connected in series and the 
combination is tuned to resonate at 
900 kc. Although five tripler am- 
plifiers are coupled to a common 
900-kc mixing circuit, almost no 
cross -channel modulation exists; 
the angle of plate -current flow for 
the type 6SJ7 pentodes is very 
small and therefore their effective 
plate resistance is very high. 

The indicator unit occupies the 
top chassis of the antenna analyzer. 
This unit, Fig. 6, includes a 5BP4 
cathode-ray tube and high -voltage 
power supply, a linear sweep gener- 
ator, a computer signal amplifier, 
and a polar converter. 

If the rectangular presentation 
of the antenna -array radiation pat- 
tern is desired, the polar -rectangu- 
lar switch is placed in the rectangu- 
lar position. A 6SN7 in a direct - 
coupled amplifier circuit increases 
the computer output voltage. A po- 
tentiometer in the grid circuit per- 
mits control of the output signal 
voltage. 

The computer signal amplifier is 
directly coupled to the vertical 
plates of the cathode-ray tube. 
Direct coupling is necessary to pre- 
serve the d -c component of the com- 
plex voltage wave that may be 
produced by the computer. The 60 - 
cps linear sweep voltage applied to 
the horizontal plates of the cathode - 
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ray tube is furnished by a type 884 
gas -triode saw tooth generator fol- 
lowed by a 6SL7 amplifier. 

Means are provided for the in- 
itial synchronization of the saw - 
tooth generator and for the initial 
adjustment of sweep -voltage ampli- 
tude. Double potentiometers pro- 
vide centering control for the 
cathode-ray tube. The cathode-ray 
tube is equipped with a rectangular 
coordinate scale, drawn on a blue 
plastic filter, to assist in pattern 
evaluation. If polar presentation of 
the antenna -array radiation pattern 
is desired, the rectangular -polar 
switch is turned to the polar posi- 
tion. The plate voltage of the linear 
oscillator and its amplifier is inter- 
rupted and screen voltage is applied 
to a double -balanced modulator cir- 
cuit employing four 6L6 -G tubes. 
The plates of the cathode-ray tube 
are directly coupled to the double - 
balanced modulator. The push-pull 
connected control grids of the bal- 
anced modulators are fed in quad- 
rature from a 6.3 -volt transformer 
secondary by means of a 90 -degree 
phase -shifting network. The con- 
trol grids are biased to produce 
plate -current cutoff for a screen 
voltage of about 20 volts. Screen 
voltage for the modulator tubes is 
provided by the computer signal 
amplifier. 

If all antenna current -squared 
controls are set at zero, and the 
gain control of the indicator unit 
is set at about one-third full rota- 
tion, a circle will be produced on the 
screen of the cathode-ray tube. If 
other elements are introduced, the 
resulting figure will be more com- 
plex if the spacing controls are not 
set at zero. 

The cathode-ray tube is equipped 
with a polar coordinate scale to as- 
sist in pattern evaluation. Suffi- 
cient gain has been provided in the 
unit to permit enlargement of 
minor lobes in complex array pat- 
terns. The polar presentation is 
not linear enough for computing 
work, but it is satisfactory for 
classroom demonstration and for 
first approximations in array de- 
sign. 

Power Supply 

The power unit of Fig. 7 fur- 
nishes 6.3 -vol 60 -cps filament volt- 
age, 6.3 -volt 60 -cps 3 -phase for the 
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Horizontal radiation pattern of an end -fire array of five elements 

four selsyn transformers, 220 volts 
d -c plate voltage, 105 volts control 
voltage, and -75 volts bias voltage 
for the computer and indicator 
units. The rectifier, voltage -regu- 
lator section is conventional. 

Three-phase voltage for the sel- 
syn transformers is obtained from 
two 6.3 -volt transformers con- 
nected in open delta. One of the 
transformers is fed directly from 
the 117 -volt line and the second is 
fed through a 60 -degree constant - 
voltage phase shifter connected to 
the line. Switches provide separate 
control of filament and plate 
voltage. 

Oscillograms of horizontal radi- 
ation patterns are given for two - 
element, three -element, four -ele- 
ment and five -element arrays. 

If the oscillograms of the WBAA 
night antenna array radiation pat- 
tern are compared with the com- 
puted pattern, it may be seen that 
the error is relatively small. It is 
believed that the device will con- 

tinue to be of value as a classroom 
teaching aid in antenna array 
study, and that the equipment is ac- 
curate enough to be employed for 
first approximation work by the 
broadcast -array design engineer. 

The writer gratefully acknowl- 
edges the encouragement and guid- 
ance of Robert P. Siskind of the 
School of Electrical Engineering at 
Purdue University, under whose 
supervision this project was car- 
ried forward. 
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FIG. 1-Block diagrams illustrating 
types of R -C oscillators 

FIG. 2-Bridged-T network (A), its char- 
acteristics (B), and simplified schematic 

of the new oscillator 
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WIDE -RANGE 
By PETER G. SULZER 

attonal Bureau of Standards 
Washington, D. C. 

RESISTANCE-CAPACITANCE Oscil- 
lators have seen wide use in 

the laboratory and elsewhere be- 
cause of several important fea- 
tures, among which are compact- 
ness, excellent frequency stability, 
and a wide tuning range. Un- 
fortunately their application has 
been restricted to audio and ultra- 
sonic measurements with a top fre- 
quency of approximately 200 kilo- 
cycles. It is the purpose of this 
paper to describe a new but simple 
circuit that functions over the 
range from 20 cycles to 2 megacy- 
cles with good waveform and con- 
stant output. 

In developing the new oscillator, 
the limitations of previous types 
were considered. The first', Fig. 
1A, consists of an amplifier with 
two feedback paths; regeneration 
occurs at all frequencies, while the 
degenerative loop contains a paral- 
lel -T null network. Thus oscilla- 
tion takes place at the null fre- 
quency. The principal disadvant- 
ages are that three circuit elements 
must be varied to change fre- 
quency, and that a two -stage ampli- 
fier is required to provide proper 
phasing. Phase shifts become im- 
portant at the extremes of the fre- 
quency range, affecting frequency 
calibration. 

A second oscillator,' Fig. 1B, is 
somewhat similar to the first. How- 
ever, degeneration is provided at all 
frequencies, while regeneration oc- 
curs through a half -Wien bridge, 
which exhibits a broad maximum 
in its response. Oscillation tends 
to occur at the frequency of the 
maximum, but the Q of the Wien 
circuit-about 0.3- is so low that 
phase shifts in the amplifier will 
affect the frequency calibration. 

The phase -shift oscillator,''''' one 

form of which is shown in Fig. 1C, 
contains a 180 -degree network in a 
single feedback loop. Although it 
is the simplest of the oscillators de- 
scribed, functioning with a single 
tube, a minimum of three circuit 
elements must be varied to change 
frequency. Furthermore, it is 
found that an additional tube is re- 
quired to provide suitable ampli- 
tude regulation, and that high - 
frequency operation is limited by 
the low impedance of the phase - 
shift network at the high fre- 
quencies. 

Circuit Development 

In an attempt to improve the 
oscillator of Fig. 1A, the bridged - 
T network' of Fig. 2A was investi- 
gated. This simple network, which 
has been used for the measurement 
of high resistances at radio fre- 
quencies, has but four circuit ele- 
ments, as compared with six for the 
parallel -T. Although a true null 
is not produced, a fairly -sharp 
minimum, accompanied by zero 
phase shift, occurs at wo = 1/[C 
(R,R,)8]. It is seen from Fig. 2B, 
that the selectivity is improved by 
increasing the ratio R,/R2. It can 
be shown that, for large values of 
R,/R the equivalent Q of the net- 
work approaches (R1/R,) 1. Thus 
phase characteristics superior to 
those of the network of Fig. 1B are 
easily obtained, with consequent re- 
duction in the effects of amplifier 
phase shift when employed in an 
oscillator. 

A very useful feature of the 
bridged -T is that a trimmer ca- 
pacitor (shown dotted) placed 
across the vertical arm will permit 
minor adjustment of coo where the 
capacitances C are small. There- 
fore, if capacitive tuning is used 
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R -C OSCILLATOR 
A simple resistance -capacitance oscillator with good waveform and constant output uses 

two tubes to produce 15 volts rms output. It covers the frequency range from 20 cycles 

to 2 megacycles in five decade ranges 

it is possible to adjust the upper 
end of a frequency range nearly 
independently of the lower end. 
This is helpful when the circuit is 
employed in an oscillator where a 
single dial calibration must suffice 
for two or more decade ranges. 

Figure 2C is a simplified sche- 
matic diagram of the new oscil- 
lator, which consists of an ampli- 
fier, VI, driving a cathode -follower, 
V,. Regeneration is provided at all 
frequencies by cathode -to -cathode 
feedback through a lamp as a series 
resistor, while the degenerative 
loop contains the bridged -T net- 
work. Oscillation tends to take 
place at wo, the frequency of mini- 
mum degeneration, while amplitude 
stabilization is provided by the 
positive -resistance -current charac- 
teristic of the lamp. The combina- 
tion of amplifier plus cathode fol- 
lower is ideal for this application 
because it provides wide -band oper- 
ation with small phase shift and 
low output impedance. 

Figure 3 is the schematic dia- 
gram of the compact oscillator 
illustrated. The frequency range, 
20 cycles to 2 megacycles, is cov- 
ered with a small dual variable 
capacitor, C,C_,, of the type used in 
broadcast receivers. A frequency 
ratio of 10 to 1 is covered in each 
range, while ranges are changed by 
switching resistors R, and R2. The 
output is 15 volts rms from the 
cathode of V2, remaining constant 
within one decibel at all frequen- 
cies. Although the distortion was 
not measured, it is believed to be 
very low, since oscillation will stab- 
ilize at an amplitude approximately 
one-third of that at which clipping 
occurs. 

Certain circuit details are of con- 
siderable importance in obtaining 

Chassis of the new oscillator with frequency -determining capacitor at left and 
decade range switch at right. Power supply occupies separate chassis 

proper operation of the oscillator. 
In making the initial adjustments 
the points marked A and B were 
opened to permit the voltage gain 
from the grid of V, to the cathode 
of V to be checked. Positive f eed- 
back peaking' is provided by C., 
which was adjusted for constant 
gain through two megacycles. In 
this manner, good phase response 
is obtained. The points A and B 
were then closed, and R which 
controls positive feedback, was set 
for constant output with low dis- 
tortion on all ranges. The low - 
frequency end of each range was 
set by trimming R,, assuming that 
R, had the indicated value. It was 
found that the two low -frequency 
ranges covered the dial properly; 
however, it was necessary to em- 
ploy C4 to align the upper end of 
each of the high -frequency ranges. 
Additional switching was not in- 
volved because it was possible to 

leave a separate trimmer capacitor 
C4 connected across each of the re- 
sistors R2. 

It should be noted that it is 
essential that the oscillator be well 
shielded to prevent synchronization 
with the line frequency and sub- 
multiples thereof. The unit de- 
scribed is built into a cabinet that 
also contains a power supply and 
output amplifier. 
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By FRANK B. GUNTER 
Section Engineer 

til gkouse Electric Corp. 
Baltimore, Maryland 

EXPANSION of the facilities of 
industrial organizations such 

as power companies, railroads and 
pipe lines has created an increasing 
demand for point-to-point com- 
munication facilities for voice com- 
munications, supervisory control, 
telemetering, load control, protec- 
tive relaying and allied functions. 
These functions can be carried out 
by using carrier equipment on 
power transmission lines, by tele- 
phone equipment on wire lines, or 
by the use of h -f and vhf radio. 
However, the crowding of the lower - 
frequency spectrum and the sus- 
ceptibility of wire lines to outage 
in sleet storms and other bad 
weather make it desirable to per- 
form many of these functions by 
using uhf radio equipment. 

Many industrial firms view their 
electronic equipment as just another 
tool, such as a circuit breaker or 
lathe, with which to do a job. They 
do not expect to hire highly trained 
electronic personnel as operators 
and maintenance personnel. This 
user philosophy demands utmost 
dependability, maximum ease of ad- 
justment, excellent accessibility for 
maintenance and low maintenance 
cost. 

An analysis of possible customer 

UHF Industrial 

Double -superheterodyne receiver of Westinghouse type FB industrial microwave 
equipment. At top of panel is double -tuned cavity -type preselector 

applications indicated that most 
customer needs could be met with 
seven voice channels and that a 
large number could be met with as 
low as four voice channels. Based 
on this investigation, it was decided 
to develop microwave equipment 
operating in the 940-960 me band, 
having a signal bandwidth of 30 kc, 
and to develop audio muitiplexing 

TRANSMITTER 
A -F IN 

RECEIVER 
A -F OUT 

PHASE 
MODULATOR 

MULTIPLIER 
STAGES 

OUTPUT 
STAGE 

4j960MC 
PRE - 

SELECTOR 
MIXER 

67 MC 

-F AMP 
AUDIO 

CRYSTAL 
OSCILLATOR 

MULTIPLIER 
SECOND 
MIXER 

FREQUENCY 
DETECTOR 

CRYSTAL 10.7 MC LIMITER 
OSCILLATOR I -F AMP STAGES 

FIG. 1 Complete uhf system providing 30-kc band for audio multiplexing 

equipment which could transmit 
seven voice channels in the 30-kc 
band. In applying the voice chan- 
nels, several tones can be used in 
each channel to permit several func- 
tions to be carried out simultane- 
ously. 

A block diagram of the uhf trans- 
mitter and receiver is given in Fig. 
1. The 6 -mc phase -modulated crys- 
tal oscillator is followed by four 
tripler stages and a doubler output 
stage to get to the desired output 
frequency. The receiver is a double 
superheterodyne type with crystal - 
controlled oscillator and a tunable - 
cavity preselector at the input. 

UHF Transmitter 

A phase modulator was chosen 
for the transmitter because of cir- 
cuit simplicity and because it per- 
mitted direct crystal oscillator con- 
trol of frequency. A reactance tube 
may be used for phase modulation, 
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Communications System 
Crystal -controlled microwave transmitter and companion double -superheterodyne receiver 
operating in 940-960 me band provide seven voice channels for communication, telemeter- 
ing and remote control, with maximum bad -weather reliability for public utility systems 

but it has a disadvantage. The 
output circuit of such a reactance 
tube will ordinarily have inductive 
and capacitive components of ad- 
mittance which are individually 
large compared to the conductive 
component. To minimize harmonic 
distortion, however, the variable re- 
active admittance introduced by 
modulation must at maximum mod- 
ulation be small compared with the 
conductive component and therefore 
very small compared with the indi- 
vidual reactive component of the 
circuit admittance. Thus a very 
accurate tuning adjustment of the 
tank circuit is required to maintain 
the entire output circuit, including 
the reactance tube, normally con- 
ductive. 

Variable Conductance 

The phase modulator used is a 
variable -conductance type in which 
the reactive components of the out- 
put circuit admittance do not di- 
rectly enter into the phase devia- 
tion. This results in a phase modu- 
lator which is not highly critical in 
adjustment for very low percent- 
ages of harmonic distortion. This 
phase modulator is inherently re- 
generative since its function is to 
provide a variable negative conduc- 
tance, but circuit constants were 
selected which eliminated the possi- 
bility of oscillation. 

The variable -conductance phase 
modulator is represented in the 
simplified diagrams of Fig. 2. Modu- 
lator tube V, varies the conductance 
of the load offered to the crystal 
oscillator tube by tank circuit C,-T,. 
The equivalent circuit in Fig. 2B 
shows that the modulator presents 
an admittance to terminals 1 and 2 
that contains a negative conductance 
vector whose magnitude is propor- 
tioned to the transconductance Gm 

of V,. This admittance vector is 
then combined vectorally with the 
admittance of the load circuit to 
produce a susceptance vector whose 
angle is a function of the Gm of the 
modulating tube. If the operating 
point of the phase modulator tube is 
selected so that Gm is a linear func- 
tion of modulation, then the phase 
of the current in the load circuit is 
a linear function of modulation. 

Figure 2C is equivalent to Fig. 
2B with E' representing the mod- 
ulating voltage. The following equa- 
tions can be set up : 

E 
R +j (wL' - 1/WC') 

IP=G,E'+ E 
Rp 

E(R+jwL') 
E R +j (wL' - 1/wC') 

If we combine these equations 
and, by proper design, make 1/wC' 
very much greater than R 
we obtain 

(1) 

(2) 

(3) 

j (co C' + Gm Rw C') (4) 

Since G,R is very much less than 1 

and cer' is very much greater than 
G, Ro3C', there remains 

Y = RP-Gmw2L'C'+jwC' (5) 

We can now replace Fig. 2A with 
Fig. 2D, with Ga representing the 
equivalent parallel conductance of 
T, including secondary loading. 
Here -j/c)L is the inductive sus- 
ceptance of the transformer, jo)C is 
the capacitive susceptance of all 
capacitances involved, 1/RP is the 
positive conductance of the modula- 
tor tubes, and -Gm. co' L'C' is the 
negative conductance of the modu- 
lator circuit. 

The vector diagram of Fig. 2E 
shows the addition of all of these 
admittances, giving a resultant sus - 

Table I-System Characteristics 

Tuning range -940-960 me 

Transmitter output --5 watts 
Transmitter spurious output- -60 db 
Frequency stability-better than 0.005% 
Receiver sensitivity -70 microvolts input 

for 20 db noise quieting 
Rejection of modulated signal 1 me from 

center frequency of receiver -80 db 
Receiver spurious response- -70 db 
System noise and distortion-less than 1% 

System intermodulation-less than 1% 
Maximum channel attenuation permissible 

-125 db 

FIG. 2-Phase modulator, with equivalent circuits and admittance vector diagram 
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ceptance B which varies by the 
angle 9 as G,,. is varied by modula- 
tion. If 9 is kept small enough so it 
is approximately equal to tan 0, then 
the phase of the oscillator current 
varies linearly with modulation. 

The low -power multiplier (trip- 
ler) stages of the transmitter con- 
sist of push-pull triode tubes. Push- 
pull operation was chosen to elimi- 
nate even -order harmonics. A small 
amount of regenerative feedback 
(well below that required for os- 
cillation) in each stage improves 
efficiency. Tuning components are 
selected so that the multiplier 
stages cannot be tuned to the wrong 
harmonic. 

Mechanical and electrical features 
of the driver and output stages both 
using Lighthouse -type planar -ele- 
ment triodes, are shown in Fig. 3. 
The input (cathode) circuit of the 
driver stage extends outside the 
plumbing assembly and is adjusta- 
ble in inductance by positioning of 
the crossbar which connects be- 
tween the cathode posts of V, and 
V_. The heater and cathode d -c 
leads are contained inside the 
plumbing assembly and leave it at 
the r -f ground potential. The 480 - 
mc output circuit of V, is a cavity 
tuned by C,. An adjustable re- 
generative feedback control C, is 

provided to improve efficiency. 
The 480 -mc output of V, couples 

to the cathode input circuit of 
doubler amplifier V2 through an 
orifice connecting the two cavities. 
This cathode input circuit is fixed 
tuned and is designed to be resonant 
below normal operating frequency. 
The V2 output circuit is tuned by 
C, and also has a regenerative feed- 
back control C. to improve efficiency. 
Output (940-960 mc) from this 
cavity is taken from loop L which 
is normally connected to the trans- 
mitting antenna through coaxial 
cable. An additional loop, L,, is pro- 
vided for monitoring. 

UHF Receiver 

At the input of the receiver is 
a double -tuned cavity -type prese - 
lector. This unit, together with the 
last tube in the local oscillator 
multiplier chain and the detector 
crystal, is shown in Fig. 4. The 
inductances and capacitances indi- 
cated symbolically here actually con- 
sist of posts and diaphragms ex- 
tending into and across the walls 
of a rectangular cavity. Thus, 1,2 

and C, represent one tuned circuit 
which is coupled by diaphragm M2 
to another tuned circuit represented 
by L, and C,. These two tuned 
coupled circuits provide the selec- 

FIG. 4-Receiver preselector. crystal 
mixer and last tube of local oscillator 

multiplier chain 

tivity desirable for discrimination 
against strong off -frequency signals 
from radar sets and other high- 
powered equipment which might 
shock -excite the cavity and damage 
the detector crystal. 

Radio -frequency input to the cav- 
ity is obtained by means of a post 
represented by L,, which is coupled 
to the two tuned circuits by another 
post represented by M,. The plate 
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FIG. 3-Mechanical and electrical details of plumbing used with Lighthouse tubes for driver and output stages of transmitter 

92 September, 1950 - ELECTRONICS 

www.americanradiohistory.com



tank circuit of local oscillator multi- 
plier tube V1 comprises a post and 
tuning screw represented by L, and 
C4. The incoming r -f signal from 
the double -tuned preselector circuit 
and the output from the local oscil- 
lator are coupled to the detector cir- 
cuit by another post represented by 
L,. To give further protection to 
the crystal detector against the pos- 
sibility of excitation of the cavity 
by higher -frequency signals which 
might cause the cavity to resonate 
under some other mode, a low-pass 
filter consisting of L8, Cl and C, is 
inserted between the cavity output 
post and the crystal detector. 

To facilitate tuning the pre - 
selector, a loading resistor can be 
placed in each tuned circuit of the 
cavity to load it so that the other 
section can be tuned independently. 
The cathode cavity of V1, which acts 
as a tripler stage, is excited at 
about 340 mc from the local oscil- 
lator multiplier chain. The output 
of the crystal detector is at 67 mc. 

Generally speaking, the larger the 
power output from a uhf tube, the 
shorter its life. This makes it de- 
sirable to limit transmitter power 
output to a minimum and obtain 
maximum range by increased re- 
ceiver sensitivity. At lower fre- 
quencies, atmospheric noise usually 
limits sensitivity of receivers and 
we are forced to operate at very 
high transmitted power levels to get 
great range. In the uhf band, how- 
ever, there is little atmospheric or 
man-made noise and the limiting 
noise usually is that generated in 
the receiver itself. With this in 
mind, the low -noise -figure amplifier 
of Fig. 5 was used as the first i -f 
amplifier of the receiver The 
amplifier input circuit consists of a 
triode -connected 6AK5 which drives 
a grounded -grid 6J6 stage. This 
combination has the gain and stab- 
ility of a pentode and the low input 
impedance of a triode, giving a very 
low noise figure. 

The amplifier tank circuits are 
tuned by adjustable brass slugs. 
The coils are shunted by capacitors 
to minimize variations in tuning 
with variations in tube character- 
istics. These circuits are damped 
by 6,800 -ohm resistors in the grid 
circuits of succeeding stages to ob- 
tain desired band-pass character- 
istics. 

67 -MC 
INPUT 

CAPACITANCE VALUES 
ARE IN)44F 

47 47 

6AK5 6J6 

1,000 

0.3f{H 

47 

68J6 

1,000 120 
6,800 

12 

_ - 21,000 

47 

ß 

47 

s- - ii 

+ 100V 

TO 2 ND 

MIXER 

ó1E71 
loo 

68J6 6BJ6 

6,800 

2,000 

6,800 
120 6,800 

Z1,0ò0 

.b 

6,800 

20 

21,0ó0 2 

10,000 10,000 10,000 10,000 
AVC VOLTAGE 

FIG. 5-Details of 67 -mc i -f amplifier, which feeds into second mixer stage to produce 
10.7 -mc second i -f value for further amplification 

The overall gain at 67 mc from 
the crystal to the second mixer grid 
is about 90 db. Remote -cutoff tubes 
are used and avc voltage is applied 
to prevent nonlinear operation of 
the receiver, giving adjacent -chan- 
nel performance comparable with 
the overall selectivity. 

The second mixer is a type 6J6 
dual -triode, with the output signal 
from the 67 -mc i -f stages fed to 
one grid and a local oscillator signal 
fed to the other grid. A common 
cathode inductance mixes the two 
signals to give a 10.7 -mc output 
which is fed to the second i -f ampli- 
fier. 

The 10.7 -mc i -f amplifier assem- 
bly is largely conventional in design, 
using three 6AU6 amplifier stages 
operated with fixed bias. The gain 
per stage is about 25 db. The i -f 
transformers for these stages are 
slightly under -coupled and loaded to 
give the desired pass band. 

The avc voltage for the 67 -mc i -f 
amplifier is obtained from a dy- 
namic limiter circuit, which is effec- 
tively a voltage doubler operating 
across the output of the last 10.7 -mc 
i -f transformer. The ave voltage is 
delayed by the connection of a 1- 
megohm resistor to +150 volts. The 
avc bus is prevented from going 
positive by half of a 6AL5 dual - 
diode connected to it. 

Additional limiting at 10.7 mc is 
obtained in a grid bias limiter using 
a 6AU6 tube. This limiter is oper- 
ated with a short time constant in 

its input grid circuit to enable it 
to handle high -frequency amplitude 
modulation produced by adjacent - 
channel signals. 

The frequency discriminator is of 
the ratio -detector type. The trans- 
former is tuned by a variable air 
dielectric capacitor in the primary 
and a powdered iron slug in the 
secondary. The fixed secondary 
capacitor is of the zero -tempera- 
ture -coefficient type to minimize 
effects of changing temperature. A 
bifilar winding is used for the 
secondary to maintain good balance. 

The audio -frequency amplifier 
consists of three stages- a pentode 
voltage amplifier, a pentode phase 
inverter, and push-pull pentode out- 
put tubes with cathode circuits pro- 
vided with a means of balancing 
anode currents for minimum 
harmonic distortion. The amplifier 
is designed to give outputs up to 
+16 dbm with low distortion at 
frequencies up to 30,000 cycles. 

After extensive laboratory tests, 
preproduction models of this equip- 
ment were installed on the property 
of the Pennsylvania Electric Corp. 
near Johnstown, Pennsylvania, and 
put in operation in February 1949. 
These sets have been operating on a 
24 -hour -a -day basis to supply 
voice communications, telemetering, 
supervisory control and protective 
relaying. The performance of the 
equipment in this field installation 
has proved its suitability for indus- 
trial communications applications. 
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Automatic Beam Blanker 
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FIG. 1 --Because of direct connection to high -voltage crt elements, isolating capacitors 
are required. Circuit B- is not connected to chassis 

ODERN commercial oscillo- 
scopes in the medium price 

range are usually provided with a 
single sweep feature which makes 
possible the initiation of the sweep 
by an external triggering impulse. 
They are equipped with suitable ar- 
rangement for blanking the return 
trace but, where high writing 
speeds are required with conse- 
quent high beam intensity for 
photographic recording, the sensi- 
tized paper or film is exposed to an 
extremely strong background il- 
lumination caused by scattered 
electrons impinging on the screen 
when the beam is not actually pro- 
ducing a trace. The resultant fog- 
ging of the photographic material 
makes it difficult to obtain a clean- 
cut record. 

This effect can be minimized by 
blanking the electron beam and re- 
leasing it only for the precise time 
interval required for the desired 
trace. A method for producing this 
result by the use of a flip-flop cir- 
cuit has been described in the lit- 
erature'. This system depended on 
external triggering impulses to re- 
lease the beam and to blank it sub- 
sequently. In the interest of 
greater convenience of operation, a 
method has been devised whereby 
the sweep itself can be used to re- 

lease the beam and to blank it when 
the trace is completed. 

Circuit Diagram 
The complete circuit is shown in 

Fig. 1. It consists essentially of an 
isolating amplifier V, coupled to a 
cathode follower V, through a cir- 
cuit composed of C, C,, R, and R, 
which, in conjunction with C., con- 
trols the length of the release inter- 
val. In the cathode circuit of V, ca- 
pacitor C delays the release of the 
beam until the nonlinear portion of 
the beginning of the trace has 
passed. Tube V, is a double triode 
with the elements paralleled to yield 
a cathode follower which will de- 
velop a high amplitude pulse in the 
low impedance circuit which it 
drives. 

The cathode of Vs is direct 
coupled to one grid of the flip-flop 
tube V,. The values of R, and R, are 
selected so that V, receives proper 
grid bias, and at the same time the 
cathode of Vs is at the correct po- 
tential for the input grid of V. 
when the left side of V. is in the 
nonconducting condition. Tube V. 
couples the flip-flop tube to the grid 
of the c -r tube and at the same time 
allows for the introduction of a 
Z-axis signal when desired. 

The operation of the instrument 

By A. L. DUNN, 

A. R. McINTYRE 

and A. L. BENNETT 

T" pl. of Physiology and Pharmacology 
u. of Nebraska. College of Medicine 

Omaha, Nebraska 

is straightforward. When R is ad- 
justed properly and no sawtooth 
wave is coming through from the 
oscilloscope sweep circuit, the right 
side of V is conducting, which 
causes the potential at the plate of 
this section to assume a relatively 
low value. This potential appears 
at a terminal which is connected to 
the grid of the c -r tube, making 
this grid about 100 volts negative 
with respect to its cathode. As a 
result the beam is blanked. 

The negative segment of the os- 
cilloscope sweep sawtooth is used 
to release the beam; the positive 
segment blanks the beam after an 
adjustable delay. Figure 2 shows 
the approximate release and blank- 
ing times. Potentiometer R._ con- 
trols the input from the oscilloscope 
sweep circuit and should be ad- 
justed to give V, sufficient drive but 
not enough to cause it to draw 
power from the positive portion of 
the sawtooth. The timing circuit 
made up of C,C5,R, and potentiome- 
ter R; controls the duration of the 
beam release interval by varying 
both the amplitude and the buildup 
time of the positive pulse on the 
grid of V . The positive pulse de- 
veloped in the cathode circuit of V., 

FIG. 2-Cathode-ray tube beam is un 
blanked only for center portion of the 

sweep 

94 September, 1950-ELECTRONICS 

www.americanradiohistory.com



For Oscilloscopes 

Eliminates background fogging caused by scattered electrons impinging on sensitized 

paper before and after trace in high-speed high -intensity single -trace oscillography. Unit 
may be attached to standard oscilloscope. Also provides for Z-axis modulation 

serves to charge Co. When the volt- 
age across Co reaches sufficient 
magnitude, the left side of V. sud- 
denly conducts, and the right side 
becomes nonconducting. When this 
occurs the potential at this plate 
rises to approximately the same 
value as that of point X, whereupon 
the beam is released since the nega- 
tive bias on the c -r tube grid falls 
to the value determined by the po- 
sition of the intensity control R1.. 
This series of events is reversed 
when the positive portion of the 
sweep comes through. After the 
desired delay, the right side of V. 
becomes conducting and the beam 
is blanked. 

Choice of Capacitors 

Since most commercial oscillo- 
scopes are arranged so that the 
second anode and the deflection 
plates are essentially at ground po- 
tential, it follows that the grid and 
cathode must necessarily operate at 
a large negative potential with re- 
spect to ground. For this reason 
considerable care must be used in 
insulating the beam -blanking de- 
vice from ground and from the 
power line. Capacitors C1 and C. in 
Fig. 1 should have ample voltage 
rating; in the present instrument 
they are 2,000 -volt oil -filled units. 
The B + supply could use a special 
power transformer with primary - 
secondary insulation adequate for 
2,500 volts. In this instrument a 
1 -to -1 isolating transformer was 
used in conjunction with an ordi- 
nary small power transformer. The 
beam -blanking device was as - 

FIG. 3-Oscillograms show effect of adding beam blanker. Top shows result of 
scattered electrons. Bottom illustrates improvement made by addition of blanker 

sembled in a metal cabinet. The top 
of the metal chassis was cut away 
leaving only a narrow rim to sup- 
port a sheet of Bakelite on which 
were mounted the various compon- 
ents. The two controls which pro- 
ject through the front panel were 
carefully insulated from the chassis 
and the front panel. As a final pre- 
caution the metal chassis and cab- 
inet were grounded. 

A word of caution is in order 
with regard to the possibility of ca- 
pacitors being incorporated in the 
grid -cathode circuit of the oscil- 
loscope on which the beam blanking 
device is to be used. The presence 
of any considerable amount of ca- 
pacitance at this point will affect 
the shape of the square wave from 
the flip-flop circuit so that the in- 
tensity of the trace will vary mark- 
edly during the time the beam is 
released. The ideal situation is ob- 
tained with a pure resistance net- 
work supplying the c -r tube grid 

bias, and on which the bias from 
the beam blanking device is super- 
imposed. 

The present version of the in- 
strument was provided with stand- 
ard Amphenol fittings so that it 
could be attached to any one of sev- 
eral oscilloscopes as the need arose. 
Removal of the beam -blanking de- 
vice from an oscilloscope simply 
leaves it operating in the conven- 
tional manner. The delay circuits 
can be modified to suit individual 
requirements. The work for which 
this instrument was constructed re- 
quired trace durations ranging 
from 0.001 to 0.020 second with a 
repetition rate of three traces per 
second. 

Figure 3 shows samples of rec- 
ords made with and without the 
blanking device. 

REFERENCE 

(1) Walther Richter, Beam Blanking 
Circuit for Oscilloscopes, ELECTRONICS 
p 128, Sept. 1944. 
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Checking valve threads of industrial vacuum system for leaks. using helium - 
emitting probe and helium leak detector made by Consolidated Engineering Corp. 

Interior of helium leak detector. Cold trap is 
being filled with refrigerant 

LEAK DETECTORS 
for Industrial Vacuum Systems 

Analysis of eight methods of locating and measuring leaks, and repair techniques. Major 
emphasis is on the helium leak detector, which rapidly indicates by meter and audio tone 
the presence of helium ions inside a leaky system when helium gas is applied outside 

THE LOCATING and repairing of 
leaks in vacuum systems is 

probably the most troublesome as- 
pect of high -vacuum technique. 

The ideal leak -detecting method 
should be capable of measuring 
total leakage and isolating individ- 
ual leaks, should be rapid in re- 
sponse, should not seal the leak more 
than momentarily, should be highly 
sensitive, should be capable of ap- 
plication to any vacuum system 
without loss of vacuum if necessary, 
and should make use of equipment 
that is relatively simple and inex- 
pensive to procure, maintain and 

By ANDREW GUTHRIE 
Associate Professor of Physics 

San Jose State College 
San Jose, Calif. 

operate. It is also highly desirable 
that the instrument used be selec- 
tive, so that it gives nearly a zero 
reading for air and residual gases 
and responds only to a probe mate- 
rial. 

A large number of leak detection 
methods have been reported in the 
literature or have come into use in 
various laboratories without being 
made generally available. Some of 

the most useful of these methods 
are summarized in Table I. Several 
are limited in sensitivity primarily 
by the type of indicating device 
used. Most of the methods are not 
particularly suitable for obtaining 
an accurate determination of the 
size of a leak. However, in many 
cases this is not too important, the 
problem being to locate and repair 
the leaks as rapidly as possible. 

Each of the eight methods listed 
in Table I has its place in vacuum 
technique, but the helium leak de- 
tector is the most generally useful 
for locating vacuum leaks rapidly. 
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Table I-Methods of Locating Leaks in Industrial Vacuum Systems 

Method Technique Characteristics 

Spark coil over outside of system Pass high -potential electrode of spark coil over 
outside of insulated, transparent portion of 
system. Find leak by: (a) Spark passing 
through leak; (b) change in color of discharge 
when material such as ether, alcohol or CO2 
passes through leak 

Cannot be used on all -metal systems. Useful 
pressure range limited by need for glow dis- 
charge (few mm Hg to around 5 X10-2 mm 
Hg) 

Discharge tube Tube is attached to system, usually between Same pressure limitation as above. Greatest 
mechanical and diffusion pumps (adequate sensitivity for probe material with high rate 
pressure). Find leaks as in method (b) above of diffusion (CO2 is satisfactory) 

Rate -of -rise measurement Isolate portion of system in which leak is Slow in application. Great sensitivity if 
suspected and measure rate -of -rise of pressure. sufficient time allowed. Must use suitable 
Can be used to determine presence of leaks pressure -indicating device 
in pumping system 

Over -vacuum or evacuated hood Pressure is reduced on portions of outside 
surface of system. Leak is indicated by drop 
in pressure of system. Must use appropriately 
shaped hoods to seal to outside surface 
(pumped down by roughing pump) 

Must use suitable pressure -indicating device. 
Application limited by problem of devising 
hoods to fit irregular or curved surfaces 

High-pressure inside system, ap- 
propriate indicator outside 

Increase pressure inside system (determined 
by mechanical construction). Large leaks are 
found with gas hissing or wavering of flame 
over leak, or with liquid -wetting of surface 
around leak. For small leaks, use gas and: 
(a) Soap surface bubbles; (b) immerse por- 
tion of system in water bubbles; (c) halide 
gas inside, torch over outside, and note change 
in color of flame. Also, with one chemical 
vapor inside, another outside, observe re- 
action at leak 

Immersion in water very good for testing 
parts before assembly. With gas, greatest 
sensitivity is for gas with high rate of diffusion 
(He, H2). Soap solution likely to clog small 
leaks temporarily 

Partial vacuum inside system, System is partially evacuated. Observer 
soap solution applied inside (with oxygen mask) goes inside and applies 

soap solution to suspected portions. Leak is 
indicated by soap bubble 

Limited to large vacuum systems. Need for 
great care to avoid danger to observer 

Sealing substance on outside, 
change of pressure inside 

Apply sealant (permanent or temporary) over 
outside surface and observe change in pressure 
inside. Permanent sealants are glyptal, lacq- 
uers, shellac in alcohol, etc. Temporary seal- 
ants are water, acetone, ether, etc. For ether, 
vapor replaces air. Effect on pressure depends 
on indicating device 

For temporary sealants. Best results with 
material having high diffusion rate. Perman- 
ent sealants not dependable 

Change in pressure or nature of Similar to previous method. Use permanent 
gas inside system, probe gas out- gas instead of vapor. Observe change in pres- 
side sure inside. Helium leak detector is example 

Sensitivity depends on gas used - should 
have high rate of diffusion. Also depends on 
nature of pressure - indicating device 

For this reason, emphasis in this 
article will be on the helium leak 
detector and its predecessor, the 
vacuum analyzer. 

Vacuum Analyzer 
In certain processes a knowledge 

of the residual gases in a vacuum 
system may be of great value to an 
understanding of the process in 
question. The apparatus giving 
this information should be semi - 
quantitative in action and should be 
suitable for continuous operation. 
Such an apparatus was developed at 
the Radiation Laboratory, Univer- 

sity of California, in connection 
with the electromagnetic separation 
of uranium isotopes. This instru- 
ment provided much useful infor- 
mation regarding the nature of 
gases and vapors inside the vacuum 
system, but it was not particularly 
suited to routine leak hunting. 
Modifications resulted in the helium 
leak detector, which was designed 
specifically for routine leak hunt- 
ing. 

Since the vacuum analyzer is the 
forerunner of the helium leak de- 
tector and the basic principle in- 
volved is the same, it will be worth- 

while discussing the former instru- 
ment briefly. The vacuum analyzer 
is a small -radius spectrometer using 
a cold -cathode ion source for the 
production of positive ions, and 
cathode-ray scanning for a detector. 

Figure 1 illustrates the general 
nature of the instrument. The 
analyzer was designed to be 
mounted on a port in a large 
vacuum tank, which was in a uni- 
form magnetic field. Two collector 
slots are provided so that an ex- 
tended mass spectrum (mass 1 to 50 
approximately) can be obtained 
without an excessively large range 
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FIG. 1 Vacuum analyzer, designed primarily for analysis of 
gases in vacuum systems, but used also for leak -hunting with 

helium or methane probe gases 

of ion accelerating voltage. 
The vacuum analyzer is operated 

as a 180 -degree mass spectrometer 
with a sweep voltage superimposed 
on the ion accelerating voltage so as 
to sweep the various mass peaks 
across the collector slots, for obser- 
vation with an oscilloscope. 

Helium Leak Detector 

The design of this instrument is 
directed toward obtaining a port- 
able self-contained unit for the de- 
tection of helium atoms introduced 
into a vacuum system in the process 
of leak hunting. To satisfy this 
requirement, a portable magnet and 
pumping system must be provided. 

Only one collector slot is used, 
since only helium ions are detected. 
These ions are collected at about 
180 degrees, as shown in Fig. 2. 

The output current is approximately 
5 x 10-u amperes for 1 part of 
helium in 75,000 parts of air. These 
values and the description to follow 
are based on the helium leak detec- 
tor developed and used at the Ra- 
diation Laboratory, University of 
California. Commercially available 
instruments differ in detail but the 
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FIG. 2-Cross-section of helium leak detector tank, in which 
cathode, collector and baffle hole are spaced for maximum 

response to helium ions of probe gas 

fundamental principles of operation 
are the same. 

The tank of the helium leak de- 
tector is supported by the vacuum 
line, as indicated in Fig. 2. The 
ion source and collector, as well as 
a baffle at the 90 -degree position, 
are attached to the tank faceplate 
which is constructed of nonmag- 
netic material (brass). The inside 
of the chamber is covered with a 
silicone lacquer baked so as to mini- 
mize the cleaning problem and re- 
duce the absorption of moisture. 
The sidewalls of the chamber are 
constructed of magnetic iron ?e inch 
thick, which constitute the mag- 
netic -pole faces. The inside spacing 
of the walls is inches. 

To obtain maximum sensitivity, 
a suppressor grid is put in front of 
the collecting slit as shown in Fig. 
3 and tied electrically to the anode. 
Grounded shields must be used on 
both sides of this grid. The grid 
serves to block out low -energy ions 
due to gas scattering and increases 
the signal -to -background ratio by a 
factor of about 5. 

The magnet consists of two four - 
inch -long Alnico slugs, each 4 inches 

in diameter on one end and 5 inches 
in diameter on the other, which are 
mounted on an iron return path 
having a cross-section of about 16 

square inches. The slugs are wound 
with 100 feet of No. 12 wire, or 
about 125 turns, which can be used 
to give up to 2,700 gauss over a 1 - 

inch gap 5 inches in diameter. The 
overall weight of the magnet is 
about 200 lb. 

The positive -ion source consists 
of two cathodes separated by about 

inch in the direction of the mag- 
netic field (length of discharge), 
with a hollow cylinder between 
these cathodes serving as an anode. 
The principle of this ion source is 
simply that of the Philips ionization 
gage. The cathodes are tantalum 
or tungsten to minimize wear. The 
ions enter the grounded spectro- 
meter box through a i -inch long 
slot in the anode (along the mag- 
netic field) with an energy given by 
the potential of the discharge plas- 
ma (essentially anode potential) 
with respect to ground, plus or 
minus their random energies. The 
accelerating slit is about e inch 
long and ss inch wide. The ion 
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source must give a sufficient supply 
of ions at pressures at least down 
to 10' mm Hg, and the ion beam 
must be sufficiently homogeneous in 
energy so the desired resolution is 
obtained. 

The arrangement used for the 
main units of the vacuum system is 
shown in Fig. 4 

Circuits 
Amplifiers and power supplies for 

the helium leak detector are ar- 
ranged as in Fig. 3, for use with the 
pumping system of Fig. 4. The 
high -voltage supply for the ioniza- 
tion gage should give voltages up to 
about 2,000 volts ; a half -wave sup- 
ply with RC filtering is adequate. 
The accelerating supply voltage is 
determined by the field and radius 
chosen; current requirements are 
quite low, but voltage regulation 
should be good to within a few per- 
cent. The preamplifier, shown in 
Fig. 5, is in a spring -suspended box 
near the leak detector tank, thus 
damping out vibrations and keeping 
the input capacitance low. The sig- 
nal is fed to a 9001 pentode, fol- 
lowed by a 9002 tube used as a 
cathode follower. Feedback is used 
to give an improved signal-to-noise 
ratio. 

The main amplifier consists of 
three stages of conventional re- 
sistance -coupled amplification (not 
shown), feeding the vertical deflect- 
ing plates of a cathode-ray tube. In 
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FIG. 3-Electrical system of helium leak 
detector 

addition, a double -diode rectifier 
tube is used to block one-half of the 
signal cycle so that both the forward 
and return sweeps will not appear 
simultaneously on the c -r tube. The 
horizontal sweep of the c -r tube is 
a sine wave in phase with the sweep 
inside the leak detector tank, which 
is also a sine wave. When an ex- 
ternal scope is used, it is syn- 
chronized to 60 cycles, and the he- 
lium peak appears as a single peak 
but not necessarily in the middle of 
the trace. 

The squealer and meter circuits 
used as indicators are shown in Fig. 
6. The output signal from the a -c 
amplifier is fed to triode V. which 
serves as a signal limiter to protect 
the meter that follows. The output 
of V1 goes into a filter circuit that 
removes all frequencies but the sig- 
nal frequency. The net effect of 
this circuit is that random frequen- 
cies average to zero on the two sides 
of the meter, but a 60 -cycle signal 
in phase with the 60 -cycle voltage 
on the grids of V6 averages positive 
on one side of the meter and nega- 
tive on the other and hence gives a 
net d -c deflection. The effects of 
signals of various frequencies are 
shown in Fig. 7. 

The signal from one of the plates 
of V. in Fig. 6 is put into one half 
of V and the output voltage then 
goes to a relaxation oscillator made 
up of Cl and a neon lamp. The oscil- 
lator tone signal, about 1,000 cps, 
goes through one stage of amplifi- 
cation for phones and two stages for 
a speaker. 

Leak Detector Sensitivity 
Using reasonable care in opera- 

tion, the helium leak detector should 
be capable of detecting 1 part of 
helium in 200,000 parts of air. The 
sensitivity is limited by base noise 
level, which is due to noise inherent 
in any a -c amplifier, pickup of stray 
frequencies near the signal fre- 
quency, ion background from ele- 
ments other than helium, and a he- 
lium background of at least 1 part 
in 670,000 (normal atmospheric 
concentration) and often greater 
due to contamination and leaks. 

An arbitrary criterion for the 
limiting sensitivity has been the 
mixture ratio of helium in air that 
gives a deflection twice the noise 
level. To determine the sensitivity 
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FIG. 4-Pumping system used with 
helium leak detector 

a known mixture of helium in air 
must be used. One way of doing 
this is to prepare a known mixture 
in a fixed volume (static method) 
simply by evacuating the volume 
being used and then filling with 
known pressures of helium and air. 

To measure the pressures a Mc- 
Leod gage should be used since 
other gages must be calibrated for 
their response to helium. Making 
mixtures in long hose connections 
should be avoided due to the danger 
of getting a nonuniform mixture. 
In introducing the mixture into the 
leak detector, the connections be- 
tween the mixture region and the 
detector must be evacuated by an 
auxiliary pump. All connections, as 
well as the leak detector itself, must 
be free of leaks. 

In some cases the so-called dy- 
namic method of obtaining the 
sensitivity is used. Here a very 
small leak is made, say by collapsing 
a small copper tubing. This leak 
is calibrated by connecting to a 
manometer and measuring the rate 
at which the bubble moves. It is 
best to perform this calibration 
with helium. The leak can be in- 
stalled on the same vacuum system 
to which the leak detector is con- 
nected. 

Response Time 
The response time may be con- 

sidered to be the time from applica- 
tion of helium to the suspected point 
of leak to the appearance of an ap- 
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preciable response at the indicating 
meter. Delay may occur in the re- 
gions outside the vacuum wall, in- 
side the vacuum system and in the 
indicating circuits. 

Any large volume between the 
point of application of the helium 
and the leak itself may result in 
very long time delays. For ex- 
ample, in the case of water lines 
hours may be involved. However, 
if helium flows in one end of the 
line and out the other until the line 
is filled, then the response is imme- 
diate. The line can then be cleaned 
out by blowing air through it. With 
a pump -out a good procedure is to 
apply helium under pressure, re- 
lease the pressure and repeat the 
cycle. The helium can then be re- 
moved by a roughing pump. By 
noting the speed of response and 
cleanup it is often possible to say 
immediately that the leak is or is 
not at a certain place, thus greatly 

FIG. 5-Preamplifier with high input 
impedance, fed directly from collector 

electrode of leak detector 

speeding up the leak hunting. 
The exact methods to be used in 

applying helium depend on the cir- 
cumstances and the alertness and 
ingenuity of the operator. For 
rapid movement of helium from leak 
to detector, it is necessary to have 
small volumes, low pressure, fast 
pump lines, and fast pumps. A com- 
promise must be made between 
small volume and fast pump line. 

Leak Hunting 

The helium leak detector tank 
must operate at a pressure of about 
1 it Hg. By connecting the leak 
detector between the mechanical 
and diffusion pumps of the system 
being studied, enough gas can be 
bled off to raise the leak detector 
to its operating pressure. The pres- 
sure is adjusted to its proper value 
with the bleeder valve (Fig. 4). 
Although the gas going through the 
main mechanical pump is many 

FIG. 6-Arrangement used for meter and leak -indicating squealer. Input is from 

output of three -stage amplifier fed by preamplifier of Fig. 5 

thousand times greater in amount 
than that going through the leak 
detector, the compositions are the 
same. The instrument actually con- 
tinuously samples the gas in the 
main vacuum system for helium. 
The instrument could be set for 
gases other than helium. Helium is 
used because it is light and hence 
diffuses rapidly into a leak, is rela- 
tively cheap and readily available, 
and cannot explode or catch fire. 

The overall leak of any unit is 
most conveniently found by using a 
hood and flooding the interior of the 
hood with helium. The reading of 
the leak detector will depend on a 
number of factors, including size of 
leak and amount of helium in hood. 
Specific rules as to procedure must 
be set up for each installation where 
hood testing takes place and these 
should be followed exactly by the 
operator. 

For specific leaks, a probe should 
be used. This should be designed 
with a long flexible line from the 
helium supply, with means for con- 
trol of the flow and with a long 
narrow tip for differentiation be- 
tween near -by parts. The hunt 
should usually be started by using 
a moderate flow of gas that is easily 
felt on the hand. It can then be 
played over broad areas without 
too close attention to detail. When 
some indication is noted, the helium 
stream can be turned down to a fine 
one and the indication followed to 
the leak itself. 

Helium being lighter than air, it 
is necessary to start at the top and 

work down. Various means of iso- 
lating portions of the system, in- 
cluding the use of hoods, can be 
used. Because of the rapid dif- 
fusion of helium, it is necessary to 
use a small stream of gas and move 
the probe slowly in the vicinity of 
a leak to get a maximum indication. 
The method of applying helium will 
depend to some extent on the me- 
chanical design of the vacuum sys- 
tem being studied. 

For convenience in observing the 
response of the instrument, the ob- 
server can use a portable meter in 
series with the fixed one or a head- 
phone or portable speaker connected 
to the squealer circuit. A head- 
phone is particularly convenient 
since it is effective in a noisy en- 
vironment and it frees the eyes and 
hands of the operator for leak hunt- 
ing. The speaker or headphone 
should be provided with volume and 
threshold adjustments. The thres- 
hold adjustment allows the operator 
to set the base tone to something 
not too objectionable to his ears. 

General Procedure 

Suppose that a large all -metal in- 
dustrial vacuum system is roughed 
down after having been let down to 
atmospheric pressure or after some 
major accident. If the pressure is 
much over 100 µ Hg, the diffusion 
pump cannot be turned on. The 
first step is to try to find the general 
region of the system in which the 
leak is located. This is best done 
by isolating certain parts of the 
system from the fore pumps by 
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means of valves and taking rates -of - 
rise measurements. The main part 
of the vacuum system, including the 
diffusion pump, should first be iso- 
lated from the fore pump. If there 
is no indication of a leak in the main 
vacuum system, the oil in the 
mechanical pump should be in- 
spected, since it may be low or con- 
taminated. 

Once it is fairly clear that there 
is a leak in some portion of the main 
vacuum system, check such obvious 
sources of leaks as gasket seals, 
which should be tightened. If this 
gives negative results, a Pirani 
gage and a gas such as methane, 
propane or helium could be used. 
Also, the system can be tested under 
pressure, using air or helium and 
soap, helium and a leak detector, or 
any of the other methods already 
discussed. Once the pressure indi- 
cated by the McLeod or Pirani gage 
reads below about 100 µ Hg, the 
diffusion pumps can be turned on. 

If, after the diffusion pumps have 
been on for an adequate length of 
time, the pressure is too high to be 
read on a pressure -measuring de- 
vice such as an ionization gage or 
for the operation of a helium leak 
detector directly connected to the 
system, it will be necessary to resort 
to one of the other types of leak - 
hunting procedures in Table I. If 
the difficulty lies in the diffusion 
pumps, this can usually be proved 
by isolating the vacuum system 
from the diffusion pumps and tak- 
ing a rate -of -rise measurement. 
After the pressure has dropped to 
a point where such gages as the 
ionization gage can be used but is 
still too high for operating the 
process in question, probably the 
most rapid method is the use of 
helium for probing the outside sur- 
face of the system in conjunction 
with a leak detector. If such an in- 
strument is not available, one of the 
other methods such as the applica- 
tion of a gas outside with an ioniza- 
tion gage or other suitable gage 
reading the response inside can be 
used. 

A knowledge of pumping speed 
and the geometrical form and ar- 
rangement of the vacuum system 
can be used to get some idea of leak 
size by calibration against a known 
leak. Experience with a given sys- 
tem is useful in estimating leak size. 

Probably the best method for 
determining accurately the size of 
leak is the rate -of -rise measure- 
ment. This involves pumping down 
the system, closing it off, and noting 
the rise in pressure in the known 
evacuated volume over a period of 
time. 

Repairing Leaks 

The most frequent sources of 
leaks in a vacuum system are the 
gasket seals, flare fittings, solder 
seals and welded joints. If a leak 
is located in a rubber gasket, the 
gasket should be tightened but not 
too much. When this procedure 
fails to stop the leak, the system 
should be shut down and the gasket 
examined. If the gasket is in bad 
shape, it should be replaced. How- 
ever, it is often sufficient simply 
to clean it and the surfaces that it 
meets. Vacuum greases can be used 
if the pumping speed of the system 
is adequate. It is inadvisable to 
try to stop leaks in gaskets with 
some sealing material such as 
glyptal, as such a repair is usually 
only temporary and ruins the 
gasket. 

Flare fittings are constructed of 
a soft metal, usually copper, which 
gives enough when two surfaces are 
compressed against each other to 
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provide a vacuum seal. If a leak is 
found in a fitting, the nut by which 
the compression is obtained can be 
tightened moderately. Tightening 
too much is likely to twist the tub- 
ing passing into the fitting. If 
tightening fails to stop the leak, it 
will be necessary to break the joint 
open. Annealing the copper flare 
will almost always give a tight seal. 
If this is not practical, a thin coat- 
ing of glyptal can be applied to the 
surfaces that make contact. 

In solder seals and welds, if the 
leaks are small enough so that the 
vacuum system is very near operat- 
ing pressure, clear glyptal can be 
used. On leaks too large for that, 
but small enough so that the pres- 
sure goes down to diffusion -pump 
operation, red glyptal can be used 
sparingly. It is advisable to make 
every effort to locate the leak ac- 
curately before applying glyptal in- 
discriminately. Leaks that are too 
large to be stopped by the above 
methods should be repaired by re- 
making the solder seal or weld that 
is at fault or by replacing a portion 
of the vacuum system that includes 
the leaks. 

In the case of glass components 
of a vacuum system, leaks usually 
occur in glass -to -metal seals, glass - 
to -glass joints, cracks in the glass, 
and stopcocks. In the case of glass - 
to -metal seals, the repairing pro- 
cedure depends on the nature of the 
seal. For wax seals it is sometimes 
necessary to rework the seal or 
replace it. In other cases the appli- 
cation of some sealing compound 
such as glyptal is adequate. 

Leaks in glass -to -glass joints or 
through cracks and pinholes in a 
glass section of the system, if small 
enough, can be repaired by the use 
of materials such as glyptal, which 
can be applied at room tempera- 
ture. Often a wax can be used 
(such as picein) by heating the 
glass and pouring the wax over the 
leak. If the leak is too large, it will 
be necessary to rework the glass or 
replace the part of the system where 
the leak is located. 

Much of the material in this 
paper is based on Chapter V of 
"Vacuum Equipment and Tech- 
niques", by A. Guthrie and R. K. 
Wakerling, a volume in the National 
Nuclear Energy Series, published 
in 1949 by McGraw-Hill Book Co. 
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Phcise - To - Amplitude Modulation 
System saving cost, size and weight, applied experimentally to a 150 -watt 530 -mc tele- 
vision transmitter, shows promise for use with high -power tubes such as the resnatron. 

Dual phase -modulator tube simplifies equipment 

PRASE -TO-AMPLITUDE or out - 
phasing modulation offers an 

effective means for amplitude mod- 
ulating very large amounts of 
power using small receiving -type 
tubes as modulators. For example, 
KFBK in Sacramento, California, 
employs six 6J5 receiver triodes to 
modulate a standard 50 -kilowatt 
a -m broadcast transmitter with re- 
sulting economy of space, initial 
cost and operating expense. 

FROM 
EL CHANNEL 

NO. I 

ANTENNA 
(R,) 

TO 
EL -CHANNEL 

4.- NO.2 

IE 

.. 
e 
E 

- --- 
I I' IZ 

!AVM> 
AMPLITUDE MODULATED 
R -F OUTPUT 

T 

FIG. 1-Vector relations of a phase -to - 

amplitude modulated system at antenna 
input 

This system was invented nearly 
twenty years ago by Henri Chi- 
reix,' who successfully applied the 
principle to several large European 
broadcast stations. Recent tests in 
this country on an experimental 
150 -watt 530 -mc television trans- 
mitter indicate the feasibility of 
50 -kilowatt uhf television transmit- 
ters utilizing presently known tech- 
niques, including such tubes as the 
-resnatron. 

System Operation 
A phase -to -amplitude a -m trans- 

mitter is in reality two ident- 
ical phase -modulated transmitters 
driven from the same crystal oscil- 
lator, and fed into a common an- 
tenna. For the peaks of the ampli- 
tude modulation cycle the two chan- 
nels are arranged to be in phase 
and a maximum amount of r -f 
power is delivered to the antenna. 
During the modulation troughs the 
two channels are swung out of 
phase so that the outputs effectively 
cancel. 

Figure 1 shows the vector rela- 
tions encountered at the antenna at 
three successive instants during a 
sinusoidal modulation cycle. If 
equal output currents I, and I2 are 
caused to vary in phase so that 

XTAL 

OSC 

VARIABLE 
LINE 

LENGTH 530 MC 

736 MC ± PHASE 
MODULATOR 

R-F 
AMP 

(2- 4X150A) 

530 MC 150 WATTS 

L 
2 WATTS 

75 WATTS 

265 MC 

VIDEO FREQUENCY 2rOyylPy 
ti DUMMY 

MULTI PLIERS INPUT LOAD 

2s 
7. PHASE 

MODULATOR 
265 MC 

R-F 
AMP 

2 WATTS (2-4X150A) 530 MC 
75 WATTS 

FIG. 2-Block diagram of experimental 150 -watt uhf television transmitter 

phase shift in one channel is always 
accompanied by an equal but oppo- 
sitely directed phase shift in the 
other channel, it can be seen that 
the vector sum of these two cur- 
rents will vary in amplitude but not 
in phase, as a function of the rela- 
tive phase angle O. This resultant 
current is the one which is fed to 
the antenna. 

The use of this principle per- 
mits building amplitude -modulated 
transmitters in which all amplifica- 
tion is done at relatively high effi- 
ciency in saturated class -C ampli- 
fiers, and which require no modula- 
tion transformers or other high- 
level modulation equipment. For a 
large standard broadcast transmit- 
ter the elimination of the massive 
modulation transformer and reac- 
tor alone results in a very large sav- 
ing in physical size and initial cost 
of equipment. 

Suitability for Television 

The elimination of the modula- 
tion transformer permits a phase -to - 
amplitude modulated transmitter to 
be fully modulated down to zero fre- 
quency, if necessary, and to an 
upper frequency limit determined 
only by the r -f bandwidth of the 
power amplifiers. This feature 
makes the system appear quite at- 
tractive for obtaining high -power 
television signals. The video mod- 
ulation can be inserted at low level, 
on the order of a few watts, yet the 
succeeding r -f amplifiers do not 
have the critical biasing require- 
ments of the linear amplifiers which 
are usually associated with low- 
level modulation systems. 

During the past year an experi- 
mental uhf television transmitter 
utilizing this system has been built 
for the Pacific Video Pioneers in 
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For UHF - TV Transmitters 
By WILLIAM E. EVANS, Jr. 

Research Engineer 
Stanford Research Institute 

Stanford, California 

Long Beach, California. This trans- 
mitter is now on the air in Long 
Beach on a carrier frequency of 
530 mc. The peak power output of 
the unit is 150 watts. Although at 
present it is being used at this 
power level, just as in the case of 
f -m transmitters, all of the modu- 
lation equipment necessary for op- 
eration at any power level is pres- 
ent, and it is hoped soon to use the 
present unit merely as an exciter 
for succeeding r -f power amplifier 
stages. 

The choice of tubes which can be 
used to go on to higher power is 
made easier by the fact that there 
is no amplitude linearity require- 
ment placed on these amplifiers. 
High -power traveling -wave tubes, 
klystrons, resnatrons, and other 
similar devices which are difficult 
to modulate by any other method, 
should be ideally suited for use in a 
phase -to -amplitude modulated tele- 
vision transmitter. 

Figure 2 is a block diagram of 
the present 150 -watt uhf transmit- 
ter. The crystal oscillator output is 
multiplied up to a power level of 
about four watts at 265 mc. There 
it divides to go through the two 
halves of a twin -channel phase mod- 
ulator, each side of which is capable 
of linear modulation up to ±22.5 
degrees. The two -watt output of 
each phase modulator is then 
doubled in frequency and amplified 
to 75 watts power level in two 
4X150A coaxial cavity stages. 
These two 75 -watt 530 -mc signals, 
which are constant in amplitude 
but varying in phase, are then fed 
into the common antenna. There 
they combine to produce a resultant 
150 -watt output wave which is con- 
stant in phase but modulated in am- 
plitude. The function of the dummy 

Special uhf modulator tube produces ± 45 -degree phase shift in two 265 -mc channels, 
The beam source in experimental model shown is a twin -gun structure rather than q 

rectangular beam gun as described in the text 

load shown on this diagram will be 
discussed later. 

A phase -to -amplitude transmit- 
ter can be functionally divided into 
three major sections: a twin -chan- 
nel phase modulator, a radio -fre- 
quency power amplifier section, 
and an output combining network. 
The operation of the transmitter 
is easier to visualize by starting at 
the output end and working back to 
the crystal. 

Output Combining Network 

As one might suspect, the full 
story on the power -combining proc- 

FIG. 3-Basic arrangement (A) and out 
put circuit (B) with compensation 

ess is not quite as simple as the 
basic vector addition discussed 
earlier. There is a troublesome re- 
active component introduced by the 
relative phase of the drive voltages 
and the common load current. 

Consider a phase -to -amplitude 
transmitter in which the final 
stages of the two phase -modulated 
channels are connected in series in 
order to feed the common load re- 
sistance by means of the link coup- 
ling arrangement shown in Fig. 3A. 
The two channel voltages E, and Ea 
add vectorially to produce a re- 
sultant voltage ER which is effective 
in driving current through the load 
RL. It can be seen that 

ER = 2E1 cos 0/2 (1) 

where O is the relative phase angle 
between the two channel voltages. 

Since RL is resistive, the common 
load current IL circulating in the 
series circuit will be in phase with 
ER. Channel No. 1 is then putting 
out a voltage of E, but has a cur- 
rent of IL flowing through its link 
coil. Since El leads IL in phase, this 
channel sees an inductive load. 
Channel No. 2 on the other hand, 
puts out a voltage of Ea but has a 
load current of IL and thus sees a 
capacitive load impedance. These 
reactive components effectively de - 
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CHANNEL- RI 

-e- 
D 

tune the final tank circuits and if 
left uncompensated would reduce 
the plate -circuit efficiency of the 
final amplifiers in approximate pro- 
portion to the power factor of the 
load. This power -factor angle 
varies over the modulation cycle so 
that no static correction can be 
made which will be effective at all 
times. 

It is possible judiciously to de - 
tune the final tank circuits, one to 
the inductive side and the other to 
the capacitive side in order to com- 
pensate completely for the reactive 
power somewhere near the middle 
of the modulation cycle. This is the 
procedure normally followed in low - 
frequency transmitters. With such 
an adjustment the power factor, 
and consequently the efficiency, will 
be found to remain high over the 
peak half of the modulation cycle. 

TO ANTENNA 
(RL) 

INPUT FROM, I a4 INPUT FROM 
CHANNEL NO.2 

3 
D I' Ñq- 

DUMMY LOAD RESISTOR RD. RL 

FIG. 4-Constant impedance output 
coupling network 
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FIG. 5-Modulation characteristic illus 
trates linearity of system 
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FIG. 6-Twin-channel 265 -mc phase 
modulator offers further simplification 

The load power .factor will then be- 
come very poor near the modulation 
troughs, but there the total power 
being handled is low and the actual 
power loss is small. Because of in- 
teraction of the two final circuit ad- 
justments the actual detuning pro- 
cedure is in practice rather critical 
and has not yet been attempted at 
uhf. 

There is one further complica- 
tion. The foregoing discussion has 
assumed that the output of each 
final amplifier remains constant in 
amplitude while varying in phase. 
Since the power drawn out of these 
constant voltage output stages 
varies over the modulation cycle it 
can be seen that with such an out- 
put connection the phase -to -ampli- 
tude system is in reality a load im- 
pedance modulation system. It is 
very much the same as if one had a 
frictionless and inertialess link - 
coupling device between the trans- 
mitter and its load. Amplitude mod- 
ulation could then be accomplished 
by swinging the link back and 
forth, a process which would re- 
quire no modulator power. 

When confronted with such a 
widely varying load impedance the 
output voltage regulation of a nor- 
mal class -C amplifier is quite poor. 
This is especially true near the no- 
load condition where the peak r -f 
plate voltage can rise to several 
times the applied d -c voltage. The 
result is a curvature of the modu- 
lation characteristic and danger 
from high -voltage breakdown un- 
less steps are taken to regulate the 
final tank voltages. 

Dummy Load 

At the cost of somewhat reduced 
overall efficiency there is a simple 
way of completely overcoming both 
the reactive detuning problem and 
the voltage regulation problem. In 
Fig. 3B another output winding has 
been added to each final tank coil. 
These two new windings are con- 
nected in series and feed power to 
a dummy load resistor in such a 
manner that when E1 and E2 are 
series aiding, El and E2 are in 
series opposition. The vector dia- 
gram shows the resultant voltage 
across the dummy load to be a 
sinusoidal function of 0/2. 

ER' = 2E1 sin 0/2 (2) 

From Eq. 1 the power into the 

useful load at any time is 

P 4E12cos20/2 
(3) RL 

Similarly, the power into the 
dummy load is 

- 4E12 nº0/2 
(4) 

RD 

If RL = RD = R, then the total 
power drawn from both final ampli- 
fiers is the sum of 3 and 4; 

z 

Pweal = E1 
(sin20/2 -{- cos20/2) 

4E12 

R 
(5) 

Equation 5 states that the total 
power drawn from the final ampli- 
fiers with the circuit arrangement 
shown in Fig. 3B is constant. The 
power is smoothly shifted back and 
forth between the antenna and the 
dummy load in accordance with the 
relative phase between channels 
which is determined earlier in the 
transmitter. Further analysis 
shows that the inductive component 
introduced by one load is exactly 
compensated by the capacitive com- 
ponent of the other load so that 
each looks into a load impedance 
which is resistive and constant dur- 
ing all parts of the modulation 
cycle. 

The series voltage addition which 
has been discussed thus far is 
rather difficult to handle physically 
with coaxial lines, so that in the 
actual transmitter, instead of add- 
ing two constant -voltage genera- 
tors in series, use is made of the 
quarter -wave transmission line 
property that such a line when fed 
with a constant -voltage generator 
at one end looks like a constant -cur- 
rent generator at the other end. 
These constani-current generators 
can then be combined parallel. 

Figure 4 shows the actual config- 
uration used in the present uhf 
transmitter. The constant voltage 
outputs from the two final stages 
are fed into terminals A and C. The 
top two A/4 lines transform these 
into constant -current generators 
which are combined in shunt to 
feed current to the antenna. The 
other half of the network takes the 
place of the second windings shown 
in Fig. 3B. Two more X/4 lines pro- 
vide the constant -current genera- 
tors and an extra A/2 added to one 
of the lines gives the necessary 180- 
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degree phase reversal. 
The network shown in Fig. 4 

then has the useful property of con- 
verting phase modulation to am- 
plitude modulation. Its input im- 
pedances are resistive and constant 
regardless of the relative phase 
angle between the two input volt- 
ages. The input resistances equal 
the load resistances when the Z. of 
all the lines in the network is 
V 2RL. 

Figure 5 shows the modulation 
linearity to be expected from the 
phase -to -amplitude system. It has 
already been pointed out that this 
curve of volts to the useful load 
versus the relative channel phase 
angle is cosinusoidal. For speech or 
sine -wave modulation all operation 
must be restricted to the linear por- 
tion of this curve. Television video 
waveforms offer less of a problem, 
for although the transfer charac- 
teristic is quite curved near the top 
part, it departs from a straight line 
by less than 4 percent over the first 
75 percent of its total amplitude. 
Thus, for television the full swing 
of a phase -to -amplitude transmit- 
ter, from completely out -of -phase 
to completely in -phase operation, 
can be utilized. The picture infor- 
mation which occupies the lower 75 
percent of the composite video 
waveform falls on the more linear 
portion of the transfer characteris- 
tic and a simple sync -stretching 
operation at the video input to the 
modulator insures the required 
sync pulse height at the transmitter 
output. 

It should be noted that when 
using the constant -impedance out- 
put network none of the high -power 
stages works any harder at the sync 
peaks than at any other part of the 
cycle so that sync compression 
from the usual causes is not pres- 
ent. 

Power Considerations 

For television waveforms the 
power diverted into the dummy 
load is less than half the total 
power because of the one-sided na- 
ture of the television signal. This 
loss is not so serious as might first 
be imagined because of two 
reasons : first, at the present stage 
of the uhf transmitter art the pri- 
mary emphasis is not so much on 
what final stage efficiency can be 

Experimental 530 -mc cavity amplifier 
capable of 75 to 100 watts with 15 to 20 

watts drive 

obtained as it is on how much mod- 
ulated power can be produced with 
available tubes. The power loss 
may be regarded as the price paid 
for using high -power tubes which 
are difficult or impossible to modu- 
late by other means; second, the 
power loss is little more than one 
would expect to expend in high- 
level video equipment even if the 
modulation could be accomplished 
by other means. 

If we make the simplifying as- 
sumption that the average plate effi- 
ciency of a uhf tube is roughly the 
same when operating near the peak 
power level, whether it be operated 
with grid modulation, as a class -B 
linear amplifier or as a saturated 
class -C amplifier, we can draw the 
following conclusions about the loss 
suffered by throwing away a por- 
tion of the power in a dummy re- 
sistor in order to obtain a simplified 
outphasing system. When a televi- 
sion transmitter is radiating sync 
pulses and a completely black pic- 
ture, its average power output is 
very nearly 60 percent of the peak 
synchronizing pulse power. Thus, a 
tube which could produce 100 watts 
continuously without exceeding its 
ratings would be capable of produc- 
ing 100/0.60 = 166 watts peak 
power when running with a black - 
level picture, still staying within its 
power dissipation ratings. 

When the same tube is used in a 
phase - to - amplitude transmitter 
utilizing the constant -impedance 
output network, it is required to 
deliver continuously to the network 
an amount of power equal to the 
peak synchronizing pulse power. 
This would mean peak power per 
tube of 100 watts for the tube of 
this example when used in outphas- 
ing service as compared with 166 
watts for the same tube in a grid - 
modulated transmitter. 

This represents a 2.2 -db penalty 
in the peak r -f power available 
caused by use of the dummy load 
resistor and represents the worst 
possible case. It is a pessimistic 
figure since the average plate effi- 
ciency of the saturated class -C 
stage will usually be somewhat 
higher than that of the other two 
systems at black level instead of 
equal to it as was assumed. Also, 
the foregoing comparison was 
based on the useful power obtained 
from a single tube. An outphasing 
system has two final stages whose 
power outputs add at the antenna, 
while no additional video power is 
required as would be the case if a 
grid -modulated transmitter were 
operated with multiple tubes in the 
final amplifier. 

It should be pointed out, more- 
over, that the phase -to -amplitude 
system when operated without this 
dummy resistor is a high -efficiency 
system with overall efficiencies sur- 
passing even that of plate modula- 
tion when losses in the modulator 
are taken into account. After be- 
coming more familiar with the ac- 
tual operating characteristics of 
the completed 150 -watt transmit- 
ter, it may be possible to dispense 
with the dummy load resistor and 
the network arms leading to it, and 
to operate the final amplifier stages 
at higher efficiency by purposely de - 
tuning them, one to a higher fre- 
quency and the other to a lower one, 
just as is done in low -frequency 
transmitters. One very preliminary 
and partially successful attempt at 
this has already been made. 
Whether the more complicated tun- 
ing procedure can be held to a prac- 
tical operating routine is something 
that only continued tests can de- 
termine. 

Radio -Frequency Amplifiers 

The second major division of a 
phase -to -amplitude system is the 
r -f power amplifier section. The am- 
plifiers used in this television 
transmitter are of the conventional 
coaxial cavity type. Each channel 
utilizes one 4X150A tube as a 
straight -through amplifier on 265 
me followed by another 4X150A 
operating as a frequency doubler to 
530 mc. Since both of the p -m side - 
bands must be amplified special at- 
tention was paid to the circuit load - 
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ing and to the interstage coupling 
networks to maintain the required 
9 -mc bandwidth. 

The final and driver stages of 
this particular transmitter are lo- 
cated on a separate frame from the 
rest of the equipment and can be 
remotely mounted on top of the 
tower close to the antenna in order 
to minimize the 530 -mc transmis- 
sion line loss. At the present trans- 
mitter location the antenna is on 
top of a sturdy oil derrick which 
makes such an installation possible. 

The third major component, the 
phase modulator unit, is really the 
heart of this type of transmitter. 

Phase Modulator 
Constructing a stable linear 

phase modulator which will work 
reliably at carrier frequencies of 
several hundred megacycles is quite 
a problem in itself. The prime re- 
quirements are simplicity and ease 
of adjustment, since the operating 
frequency makes it impractical to 
use a monitoring oscilloscope dur- 
ing tune-up. Several types of phase 
modulators have been built for this 
transmitter and tried with varying 
degrees of success. 

The one in use at present makes 
use of a network similar to the one 
used at the output of the transmit- 
ter to convert p -m into a -m. Since 
this network is a linear, bilateral 
device it can be used equally well 
for converting a -m to p -m. It is 
only necessary to feed two non- 
adjacent terminals of the network 
with amplitude -modulated signals 
having the proper r -f and video 
phase relationships. From the 
other two terminals one can then 
obtain two signals of substantially 
constant amplitude, but phase mod- 
ulated in opposite directions by 
equal amounts. This is exactly the 
result desired, and it comes about 
when the two amplitude -modulated 
input voltages are 90 degrees out of 
r -f phase and 180 degrees out of 
video phase with each other. The 
total linear modulation range of 
this arrangement is about 50 de- 
grees, so that in order to obtain a 
530 mc phase -shift versus video - 
voltage curve linear over the neces- 
sary -* 45 -degree range, it is neces- 
sary to operate the phase modu- 
lator at half the final frequency, or 
at 265 me. 

Figure 6 is a block diagram of 
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FIG. 7-Cross sections of experimental 
phase -modulator tube 

this 265 -mc twin -channel phase 
modulator. 

Special Modulator Tube 

To obtain in practice the pre- 
cise phase relationships required 
at the input to the network 
of the phase modulator just de- 
scribed, a rather involved tuning 
procedure must be used. In order to 
obtain a still simpler modulator, a 
special twin -channel phase modu- 
lator tube has been developed which 
does the entire job in one tube and 
requires virtually no alignment. 
Fig. 7 is a cross-sectional diagram 
of such a tube. 

A fan -shaped electron beam of 
rectangular cross section falls on 
two diagonal collector plates which 
are separated by a ground plane. 
The beam is intensity modulated at 
the carrier frequency and is elec- 
trostatically deflected laterally by 
the video modulation. Sideways de- 
flection of the beam causes the 
point of electron impingement on 
one collector plate to move forward, 
thus shortening the transit time. 
At the same time the point of elec- 
tron impingement on the other 
plate moves backward, increasing 
the transit time to that plate. Two 
separate output circuits tuned to 
the carrier frequency are then con- 
nected to these two collector plates, 
and the two output signals are thus 
phase modulated in opposite direc- 
tions by the video input. The modu- 
lation characteristic can be linear 
or curved, depending upon the con- 
figuration of the collector plates. 

Several of these special phase - 
modulator tubes have been built 
and successfully demonstrated. 
However, the maximum r -f power 
output that has thus far been ob- 
tained from any of them has been 
in the milliwatt region, and they 
have not been used in the transmit- 
ter because of all the extra ampli- 
fication involved. If such a tube can 

be built to deliver on the order of 
one to ten watts into each channel, 
the problem of a really simple phase 
modulator for phase -to -amplitude 
television transmitters should be 
completely solved. 

Overall Transmitter Operation 

The developmental 150 -watt 
transmitter has been as stable in 
operation as any other type of uhf 
television transmitter and has 
given consistent service. The meas- 
ured overall video response is flat 
within 1 db to 4.8 mc, the modula- 
tion linearity is good, and the hori- 
zontal resolution of the radiated 
picture is better than 400 lines. 

The phase modulator is at pres- 
ent the weakest link in the chain, 
and requires about twenty minutes 
of warm-up time to completely 
settle down to drift -free operation. 
After this period, however, the 
transmitter will operate over a nor- 
mal eight -hour day with only occa- 
sional monitoring. 

The real value in the phase -to - 
amplitude modulation system lies in 
its ability to go to very high power 
levels. The added complexity of the 
system can hardly be justified at 
levels where modulation power can 
be easily obtained by conventional 
means. For broadcast transmitters 
the savings in physical size, over- 
all efficiency, and initial cost do not 
ordinarily become evident below 
five or ten kilowatts. The 150 -watt 
uhf phase -to -amplitude television 
transmitter on the other hand is 
about the same physical size and 
only slightly more complex than a 
conventional grid -modulated trans- 
mitter of the same power level. It 
would then appear that the system 
would have distinct advantages for 
use in uhf television transmitters 
above 500 to 1,000 watts. 

The work described in this paper 
has been carried on at the Stanford 
Research Institute, Stanford, Cali- 
fornia, as a portion of a uhf tele- 
vision program sponsored by John 
H. Poole, owner of experimental sta- 
tion KM2XAZ in Long Beach, Cali- 
fornia. 
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Electronic Control of 
ANESTHE SIA 

THE TECHNIQUE of production 
of anesthesia at first sight 

may appear to be far removed 
from electronic problems and in- 
terests. Actually, this is not so. 
Those engineers who are versed in 
the theory of servomechanisms will 
have a good background for the un- 
derstanding of some of the funda- 
mental problems of anesthesia and 
the attempts that have been made 
recently to solve them by electronic 
means. 

The anesthetist, in the course of 
giving an anesthetic agent, receives 
a continuous flow of information 
from his sense organs (eyes, ears 
and hands) which he integrates 
and, in the light of previous experi- 
ence, utilizes to form a judgment of 
the patient's depth of anesthesia. 
He compares this estimate with a 
known standard depth of anesthesia 
which the surgeon requires for the 
particular stage of the operation, 
and then he takes appropriate ac- 
tion to increase or to decrease the 
anesthetic concentration. 

The servoengineer will immedi- 
ately recognize this operation as a 
rather complex form of servomech- 
anism with a human linkage. This 
is an important concept, for it leads 
directly to an understanding of 
some of the defects which such a 
system might develop. These are 
actually of two kinds: (1) a failure 
to integrate satisfactorily the in- 
formation received from the pa- 
tient, with a consequent erroneous 
estimate of anesthetic depth, and 
(2) a slowness or lag in the system 
which results in information being 
acted upon too late. The overall re- 
sult of the second defect is that an- 
esthesia alternates rapidly between 
being too deep and too light. 

While the first defect usually is 
seen only in the work of an inex- 
perienced anesthetist, the hunting 
defect appears to be present to 
some extent in most manually con- 
trolled anesthetic administrations. 

An extensive series of experi- 
ments on animals' has shown that 

Brain potentials, which increase as anesthesia de- 
creases, are integrated and amplified to fire thyratron 
that actuates one -stroke electric pump for feeding more 
anesthetic to patient to maintain desired degree of 

anesthesia during an operation 

By REGINALD G. BICKFORD 
Laboratory of Electrocncephaloyraphy 

Mayo Clinic and Mayo Foundation 
Rochester, Minnesota 

the electrical activity of the brain 
undergoes a characteristic series of 
changes in relation to depth of anes- 
thesia. Most anesthetic drugs ap- 
pear to act in the following manner. 
In low concentrations, such as would 

be necessary to induce a state of 
light anesthesia, these drugs ap- 
pear to stimulate the cortical nerve 
cells and result in a considerable in- 
crease in electrical output over that 
of the resting state. With a further 

Clinical medal of servoanesthetizer, being used for administration of nitrous oxide - 
ether anesthesia to patient on operating table 
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increase in the concentration of the 
anesthetic drug, this stimulating 
effect changes to one of depression 
of the electrical output which con- 
tinues until, in deep anesthesia, the 
brain may become electrically inac- 
tive. This will be understood by 
reference to Fig. 1, which shows 
the effects of two commonly em- 
ployed anesthetic drugs, ether and 
pentothal, on the brain potentials 
(electroencephalogram) of the mon- 
key. The patterns are similar to 
those seen in the human being. 

Thus, the electrical output of the 
brain provides us with a simple in- 
dex of depth of anesthesia which 
can replace the estimate resulting 
from the integration of rather com- 
plex clinical signs. Since this elec- 

maintain a given level of anesthesia. 
The system is illustrated diagram- 
matically in Fig. 2. 

Details of Apparatus 
The complete apparatus for the 

automatic production and mainte- 
nance of anesthesia is called the 
servoanesthetizer. It comprises es- 
sentially five separate units: (1) 
electrodes and leads, (2) amplifier, 
(3) integrator, (4) electromechan- 
ical transducer, and (5) anesthetic 
reservoir and piston feed (with va- 
porizer for ether). 

The electrodes which pick up the 
potential variations from the scalp 
consist of either small silver disks 
held in contact with the scalp by 
conductive jelly or fine needles 
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FIG. l-Influence of pentothal sodium and ether anesthesia on electroencephalogram 
and integrated brain potential output of monkey brain. Pips of integrated tracing 

each produce one stroke of anesthetic pump 

trical activity can be recorded by 
relatively simple means (electrodes 
attached to the surface of the 
scalp) and can be quantitated by in- 
tegration, that part of the human 
linkage in the servomechanism 
which is concerned with estimating 
depth of anesthesia can now be re- 
placed by an electronic circuit. 

The next problem, that of replac- 
ing the error -computing and anes- 
thetic -administrating side of the 
servomechanism, is relatively sim- 
ple. If an electromechanical system 
is designed that will deliver the 
anesthetic agent to the patient at a 
rate proportional to the energy out- 
put of the cortex, a servoloop will be 
completed that will automatically 

which pierce the scalp a small dis- 
tance. Two active leads and a 
ground are employed, the former 
being placed in the frontal and oc- 
cipital (back) parts of the head, 
while the ground usually is located 
intermediately. 

The amplifier has five R -C cou- 
pled stages and is push-pull 
throughout. By the use of cathode 
degeneration on the first two stages, 
a high (50,000 to 1) in -phase rejec- 
tion ratio can be obtained which 
assists in eliminating interference. 
Since the brain -wave frequencies 
which are of interest for the con- 
trol of anesthesia fall between about 
1 and 6 cycles per second, it is ad- 
vantageous to eliminate most of the 

frequencies outside this range. The 
amplifier used is linear between 1 

and 10 cps, with cutoff at 0.5 and 30 
cps. The first two stages are bat- 
tery -operated. The voltage amplifi- 
cation employed is about 10'. 

The output from the power stage 
is fed to an inkwriter which traces 
the brain potential onto paper trav- 
eling at a rate of 1.5 cm per second. 
The inkwriter is used for monitor- 
ing and, if necessary, for the per- 
manent recording of the brain wave 
and heart tracings throughout anes- 
thesia. 

A second amplifier-inkwriter is 
used to register the electrocardio- 
gram and is not directly concerned 
in the automatic production and 
maintenance of anesthesia. 

The input to the integrator cir- 
cuit (Fig. 3) is taken asymmetric- 
ally from the third stage of the 
push-pull amplifier. The signal 
passes through potentiometer R1, 

which is the main regulator of 
depth of anesthesia, to the grid of 
integrator tube V,. By adjustment 
of screen potential with R,, this 
tube is biased to cutoff in the ab- 
sence of an input signal. With the 
arrival of brain potentials, anode 
current flows in V, and C, charges 
until, at a critical voltage, it is 
rapidly discharged by the flip-flop 
circuit using V4,, and V,8. The repe- 
tition frequency of the discharge is 
proportional to the integrated po- 
tential output of the brain, which, it 
will be remembered, is the electronic 
measure of depth of anesthesia. 
This relationship is illustrated well 
in Fig. 1, where the integrator 
pulses appear above the correspond- 
ing brain -wave tracing. 

It remains to discharge to the pa- 
tient appropriate amounts of anes- 
thetic agent at each integrator 
pulse. This is done by use of the 
pulse to energize via thyratron V, a 
modified electromechanical stepping 
relay, the threaded shaft of which 
advances a metal block which is in 
contact with the piston of a syringe 
containing ether or barbiturate in 
solution. The syringe is connected, 
through a fine plastic tubing, to a 
vaporizer or a vein, according to 
the kind of anesthetic agent in use. 

Operation 

When this system is in operation, 
the anesthetic agent is fed to the 
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animal or to the human patient at 
a rate which varies directly 'with 
the integrated potential output of 
the cortex. A point of equilibrium 
is reached at which the rate of in- 
fusion of the anesthetic drug bal- 
ances the rate of removal or de- 
struction by the tissues, as indi- 
cated in' Fig. 2. The actual depth of 
anesthesia at which this equilibrium 
is attained is dependent on the pro- 
portionality settings between poten- 
tial output of the cortex and dosage. 
This can be adjusted by gain con- 
trol potentiometer R, (Fig. 3), 
which is calibrated in terms of 
depth of anesthesia. 

The system is put into operation 
by injecting, initially, a small 
amount of anesthetic agent. On 
reaching the brain, the anesthetic 
stimulates the cortical neurones and 
increases their electrical output; 
this in turn will increase the rate of 
administration of the drug. In this 
phase the system will be seen to be 
selfaugmenting (positive feedback). 
As soon as the drug reaches the 
concentration at which suppression 
of cortical electrical activity com- 
mences, the system changes to a 
selflimiting (negative feedback) 
cycle. It is in this phase that the 
system settles into equilibrium and 
will maintain a depth of anesthesia 
which depends on the adjustment 
of R,. 

Homeostatic Properties 

Because of its feedback cycle, the 
apparatus has some of the prop- 
erties of a homeostatic system, and 
it tends to compensate for factors 
which disturb the equilibrium. For 
instance, if the anesthetic mixture 
is diluted or a leak develops in the 
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FIG. 3-Integrator and electromechanical transducer that act together to apply 
more anesthetic when brain potential of patient rises 

intravenous tube, the machine auto- 
matically increases its rate of ad- 
ministration in an attempt to com- 
pensate for these changes. Complete 
compensation is not attained, since 
this is a droop variety of servo- 
mechanism (similar to the governor 
of a steam engine) in which a 
change in conditions results in a 
relatively slight shift of the system 
to a new equilibrium point. How- 
ever, the fact that animals have 
been kept automatically anesthetized 
for periods up to two or three days 
without circuit readjustment sug- 
gests that compensation is adequate 
to deal with the disturbances en- 
countered in normal anesthesia. 

Applications 
The servoanesthetizer is finding 

a number of different applications 
in both research and practical anes- 
thesia. Its ability to hold a steady 
and known level of anesthesia is 
important in research work on 
brain function in the animal, since 
a variable which in the past has 
been difficult to control is elimi- 
nated. Research in human anes- 
thesia, and more particularly in - 
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FIG. 2 --Type of servoloop employed to maintain desired level of anesthesia without 
hunting 

vestigations into the interaction of 
various anesthetic agents, also will 
be facilitated. The greatest interest, 
however, naturally attaches to the 
application of the servoanesthetizer 
to maintain clinical anesthesia. The 
control of the administration of 
ether by this method is at present 
under trial, but early results indi- 
cate that smooth anesthesia free 
from hunting can be maintained. 

Although automatic anesthesia 
will relieve the anesthetist of much 
tedious work, it should be empha- 
sized that he will always be required 
to initiate and probably to slíper- 
vise the administration. Safety de- 
vices are now under development 
which will ensure that when an 
emergency arises, such as operative 
shock or failure of respiration, a 
warning signal is given and ad- 
ministration of the anesthetic agent 
is automatically discontinued. A 
further development is the provi- 
sion of an adjustment for depth of 
anesthesia (R,) which can be op- 
erated directly by the surgeon. This 
should ensure that the patient is 
always at a suitable level of anes- 
thesia for any particular stage of 
the operation. A fuller discussion 
of the problems will be found in the 
original papers." '' 
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PHOTOMETER 
Jiectron icroscope 

Correct photographic exposure is determined by a simple attachment. A multiplier photo - 

tube views the fluorescent focusing screen and beam intensity is indicated by a micro - 

ammeter. Special circuits protect the meter movement during exposure to strong light 

LL electron microscopes incorpo- 
rate a fluorescent screen located 

close to the photographic plate for 
the purpose of visualizing and 
focusing the electron image. To 
make an exposure, the screen is dis- 
placed and the electron beam is al- 
lowed to fall directly upon the 
photographic emulsion. 

The usual method of determining 
the proper exposure has been to try 
to make an intelligent guess of the 
intensity by judging the brightness 
of the fluorescent image. In prac- 
tice this procedure is not reliable 
and results in a considerable varia- 
tion in the exposure of the plates. 
It was decided to try some type of 

This paper is based on work performed 
under contract with the United States 
Atomic Energy Commission at The Uni- 
versity of Rochester, Atomic Energy Proj- 
ect, Rochester, N. Y. 

BY FRANCIS W. BISHOP 
Department of Radiation Biology 

The University of Rochester 
School of Medicine and Dentistry 

Rochester, N. Y. 

photosensitive device to measure the 
light from the screen of the type 
EMU electron microscope in order 
to obtain more consistent results. 

The light from the fluorescent 
screen at the intensity normally 
used for an exposure is weak and 
ordinary photocells are inadequate, 
unless a fairly sensitive galvanom- 
eter is used. The brightness of the 
screen will vary over a wide range 
during the exploration of a speci- 
men, particularly in microscopes 
employing the biased gun. Because 
the pickup device might be exposed 
accidentally to strong artificial light 
or even daylight, it is possible for 
the output current from a photo - 

FIG. 1-Circuit of the photometer used with the electron microscope 

tube to rise to a value dangerous to 
a sensitive meter. 

It was found that the type'931A 
multiplier phototube would give a 
satisfactory output when mounted 
externally in a position to receive 
light from the fluorescent screen. 
To avoid the use of a delicate meter, 
a self-limiting balanced vacuum - 
tube voltmeter output stage was 
added to the electron multiplier. 
The input circuit of this final stage 
includes a resistor R1 in series with 
the anode of the phototube. A volt- 
age is developed across this resistor 
when the phototube is illuminated, 
and the vacuum -tube voltmeter is 
used to measure this voltage. The 
circuit components are mounted in 
a small chassis, which was designed 
to fit into a space available inside 
the microscope cabinet. 

Design Details 

The 931A phototube requires a 

supply of some 1,250 volts. The 
power source is made in two sec- 
tions : the first is a 1,000 -volt pack 
to supply the dynode voltages, while 
the second is used to furnish the 
250 volts between the final dynode 
and the anode. This last voltage 
source is also used to operate the 
vacuum -tube voltmeter, which con- 
sists of two 6J7 tubes operating 
with about 45 volts on the plates 
and about 2.5 volts negative grid 
bias. The grids are connected to 
the two ends of the resistor R, 
which is in series with the plate of 
the 931A phototube. When current 
flows through this resistor, a volt- 
age drop occurs and one of the 6J7 
tubes draws less current, producing 
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The photometer components are mounted inside the microscope housing. Arrow points to the brass cylinder enclosing the multiplier 
phototube. Both the meter and the clock mounted at left are illuminated via plastic rods 

an unbalance in the plate circuit. 
A 0-200 microampere meter be- 
tween the plates measures this 
unbalance. When the signal approxi- 
mates 3 volts, the 6J7 reaches cut- 
off, and beyond this point there is 
no increase in the meter deflection. 

With no light on the phototube, 
and a rough balance obtained with 
R the meter is set to zero with R2. 
Then with 3 volts or more applied 
to resistor RI, the meter is set to 
full-scale deflection by means of the 
control R3. This completes the cir- 
cuit adjustments. 

The meter is mounted on the 
panel of the microscope just below 
the clock, and a pilot light is ar- 
ranged with plastic conductors so 
that both the meter and the clock, 
which has a sweep second hand, are 
illuminated. This is a convenient 
arrangement because timing of the 
exposure is done by this clock. The 
control panel lights of the micro- 
scope are turned off during an ex- 
posure since a small amount of light 

from this source may reach the 
phototube. The room light switch 
on the panel of the microscope is 
wired so that only when the room 
lights are off is the photometer 
energized, making its operation 
more or less automatic. 

The phototube is mounted exter- 
nally on the microscope column at 
the top edge of the left-hand view- 
ing window as shown in the photo- 
graph. It is protected by a brass 
tubing in which is milled a narrow 
slit oriented in such a way that it 
picks up light only from that por- 
tion of the fluorescent screen upon 
which the useful image falls. This 
arrangement insures accuracy at 
any magnification. 

Using the Instrument 

When the image of an opaque 
specimen covers a large part of the 
field, some judgment must be exer- 
cised in determining the proper ex- 
posure from the deflection of the 
meter but a few trials will calibrate 

the unit for almost any condition. 
For most of our work the light in- 
tensity is adjusted to a predeter- 
mined reading of the meter by 
means of the condenser lens control 
and a constant exposure time is 
used. If illumination from unwanted 
sources is excluded the phototube 
may be mounted in any convenient 
position and the light from the 
screen brought to it by means of a 
plastic rod. 

The use of this attachment to the 
electron microscope has resulted in 
extremely uniform exposures. The 
elimination of guesswork in the ex- 
posure does away with the loss of 
otherwise useful plates and greatly 
simplifies the making of prints or 
enlargements from the negatives. 
The location of the phototube near 
the top of the window does not in- 
terfere with visual observation of 
the fluorescent screen from this 
side. Experience with the device 
for some two years has proved its 
practicability. 

ELECTRONICS - September, 1950 111 

www.americanradiohistory.com



Microwave Diffraction Charts 
The radius of the first Fresnel zone at various distances from the nearest terminal end 

of a microwave relay course can be determined from one nomogram. The adjusted 

distance required in Fresnel zone calculations is shown in the second alignment chart 

By EARL D. HILBURN 
Assistant Chief Engineer, WMAL 

The Evening Star Broadcasting Co. 
Washington, D. C. 

MICROWAVE SIGNALS over 
line -of -sight courses are 

frequently observed to depart 
considerably from the free -space 
predictions. 

Variations from free -space cal- 
culations are due to combinations 
of refraction and diffraction ef- 

ADJUSTED DISTANCE 
IN MILES 

50- 
40- 

30 - 
20- 

Io - 
9= 
e- 
7- 
6- 
5- 
4- 
3- 

2- 

I - 
0.9 
0.8 = 
0.7 - 
0.6 - 
0.5 - 
0.4 - 
0.3 - 
0.2 - 

0.1 - 

CLEARANCE 
IN FEET 

- 400 

- 300 

- 200 

- 100 - 90 

- 80 

- 70 

- 60 

- 50 

- 40 

- 30 

- 20 

- I O 

_ 9 

-8 - 7 

-6 

fects, as well as occasional ab- 
sorption conditions due to rain, 
snow or fog. Of these factors, 
all but diffraction vary with 
weather conditions and combine 
to form the diurnal and seasonal 
variations noted in point-to- 
point relay services. 

Although considerable infor- 
mation is available in the liter- 
ature to enable the engineer to 
predict with fair accuracy the 
signal strength under given con - 
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ditions of temperature and per- 
centage of water vapor in the 
atmosphere, the usual practice is 
to allow certain empirical mar- 
gins of safety or fading factors 
based on long-term observations 
of relay signals at various fre- 
quencies. Diffraction effects, un- 
like those associated with refrac- 
tion, do not change with time and 
weather conditions but are de- 
termined by the choice of oper- 
ating sites and the intervening 
terrain. As the course line clear- 
ance is readily determined, and 
frequently is a factor under the 
engineer's control, diffraction 
factors are of practical interest 
in most microwave relay instal- 
lations. 

Fresnel Zone 

From diffraction theory,' when 
a wave strikes an intervening 
object a spherical wavefront ra- 
diates from the edge of the ob- 
struction. The field intensity at 
any point beyond the obstruction 
is thus dependent upon the vec- 
tor sum of the direct and scat- 
tered wavefronts reaching the 
receiver. A Fresnel zone may be 
defined as a circular zone about 
the direct path at such a radius 
that the distance from a point 
on this circle to the receiving 
point has a path length that is 
some multiple of a half wave- 
length longer than the direct 
path. Hence, according to Fres- 
nel's zone theory, all the even - 
numbered zones will send wave - 
fronts to the receiver in opposite 
phase to all those from odd - 
numbered zones. 

The effective field intensity at 
the receiver will rise and fall 
above and below the free -space 
value as the scattered waves al- 
ternately reinforce and cancel 

(continued on p 114) 
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Microwave Diffraction Charts (Continued) 

TRANSMITTER 
TO OBSTRUCTION 

%o 

ADJUSTED 
DISTANCE 
--5 

the direct wave. The energy 
reaching the receiver from a 
given zone is proportional to the 
area of that zone and inversely 
proportional to the distance from 
the receiver. As the width of the 
rings making up the zones de- 
creases rapidly as the radius of 
the circles increases, the first 
few zones are the only ones of 
any practical importance in dif- 
fraction studies of radio waves. 

It has been stated' that a good 
optical path for microwave trans- 
mission is one with full first - 
Fresnel -zone clearance. With 
such an optimum path the sig- 
nal strength at the receiver (ex- 
cluding meteorological effects) is 
somewhat better than free space 
values due to the fact that the 
phase shift along a line from the 
transmitting antenna to the top 
of the obstruction and from 
there to the second antenna is 

I 

_4 
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0 0 

OBSTRUCTION 
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about one-half wavelength great- 
er than the phase shift of the 
direct path and some signal re- 
inforcement is obtained. 

Figure 1 indicates directly the 
radius of the first Fresnel zone 
as a function of distance and 
operating frequency. The con- 
struction shown assumes a plane 
wave (that the spherical wave 
has expanded to the point where 
the front is flat over the diam- 
eter of the diffraction zones). 

The results given by this chart 
hold true only if the obstruction 
is very close to one end of the 
course. For accurate results at 
any point along the path, the set- 

-ting on the distance scale should 
be adjusted in terms of the re- 
sults given by Fig. 2. This en- 
ables the retardation on both 
parts of the circuit to be taken 
into account. Figure 2 is a sim- 
ple reciprocal nomogram and, as 

the scales are linear, they may be 
multiplied by different decimal 
factors as required. 

For example, to find the clear- 
ance required for a good micro- 
wave path, assume an operating 
frequency of 7,000 mc, a total 
course length of 11.5 miles and a 
principal obstruction 3 miles 
from the transmitter. 

A line connecting 3 and 8.5 
on the outside scales of Fig. 2 

gives an adjusted distance of 
2.2 miles. Connecting this point 
with 7,000 me on Fig. 1 shows a 
required clearance of 40 feet at 
the point in question. 

In addition to determining 
easily the requirements for a 
good optical path, these align- 
ment charts permit making quan- 
titative studies of signal in- 
tensity conditions under various 
diffraction conditions including 
grazing or even badly obstructed 
courses where the receiver may 
be in a shadow area. 

The principal course obstruc- 
tion should be plotted showing 
the projected area normal to the 
direct course between stations. 
The Fresnel zones should be 
drawn in as circles about the dot 
representing the course path, the 
radii being obtained from the 
charts. (While the nomograms 
show only the first zone radius, 
values for higher -order zones 
may be obtained by multiplying 
the indicated value by the square 
root of the number of the zone 
being considered.) 

Having drawn the zone areas, 
with respect to the masking ob- 
struction, the net field intensity 
may be obtained by integrating 
the area of the exposed zones. 
This can be accomplished graph- 
ically by means of the Cornu 
spiral.' In this manner, the de- 
parture from free -space values 
may be accurately estimated for 
any course. 
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Motor -Controlled Charger 

By T. A. BENHAM 
Asst. Prof. of Physics, Haverford College 

Haverford, Pa. 

FULLY -AUTOMATIC charging at a 
constant two amperes is provided 
for a bank of 50 two -volt storage 
cells by a circuit employing a W. L. 
672 thyratron as rectifier and 
charger with a motor -driven rheo- 
stat for phasing control. 

Figure 1 shows the means for de- 
riving motor control. The charging 
current flows through R, developing 

a voltage proportional to the cur- 
rent. The wave shape varies from 
a quarter wave to something less 
than a half wave. 

The average value of voltage is 
kept to 4 volts by the motor. The 
voltage is changed to steady d -c by 
L,C,. The output of this filter is ap- 
plied to the grids of two type 2050 
thyratrons. The grid voltage for 

115V 
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FIG. 1-Battery charger uses motor -driven rheostat to control current 

each tube is controlled by a poten- 
tiometer. The relays in the plate 
circuits of the 2050's operate the 
phasing motor. 

When the charging current is too 
small, both relays are closed, the 
motor is energized and turns the 
phasing control rheostat to increase 
current. The grid voltage of V2 is 

adjusted to extinguish the tube 
when the charging current is be- 
tween 1.9 and 2 amp. When only 
RE, is energized, the motor is dis- 
connected from the line voltage. As 
the charging current increases due 

to changes in battery voltage, V, 

extinguishes opening RE,. This 
closes the motor circuit and the 
phasing control is turned to de- 
crease current. 

The wattage rating of R, must 
be high. When current flows for 90 

degrees the power in R, is 39.5 
watts. 

When S, is pressed, RE, and RE, 
close. Relay RE, applies line volt- 
age through one set of contacts and 
holds through the other. Relay RE, 
applies 115 volts to the primary of 
the plate transformer through the 
timer switch and holds. The five- 
minute timer, which starts when 
relay RE, closes, delays application 
of plate voltage to the W.L. 672 
until the cathode attains operating 
temperature. When the timer 
switch closes, full plate voltage is 
applied to the thyratrons and RE, 
and RE2 close with the motor in 
minimum charging current posi- 
tion. 

The motor turns, increasing cur- 
rent to between 1.9 and 2 amperes. 
The system maintains 2 amp within 
1/10 amp. To improve the sensitiv- 
ity of the thyratron relay, a diode 
is connected across it. The diode 
reduces the cemf of the relay coil 
as thyratron plate current is de- 
creasing. For increasing plate cur- 
rent, the diode is nonconducting. 

As the battery voltage rises and 
the drop across the internal resist- 
ance decreases, the W. L. 672 con- 
ducts longer over the half cycle to 
maintain 2 -ampere average current 
and the phasing rheostat decreases 
toward zero. Limit switch S, is 
placed so that the motor will close 
it when the batteries are fully 
charged. This switch, in series 
with the holding contacts of RE 
releases the relay and removes the 

116 September, 1950- ELECTRONICS 

www.americanradiohistory.com



Build more quality into 

your TV sets with Kester 

"Resin -Five" Core Solder 

MADE ONLY FROM NEWLY MINED 

GRADE A TIN AND VIRGIN LEAD 

eQiZ'camQciciQi izQiz-c'iQ4educ>ti!/e 

Kester.itandard for theiV and Radio Fields 

Kester "Resin -Five" Core Solder, which is avail- 

able in the usual single -core type, can now 
also be had in a 3 -core form. 

KESTER 

SOLDER 

TV-the nation's fastest growing 
business demands the nation's num- 
ber 1 solder. Kester "Resin -Five" 
Core Solder, formulated especially 
for TV, will out perform any solder 
of the rosin -core type. It easily 
solders such metals as brass, zinc, 
nickel -plate, copper, and ferrous 
alloys. 

"Resin -Five" flux is more active 
and stable than any other rosin - 
type flux. Yet it is absolutely non- 
corrosive and non-conductive. 

FREE TECHNICAL MANUAL-Send forYour Copy 
of-SOLDER and Soldering Technique. 

Kester Solder Company 
4204 Wrightwood Avenue Chicago 39, Illinois 

Newark, New Jersey Brantford, Canada 
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line voltage, opening all relays. 
With RE1 and RE., open, the motor 
reverses and runs to the end of its 
travel closing limit switch S,. Re- 
lay RE, has an extra set of contacts 
to short out S. and the motor runs 
when the charger is again turned 
on. 

Standby button S. provides for 
stopping the charging without hav- 
ing to wait for the five-minute 
timer before resuming operation. 
This button breaks the holding con- 
tact for RE,. Switch S1 has a second 
make contact to reclose RE, to con- 
tinue charging. Switch S, is pro- 
vided to shut off the charger before 
the end of the cycle. This switch 
breaks the holding contact of RE 
acting in the same manner as S2. 

To charge any desired combina- 
tion of the five groups of batteries, 
the secondary of the plate trans- 
former is tapped and tap -switch S. 
provided. The primary is also 
tapped. The transformer must be 
able to deliver 15 amperes with 
good regulation and transient re- 
sponse to accommodate high peak 
currents. 

Semiautomatic Darkroom 
Timer 

BY MAR/LOWE W. IVERSON 
Pako Corporation 

Minneapolis, Minn. 

THE TIMER to be described and its 
associated enlarging machine were 
designed for use by photographic 
processing concerns. The majority 
of these desired one enlarging ma- 
chine that could handle negative 
sizes from half 35 mm to 116 
and magnifications from 1.3 to 5.0, 
so that the one machine could handle 
all of the oversize printing. A push- 
button timer embodies automatic 
correction for exposure time vari- 
ation with negative magnification. 

The circuit of the timer is shown 
in Fig. 1. A time key is depressed 
corresponding to the relative time 
of exposure desired by the operator. 
The selected time key sets the value 
of bias resistance in the cathode 
circuit of the 2050 thyratron. The 
initiating bar is then depressed, in- 
itiating relay K1, which in turn 

THE FRONT COVER 

METAL loss due to corrosion 
or erosion in tanks, pipes, 

pressure vessels and other proc- 
ess equipment is determined by 
the Audigage. It replaces older 
methods of inspection, such as 
drilling a hole, calipering the 
wall thickness and rewelding. 

The instrument, manufactured 
by Branson Instruments of 
Stamford, Conn., uses an X -cut 
quartz crystal to generate ultra- 
sonic waves from 0.65 to 2.0 mc. 
The oscillator that drives the 
crystal is frequency -modulated 
over a small increment at an 
audio -frequency rate. When a 
thickness resonance is located 
within the modulated -frequency 
range, an audible indication is 

provided in headphones. Full de- 
tails of the technique appeared 
in ELECTRONICS for January, 
1948, page 88. 

actuates the clutch solenoid. 
The clutch and its associated 

mechanism then lowers the neghood 
and platen, energizes relay K2, and 
closes the print switch, which turns 
on the power circuit to the 1,000 - 
watt printing lamp. Relay K. then 
removes the short across the charg- 
ing capacitor, C,, and connects the 
open end of the coil of relay K, to 
the plate of the 2050. 

Upon the removal of the short 
across the charging capacitor, C., it 

is charged through the charging re- 
sistance R.. This resistance is a 
potentiometer, mechanically coupled 
to the paper carriage so that its 
resistance varies with the negative 
magnification in such a manner as 
to produce a time response which is 
a linear function of the magnifica- 
tion. 

When the voltage across C, rises 
to the point where its algebraic ad- 
dition with the voltage across the 

(Continued on p 144) 
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TI NY DEPENDABLE SPACE -SAVING 

ACTUAL SIZE 

THE 42/hi-COMPLETE 
DISC CERAMIC LINE 

Sprague-Herlec Cera -mite Capacitors are a "must" for modern 
television circuits. 

Now available in NPO and N750 temperature -compensating 
bodies and in two different high -K bodies, Cera -mites meet 
most application needs in the 10 mmf to 15,000 mmf capaci- 
tance range. 

These miniature ca?acitors offer set designers maximum space 
economy, ease of mounting, and improved very -high -frequency 
performance. 

The flat disc with uni -directional lead construction has min- 
imum self-inductance and a higher self -resonant frequency than 
a tubular design; hence improved v -f bypass efficiency. 

Sprague-Herlec Engineering Bulletin 601B gives the complete 
list of standard ratings as well as performance specifications. 
Write for your copy today ! 

S AGUE 
PIONEERS IN n 

ELECTRIC AND ELECTRONIC DEVELOPMENT 

THE HERLEC CORPORATION Milwaukee 3, Wisconsin 

Trademark 

SPRAGUE ELECTRIC compAn 
North Adams, Massachusetts 

(Wholly owned Sprague Subsidiary) 
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SEAC-General-Purpose, Superspeed Computer 

SEAC, the National Bureau of 
Standards Eastern Automatic Com- 
puter, is the first automatically - 
sequenced superspeed computer to 
be put into useful operation and is 
the fastest computer in operation. 

SEAC's high speed permits the 
use of many simple steps that can 
be combined into a complex sequence 
for the solution of difficult prob- 
lems. This makes possible the solu- 
tion of mathematical, computational 
and statistical problems which 
would otherwise be impossible to 
solve in any reasonable period or 
prohibitive in cost if attempted by 
conventional methods. 

SEAC performs seven basic op- 
erations: addition, subtraction, 
multiplication, division, compari- 
son, logical transfer and input-out- 
put control. The comparison and 
logical transfer operations give the 
computer a degree of initiative and 
judgment. SEAC can modify its 
instruction, detect its own errors, 
determine when it has computed re- 
sults to predetermined accuracy 
and refrain from printing incorrect 
answers. 

The computer can add or subtract 
sets of eleven -digit numbers at the 
rate of 1,100 times per second. It 
multiplies and divides such num- 
bers at the rate of 330 times per 
second. Instructions and numbers 
are sent in code at the rate of 1,- 
000,000 pulses per second. 

In any computer, the capacity 
and speed of its memory determine 
the limits of difficulty for the prob- 
lems it can solve. The memory has 

a storage capacity of 512 words, 
achieved by use of 64 acoustic delay 
lines. A word is a sequence of 45 
binary digits. The average time re- 
quired for SEAC to refer to a word 
is 168 p.sec. 

Conversion from the decimal sys- 
tem to the binary system is done 
automatically by the machine. The 
presence of a pulse is used to repre- 
sent 1, while the absence of a pulse 
indicates O. 

Physical Description 
The computer has four main sec- 

tions : an input-output unit, a 
memory unit, a control unit, and an 
arithmetic unit. The input-output 

SEAC's teleprinter keyboard and printer 
are used for direct input and output 
of numbers and instructions. Punched 

tape permits indirect operation 

Flexible, insulated patch wires are free 
from crosstalk in SEAC pulse circuits. 
Germanium diode clusters perform 

switching functions 

section receives instructions and 
prints the answers. The memory 
unit stores instructions and num- 
bers, and the control unit directs 
the flow of information within the 
machine. The arithmetic unit per- 
forms the actual computations as 
directed by the control unit. When 
the arithmetic unit has arrived at 
a solution to a problem, the control 
unit orders the memory unit to send 
the answer to the output where it is 
printed out. The present input-out- 
put unit employs a manual key- 
board and teleprinter for direct 
input. 

Indirect operation is accom- 
plished by use of punched tape. 
However, SEAC's design provides 
for later replacement of the tele- 
printer system by a faster magnetic 
wire system. 

SEAC is housed in two consoles. 
One contains the acoustic memory, 
and the other contains the rest of the 
computer (including an additional 
memory, for future use, which con- 
sists of cathode-ray tubes). The 
memory cabinet is 60 inches wide, 
31 inches deep and 84 inches high. 
The computer proper is shown in 
the photograph of the operator's 
position. 

The principal components of the 
memory are the acoustic delay lines 
and associated electronic equipment. 
Each delay line has a capacity of 8 
words. A word is stored as a series 
of sound waves travelling in a 
column of mercury. The waves are 
generated by a quartz crystal at one 
end of the tube and received by a 
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laboratory /nstrumerns for TELEVISION 

FM SIGNAL GENERATOR 
Type 202-B 

The Type 202-B FM Signal Generator is specifically 
designed to meet he exacting requirements of 
television and FM engineers working in the fre- 
quency range of 54 megacycles to 216 megacycles. 
Following are some of the outstanding features of 
this versatile instrument: 

RF RANGES: 54-108, 108-216 mc. t 0.5% accuracy. 
Also covers 0.4 mc. to 25 me with accessory 203-B 
Univerter. 

VERNIER DIAL: 24:1 gear ratio with main frequency dial. 
FREQUENCY DEVIATION RANGES: 0-24 kc., 0-80 kc., 

0-240 kc. 
AMPLITUDE MODULATION: Continuously variable 

0-50%, callibrated at 30% and 50% points. 
MODULATING OSCILLATOR: Eight internal modulating 
frequencies from 50cycles to 15 kc. available for FM, AM. 
RF OUTPUT VOLTAGE: 0.2 vol to 0.1 microvolt. Out- 

put impedance 26.5 ohms. 
FM DISTORTIIOiN: Less tlian 2% at 75 kc. deviation. 
SPURIOUS RF OUTPUT: All spurious RF voltages 30 db 

or more below fundamental. 

If you have an FM or television instrument requirement, 
let us acquaint you with full particulars and technical 
data concerning the 'Type 202-B FM Signal Generator 
and Type 203-B Univerter. 

DESIGNERS ANp MANUFACTURERS OF THE Q METER QX CHECKER 

FREQUENCY MODULATED SIGNAL GENERATOR BEAT FREQUENCY 

GENERATOR AND OTHER DIRECT READING INSTRUMENTS 

Type 202-B 

FM SIGNAL 
GENERATOR 

Frequency Range 

54-216 mc. 

Additional coverage from 

0.4 ,to 25 mc. with accessory 

UNIVERTER Type 203-B 

UNIVERTER 
Type 203-B 

AVAILABLE AS AN ACCESSORY is the 203-B 
Univerter, a unity gain frequency converter which, 
in combination with the 202-B instrument, provides 
the additional coverage of commonly used inter- 
mediate and radio frequencies. 

R. F. RANGE: 0.4 mc. to 25 mc. (0.1 mc. to 25 mc. with 
no carrier deviation). 

R. F. INCREMENT DIAL: t 250 kc. in 10 kc. increments. 
R. F. OUTPUT: 0.1 microvolt to 0.1 volt, t 1 db. Also 

approximately 2 volts maximum (uncalibrated). 
OUTPUT IMPEDANCE: Approximately 60 ohms at 0.1 

volt jack, 470 ohms at 2 volt pin jack. 

BOONTO `RADIO 
BOONTON NJ USA otr 

..... ... ... 
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similar crystal at the other. A spe- 
cial amplifier then transforms the 
sound energy into a pulse sequence, 
which is returned to the first cry- 
stal at its original strength. Thus 
a word is recirculated until called 
for by the control unit. 

The memory unit contains 380 
tubes used largely for reshaping 
and amplifying the pulses in the 
delay lines and for energizing the 
switches in the system. There are 
3,500 germanium -diode switches. 

The principal elements in the re- 
mainder of the computer are 9,300 
germanium diodes and 495 tubes. 
In SEAC, the number of tubes is 

relatively small, a total of 875, in 
contrast to the 18,000 tubes in 
ENIAC. This reduces the number 
of tube failures. 

The tubes in SEAC are used only 
for amplification of the signals and 
as sources of energy, not as part of 
the computing components proper. 
The use of 12,800 germanium diodes 
in the equipment has reduced the 
number of tubes used in contrast to 
previous computers. Standardized 
tube -and -transformer combinations 
simplify maintenance. The trans- 
former method provides high -fre- 
quency coupling with a minimum of 
crosstalk between circuits. 

Optimum Dimensions for Parasitic Arrays 

BY LARRY S. COLE AND 
WILLIAM L. JONES 

Utah State Agricultural College 
Logan, Utah 

AT THE PRESENT TIME theoretical 
results for calculating the perform- 
ance of parasitic arrays having 
three or more elements are not 
available. This led to setting up an 
experimental unit* which could be 
used either as a two -element or a 
three -element array to determine 
the effects of spacing and tuning on 

*This work was done in part under Project No. 11, Engineering Experiment Station, Utah State Agricultural College, Logan, Utah. 

forward gain and input impedance. 
Figure 1 shows the arrangement of 
equipment used. 

Verification of experimental tech- 
niques was accomplished by meas- 
uring gain and impedance versus 
spacing for two -element arrays. The 
results compare favorably with 
theoretical results obtained by 
Brown'. 

For the three -element array each 
parasitic element was tuned, in 

r*-- 
- 225X .4 

l 
RECEIVER 
ANTENNA 

DIRECTOR + REFLECTOR 

ERMOCOUFLE 

TRANSMITTER - GR 916-A 
[o] R -F BRIDGE 

R -F METER 

SIGNAL NC S-27 
GENERATOR RECEIVER 

RECEIVER 

FIG. 1 --Block diagram of equipment 
used in optimizing dimensions for maxi 

mum gain of parasitic arrays 

turn, for maximum gain at each 
spacing combination. Results are 
shown in Fig. 2. In all cases the 
driven element was fixed at its self - 
resonant length and maintained at 
constant power input. 

Data on array input resistance R, 
and array input reactance X, are in- 
cluded in Fig. 2A and 2B respec- 
tively. These data are useful in ob- 
taining the relative input impedance 
only, since the impedance of any 
other array would depend chiefly 
upon its height above ground. 

Corrected Curves 

The curves of Fig. 2C are slightly 
in error because of attenuation in 
the coaxial line to the array. There- 
fore the maximum points of the 
curves of Fig 2C were corrected for 
known errors and presented in Fig. 
2D. Thus Fig. 2D summarizes the 

(Continued on p 184) 

BEVATRON BUILDING TAKES FORM AT UNIVERSITY OF CALIFORNIA 

Expected to be completed early in 1953, the University of California Bevatron Building is shown here under construction. Steel 
fabrication is being handled by Consolidated Western Steel Corp., a U. S. Steel subsidiary. Visible at left is U. C. Cyclotron Build- 

ing. When completed, bevatron is expected to accelerate protons to 6 billion electron volts 
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Photographed 
with the Du Mont 
Type 31 4A 
Oscillograph 
Recording Camera 

PHOTOGRAPHY measures the 

"DEAD -TIME" of a G -M TUBE 

How long does it take a Geiger -Mueller tube to 
recover full sensitivity after a pulse? That's its 
time -resolution, and you may need to know it 
with considerable accuracy. 

If you've formed the habit of teaming the cam- 
era with the oscillograph, you know how to 
handle this measurement-or many others that 
may be closer to your interests. For records you 
can examine over and over again of action occur- 
ring in very short time-circuit behavior, or any 
kind of phenomena translatable into electronic 
signals-there's nothing to match photography. 

Recording cameras are available at reasonable 
cost. The Kodak Linagraph Pan Film they use is 
stocked by your Kodak Industrial Dealer. (Also 
Kodak Linagraph Ortho Film for depressed 
sensitivity to red light.) Eastman Kodak Com- 
pany, Industrial Photographic Division, Roch- 
ester 4, N. Y. 

PHOTORECORDING 
...an important function of photography 
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NEW PRODUCTS 
Edited by WILLIAM P. O'BRIEN 

TV Visual Demodulator 
GENERAL ELECTRIC Co., Syracuse, 
N. Y. Type TV -21 television visual 
demodulator allows the transmitter 
operator to measure accurately the 
transmitted signal. The new unit 
feeds both picture and waveform 
monitors simultaneously and is 
easily installed in a standard equip- 
ment rack. It is crystal controlled, 
eliminating the need for tuning, 
and is practically impervious to 
stray r -f fields. Besides its primary 
use as a transmitter monitor it can 
be used as a double sideband de- 
tector or a transient demodulator. 

Oscillograph Camera 
FAIRCHILD CAMERA AND INSTRU- 

MENT CORP., Jamaica, N. Y. The 
F-284 Polaroid oscilloscope camera 
was designed for photographing the 
screen of any standard 5 -in. c -r 
scope and producing a print for 
engineering study within one 
minute without the need for dark- 
room processing. Writing speeds 

up to 1 in. per sec have been re- 
corded with an accelerating poten- 
tial of 3,000 volts. Print size is 
31 X 41 in. with the two recorded 
images reduced by a ratio of only 
2 to 1 from the original trace. 

Electronic Timer 
GENERAL ELECTRIC CO., Schenec- 
tady 5, N. Y., has announced a new 
compact electronic timer which pro- 
vides automatic control 'of opera- 
tion, limit and sequence timing for 
industrial processes. It is available 
in three time ranges : 0.06 to 1.2 sec, 
0.6 to 12 sec, and 6 to 120 sec. Con- 
trolled load requirements are: in- 
rush -15 amperes, carry -10 am- 
peres, and break -5 amperes. 

H -V TV Test Probe 
INSULINE CORP. OF AMERICA, 3602 
35th Ave., Long Island City 1, N. Y. 
The 100X Kilovolter is a new heavy- 

duty probe that multiplies the ex- 
isting ranges of any standard 10- or 
11-megohm vtvm by a factor of one 
hundred. Measuring 81 in. long and 
fitted with a clear Lucite nose piece 
and red barrier insulator, the probe 
is designed especially for testing 
h -v circuits in tv receivers. It is 
furnished with a 5 -ft coax cord and 
a separate grounding lead. The cord 
terminates in a standard single -con- 
tact microphone connection. An 
adapter plug is also available for 
using the connector with v -t meters 
having phone jacks instead of 
microphone fittings. 

Specialized Tube Tester 
MULTI -PRODUCTS Co., 559 E. Ten 
Mile Rd., Hazel Park, Michigan. 
The portable tube tester illustrated 
is designed for servicing controls 
employing a limited number and 
specific type of tubes as specified by 
the manufacturers of various types 
of electronic control equipment. The 
unit, which checks tube condition 
and internal shorts, measures only 
4 in. X 6 in. x 8 in. and weighs 
only 6 pounds. It is fuse protected, 
operating on 115 volts 60 cycles. 

C -R Oscilloscope 
SYLVANIA ELECTRIC PRODUCTS INC., 

1740 Broadway, New York 19, N. Y. 

Type 400 high -gain, wide -band c -r 
oscilloscope, designed particularly 
for tv circuit, laboratory and in- 
dustrial applications, provides a 
vertical sensitivity of 10 my per in. 
and a vertical response which is 
useful up to 4 mc. It also features 
an internal 60 -cycle sine wave sweep 
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RAYTHEON 

WORLD'S 
LARGEST MANUFACTURERS OF 

WOR AND 
WORLD HEADQUARTERS FOR 

PULSE 
TYPE 

MAGNERMINIM nor 

SPECIAL 
PURPOSE 

SU 

C CW MAGNETRO 

TUBE 

Tunable or fixed fre- 
quency - 1,000 to 
25,000 megacycles 
-power range from 
a few watts to sev- 
eral megawatts. 

Fixed frequency, tunable and 
frequency modulated tun- 
able - 1,000 to 10,000 
megacycles - power range 
from a few watts to several 
kilowatts. 

Integral and external cavity, low 
power - frequency range, 500 to 
50,000 megacycles. 

Cold -cathode, gas -filled rectifier tubes - ruggedized diodes, triodes and 
pentodes for aircraft, industrial and 
military service - voltage regulator, 
voltage reference and radiation coun- 
ter (Geiger -Mueller) tubes - ger- 
manium crystal diodes. 

* Filamentary and cathode type 
tubes; fit standard sockets or 
may be soldered or welded into 
the circuit. Over 40 types-over 
half a million in stock-avail- 
able through 310 Raytheon Tube 
Distributors. 

For detailed information, get in touch with 

RAYTHEON MANUFACTURING COMPANY 
Power Tube Division 
WALTHAM 54, MASS. 

*Receiving Tube Division J.rce/pcrhr lec!ºo 

NEWTON 58, MASS. 
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which eliminates one set or leads 
during tv alignment operations. 
The oscilloscope provides linear 
sweeps ranging from 10 cycles to 
50 kc; and 5 megohm, 26-p.p.f input 
impedance for negligible circuit 
loading which is suitable for any 
crystal, direct or special probe or 
with supplied lead. 

Precision Potentiometers 
TECHNOLOGY INSTRUMENT CORP., 
1058 Main St., Waltham 54, Mass. 
Types RV3-8 (8 watts) and RV3-12 
(12 watts) are improved precision 
potentiometers. Their new features 
include: (1) bronze bushings for 
the rotor shaft; (2) tapped mount- 
ing inserts; (3) rotor take-off slip 
ring constructed of silver -overlaid 
brass and mounted concentric to 
the shaft; (4) molded parts of low - 
loss mica -filled Bakelite to with- 
stand high humidity and electrol- 
ysis. 

Diode Modulator 
GENERAL RADIO CO., 275 Massachu- 
setts Ave., Cambridge 39, Mass. 
Type 1000-P6 crystal diode modu- 

lator converts an oscillator, stand- 
9rd-signal generator or other r -f 
source into a test -signal generator 
for tv receiver testing. Range of 
modulating frequencies is 0 to 5 me 
and carrier -frequency range is 20 
to 1,000 mc, covering the proposed 
new uhf tv bands, as well as at cur- 
rently used frequencies. Impedance 
is 50 ohms for r .f circuits, and 
coaxial 50 -ohm attenuators and 
other accessories are available. 

TV Power Control Unit 
RADIO CORP. OF AMERICA, Camden, 
N. J. Illustrated above is the power 
control unit for mobile tv pickup 
equipment. It provides power con- 
sumption readings and permits reg- 
ulation of both input and output 
voltages from a central point in the 
mobile unit, and can operate from 
any two -wire system providing in- 
put voltages between 100 and 120 
volts, or 200 and 220 volts, 60 cy- 
cles at 5 kva. The unit is shock - 
mounted and designed for mount- 
ing in the television truck. 

Industrial Power Amplifier 
RADIO CORP OF AMERICA, Camden, 
N. J. Type MI -12188 two -stage 
bridging power amplifier features 
inverse feedback control and a volt- 
age -regulated power supply. Fre- 
quency response is from 30 to 15,000 
cycles with low distortion. The 
unit will supply 70 watts to any 
one of several load impedances 
when bridged across a line of 3.3 
volts rms maximum. It operates 
from a 105 to 125 -volt, 50 to 60 - 

cycle power supply. Normal power 
consumption is 240 watts. 

Gamma -Ray Detector 
HALROSS INSTRUMENTS CORP., LTD., 

171 Garry St., Winnipeg, Canada. 
Model 939 Scintillometer employs 
the scintillation principle and pro- 
vides a detection sensitivity over 
100 times that obtained by conven- 
tional portable Geiger counters. It 
employs only high -vacuum tubes in 
conservatively designed circuits 
and will operate continuously be- 
tween -20 and +110 F, with a rela- 
tive humidity of 95 percent. A 
probe in the lower section of the 
case can be removed for lab re- 
search purposes. 

VTVM 

GENERAL RADIO Co., 275 Massachu- 
setts Ave., Cambridge 39, Mass. 
Type 1803-A vacuum -tube volt- 
meter meets most a -c voltage 
measurement requirements of the 
electronics laboratory. Voltage 
range is from 0.1 to 150 v, covered 

(Continued ow page 212) 
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Typical Esterline-Angus curve showing exceptionally high output uni- 
formity of plastic -base Audiotape. Test made at 1000 cycles, 15" per 
second, for 2500 -foot roll. During the past 60 days Audio Devices has 
produced and sold over 9,000 miles of plastic -base Audiotape - ail with 
output curves similar to {his! 

UNIFORMITY PLUS 
that's what you get in every reel of 

Unequalled uniformity of output vol- 
ume is one of the outstanding advan- 
tages of Audiotape. This is especially 
important in professional work where 
shows are edited and assembled on 
tape. For even slight variations in out- 
put can become very objectionable 
when splicing brings high and low vol- 
ume sections together. 

Every 2500 -foot reel of plastic -base 
Audiotape is guaranteed to have a vol- 
ume deviation, at 1000 cps, of not more 
than ± 1/4 db within the entire length - and not more than ± 1/2 db from 
reel to reel. And these are outside lim- 
its, not averages. What's more, every 
2500 -foot reel is guaranteed to be en- 

tirely free from splices! 
This extremely high uniformity is 

made possible by Audio's specially de- 
signed coating machines, which permit 
control of coating thickness to within 
five millionths of an inch. During the 
past 60 days, these machines have 
turned out more than 9,000 miles of 
plastic -base tape-with a volume de- 
viation of not more than ± 1/2 db! 

Remember-when you use Audiotape, 
you can be sure of the results every 
time. For every foot of Audiotape is 
monitored for output, distortion and 
uniformity - your assurance of the 
finest, professional quality recording 
tape obtainable. Trade Mark 

AUDIO DEVICES, INC. 
444 MADISON AVE., NEW YORK 22, N. Y. 

Export Dept.: ROCKE INTERNATIONAL, 13 East 40th St., New York 16, N. Y, 

STRAIGHT-LINE SLITTING that 
makes tape track and wind absolutely 
fiat. 

FREEDOM FROM CURL that per- 
mits tape to maintain perfect contact 
with heads. 

SMOOTH UNWINDING, with no 
tendency to stick layer -to -layer. 

NO FRICTION SQUEAL. Smooth 
surface rides quietly over pressure 
blocks and tensioning devices. 

LOW COST. 2500 -foot roll on NAB 
hub has list price of 1610-subject to 
Audio's usual discounts to professional 
users. 

IMPROVED PACKAGING. 2500 
and 5000 foot rolls of Audiotape, on 
hub or complete reel, are boxed in 
special containers for easier and safer 
handling and storage. Folding inner 
section permits loading onto turntable 
without danger of spilling tape-also 
permits easy attachment of reel flanges 
on hub. 

TEST IT-COMPARE IT 

We will be glad to send you a free 
200 -foot sample reel of either plastic - 
base or paper -base Audiotape. It will 
-.peak for itself. ? 
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NEWS OF THE INDUSTRY 
Edited by WILLIAM P. O'BRIEN 

FCC Authorizes Complete Transcontinental Link 

COMPLETION of the American Tele- 
phone and Telegraph Company's 
proposed transcontinental micro- 
wave relay system was authorized 
in grants made recently by the Fed- 
eral Communications Commission. 

Chief among these are construc- 
tion permits for 55 microwave relay 
stations to bridge the present gap 
between Omaha and San Francisco. 
This final link is scheduled to be 
completed by Jan. 1, 1952. It will 
provide four microwave channels, 
two of which will be used for tele- 
vision circuits, one in each direc- 
tion. The other two channels will 
carry telephone traffic. 

Construction of the New York - 
Chicago portion of the cross-coun- 
try microwave route is virtually 
completed and is expected to be 
available for intercity tv network 
service in the near future. The 
Chicago -Omaha section, under con- 
struction, is planned to be ready 
for operation by April of 1951. As 
in the case of the coaxial cable, 
microwave relay can be used to 

augment tv network broadcast op- 
eration. The two facilities can be 
interconnected. 

The estimated construction costs 
involved in the microwave relay 
grants total $20,400,000, of which 
amount $17,900,000 is for the 
Omaha -San Francisco link and $2,- 
500,000 for additional equipment in 
the Chicago -Omaha section. This 
will bring the indicated cost of the 
completed transcontinental micro- 
wave system to $37,590,000. 

NEC Technical Program 
THIS YEAR'S National Electronics 
Conference will be held at the Edge- 
water Beach Hotel, Chicago, Ill., on 
September 25, 26 and 27. The ad- 
vance technical program is as fol- 
lows : 

Mon. Sept. 25 
10:00 A.M. 

MICROWAVES AND ANTENNAS 
Corrugated End -Fire Antennas, by D. K. 

Reynolds and W. S. Lucke of Stanford 
Research Institute. 

New Techniques in Microwave Spectro- 

RCA BEGINS TESTS ON NEW EMPIRE STATE ANTENNA 

New television antenna, one of five designed for multiple video and f -m antenna system 
on the Empire State Building. la shown on revolving turret during recent tests by RCA 
engineers at a site near Camden, N. J. L. J. Wolf, of RCA, extreme left; Frank J. Kear, 
consulting engineer of Kear and Kennedy, and C. W. Lyon, Jr., executive vice-president of 
Empire State. Inc., look on while R. S. Grimm, RCA engineer, monitors the test equipment. 
Group of interested onlookers at right includes: H. E. Gihring and David Bain, both of 

RCA. and Thomas Howard. chief engineer of tv station WPIX, New York 

scopy, by W. E. Good of Westinghouse Re- 
search Laboratories. 

Properties of Longitudinal Slots in Cir- 
cular Waveguides, by G. E. Felker and 
S. C. Clark, Jr., of General Electric Co. 

MAGNETIC AMPLIFIERS 
Magnetic Amplifier Voltage Regulator, 

by J. L. Wolff of Westinghouse Electric 
Corp. 

Noise Figure of the Magnetic Amplifier, 
by N. R. Castellini of Signal Corps Engi- 
neering Laboratories. 

Magnetic Amplifiers with Orthonol Tape 
Cores, by W. A. Geyger of Naval Ordnance 
Laboratory. 
DIELECTRIC HEATING 

Dielectric Load Tuning in R -F Heating. 
by R. H. Hagopian of Westinghouse Elec- 
tric Corp. 

Measuring Dielectric Properties During 
H -F Heating, by E. Mittelman of Chi- 
cago, Ill. 

2:00 P.M. 

TIME -POSITION MEASUREMENT 
The Electronic Umpire, by R. F. Shea 

of General Electric Co. 
Thyratrons as Close -Differential Relays. 

by J. J. Baruch of MIT. 
Electromechanical Pulse Delay Unit, by 

J. F. Gordon of Bendix Radio Co. 

CIRCUITS 
Miniaturizing Pentode Amplifiers by 

Positive Feedback, by W. B. Anspacher 
of Naval Ordnance Laboratory. 

Using Conductance Curves in Electronic 
Circuit Design, by K. A. Pullen of Aber- 
deen Proving Ground, Md. 

Analysis of Twin -T Filters, by L. G. 
Gitzendanner of General Electric Corp. 

Cascading Cathode -Followers to Provide 
High Impedance Transformation Ratios, 
by S. E. Smith and W. J. Kessler of U. of 
Florida. 

TUBE TECHNOLOGY 
Electrolytic Tank Studies in Designing 

High -Vacuum Tubes, by J. E. Jacobs of 
General Electric X -Ray Corp. 

A Beam -Type Tank That Multiplies, by 
A. Somerville of Northwestern U. 

Low -Noise Miniature Pentode for Audio 
Amplifier Service, by R. A. Wissolick and 
D. P. Heacock of RCA Victor. 

Glass Selection and Production Tech- 
niques for X -Ray and Other Tubes, by 
J. B. Gosling of General Electric Co., and 
M. J. Zunick of General Electric X -Ray 
Corp. 

Tues. Sept. 26 
10:00 A.M. 

TELEVISION 
Television in Industrial Applications, by 

J. A. Good of Diamond Power Specialty 
Corp. 

Stereo Television in Remote Control, by 
H. R. Johnson, C. A. Hermanson and H. L. 
Hull of Argonne National Laboratory. 

The Genlock-A new Tool for Better 
Programming in TV, by J. H. Roe of 
RCA Victor. 

INSPECTION AND CONTROL 
Reliable Electronic Equipment-A Prog- 

ress Report, by G. B. Devey of the Office 
of Naval Research. 

Detection of Tramp Metal, by C. W. 
Clapp of General Electric Co. 

Production Testing Techniques for Met- 
allized Paper Condensers in a Telephone 
Network, by A. L. Bennett of Western 
Electric Co. and G. M. L. Sommerman of 
Northwestern U. 

Selecting Critical Components for 
Matched Channel Radio Receiving Sys- 
tems, by H. D. Webb of U. of Illinois. 

EXPLORATION AND NAVIGATION 
Recent Lorac Developments, by J. E. 

Hawkins of Seismograph Service Corp. 
Flight Path Control, by D. L. Markusen 

of Minneapolis Honeywell Regulator Co. 
Radio Interference Blanking Ahead of 

Receivers, by M. M. Newman, J. R. 
Stahmann and E. Svendson of Lightning 
and Transients Research Institute. 

2:00 P.M. 

RESEARCH INSTRUMENTATION 
The Electron Optical System of a Per- 

manent Magnet Electron Microscope, by 
J. H. Reisner of RCA Victor. 

Electronic Scanning Techniques for Low 
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The Very High Frequency Omnid:rectional Radio Range System, more 
simply known as VHF Omni Range (or VOR:, has been standardized 
by international agreement as the mDst desirck le method of short range 
aircraft navigation. A multiplicity cf courses theoretically infinite, is 
provided instead of the usual four courses obtained from the conventional 
Aural A -N system. The advantages of this me immediately apparen:. 
Tangential courses are practical, as well as the conventional 'head -or.' 
approach. By means of 'fixes' on two Omni :Nations, absolute position 
may quizkly be determined, and b_, presetting the aircraft receiver, 
pilot may maintain any angle of =-xoach. 

This Omnidirectional Radio Frange System was DEVELOPED 
DESIGNED -PRODUCED by LAVOL LABORATO3IES, Inc. We have bott. 
the experience and the facilities for the precise mass production of 

ELECTRONIC SYSTEMS at low unit cost. 

Za/VOiecta&rabriellc9ne. 
RADIO ENGINEERS AND MANUFACTURERS 

MORGANVILLE, N. J. 

If 
zryou will address us 

oz Ycur letterhead 
we shall glad to send you odetailed descrip- tion 

Omnicjjrectonct L, 
Radio 
VOio 

Range ,System. 

Specialists in the Development and Manufacture of UHF Equipment 
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Level Circuits, by B. R. Shepard of Gen- 
eral Electric Co. 

The Point -Contact Photoconductance 
Cell, by G. D. O'Neill of Sylvania Electric 
Products Co. 

A Multipurpose D -C Amplifier with Re- 
duced Zero Offset, by W. McAdam, R. E. 
Tarpley, and A. J. Williams, Jr. of Leeds 
and Northrup. 

COMPUTERS 
The Study of Oscillator Circuits by 

Analog Computer Methods, by H. Chang, 
R. C. Lathrop and V. C. Rideout of U. of 
Wisconsin. 

Rosette Principal Strain Computer, by 
C. M. Hathaway and R. C. Eddy of Hath- 
away Instrument Co. 

A Versatile Small Scale Analog Com- 
puter, by J. T. Carleton of Westinghouse 
Electric Corp. 

An Electrical Analog for Indeterminant 
Mechanical Structures, by J. P. Corbett 
and J. F. Calvert of Northwestern U. 

ELECTROACOUSTICS 
Function of A -C Bias in Magnetic Re- 

cording, by R. E. Zenner of Armour Re- 
search Foundation. 

Recent Design Developments on Elec- 
tronic Organ Tone Generators, by S. L. 
Krauss and C. Tennes of C. G. Conn, Ltd. 

Design of Loudspeaker Enclosures, by 
L. L. Beranek of MIT. 

10 :00 A.M. 
Wed. Sept. 27 

OSCILLOGRAPHY 
Progress Report on Millimicrosecond 

Oscillography, by Y. P. Yu, H. E. Kallman 
and P. S. Christaldi of Allen B. DuMont 
Labs, Inc. 

A Six Channel Cathode -Ray Recording 
Oscillograph, by W. D. Tilton, Jr. of Hath- 
away Instrument Co. 

A Portable Projection Oscilloscope, by 
V. Wouk of Beta Electric Corp. 

A Cathode -Ray Oscillograph for Impulse 
Testing, by W. G. Fockler of Allen B. 
DuMont Labs, Inc. 

CONTROL INSTRUMENTATION 
Non-linear Techniques for Improving 

Servo Performance, by D. McDonald of 
Cook Research Laboratories. 

Electronic Control for Heating Systems, 
by J. M. Wilson of Minneapolis -Honeywell 
Regulator Co. 

Automatic Control of Inaccessible Ter- 
minal Voltages, by R. Cosgriff and E. H. 
Gamble of Curtiss Wright Corp. 

NUCLEONICS 
Electronic Aspects of Radiation Instru- 

ments, by E. E. Goodale and R. M. Lich- 
tenstein of General Electric Co. 

Corona Voltage Regulator Tubes for 
Nucleonics, by D. L. Collins of Victoreen 
Instrument Co. 

Electronics in Particle Accelerators, by 
T. M. Dickinson and T. W. Dietze of Gen- 
eral Electric Co. 

2:00 P.M. 

INDUSTRIAL CONTROL 
Industrial Electronic Control Design 

Practices, by E. H. Vedder of Westing- 
house Electric Corp. 

Electronics in Electric Power Central 
Stations, by A. J. Ward of Sargent and 
Lundy. 

An Indirect Method of Process Control 
by R. G. Durnal of Westinghouse Electric 
Corp. 

SIGNAL GENERATORS AND 
ANALYZERS 
A 20 Mc to 1,000 Mc Sweep Oscillator, 

by J. E. Ebert and H. A. Finke of Poly- 
technic Research and Development Co. 

A Miniature Crystal Controlled S -Band 
Signal Generator, by W. F. Marshall of 
Bendix Radio. 

A High Resolution Spectrum Analyzer, 
by T. Miller and D. S. Sims of Westing- 
house Research Laboratories. 
NUCLEONICS 

Radioactive Snow Gage with Telemeter- 
ing Systems, by J. A. Doremus of Mo- 
torola Inc. 

Design Characteristics of Air Propor- 
tional Counters, by A. C. Scheckler of 
General Electric Co. 

An Investigation of a Scintillation 
Counter Using Anthracene Crystals, by 
B. Ross of Radiation Counter Labs., Inc. 

Hermetically Sealed High Pressure Ion 
Chambers, by J. G. Haines of General 
Electric Co. 

MEETINGS 

MAY 15 -SEPT. 27: Silver Anni- 
versary of the Chicago Sec- 
tion of IRE (Sponsored by 
the IRE and NEC), Chicago, 
Ill. 

AUG. 27-31: NEDA National 
Convention and Exhibition, 
Cleveland Public Auditorium, 
Cleveland, Ohio. 

AUG. 28-31: APCO National 
Conference, Hotel Hollenden. 
Cleveland, Ohio. 

SEPT. 11-23: URSI Ninth Gen- 
eral Assembly, Zurich, Switz- 
erland. 

SEPT. 13-15: 1950 IRE West 
Coast Convention and Sixth 
Annual Pacific Electronic Ex- 
hibit, Municipal Auditorium, 
Long Beach, Calif. 

SEPT. 18-22: Fifth National In- 

strument Conference and Ex- 
hibit, Memorial Auditorium, 
Buffalo, N. Y. 

SEPT. 25-27: National Electron- 
ics Conference, Edgewater 
Beach Hotel, Chicago, Ill. 

SEPT. 30-OCT. 8: Third Annual 
National Television & Electri- 
cal Living Show, Chicago 
Coliseum, Chicago, Ill. 

OCT. 3-5: AIEE District No. 2 
Meeting, Lord Baltimore 
Hotel, Baltimore, Md. 

OCT. 23-25: Third Annual Joint 
IRE-AIEE Conference on 
Nucleonics, Park Sheraton 
Hotel, New York City. 

OCT. 26-28: Second Audio Fair, 
sponsored by the Audio Engi- 
neering Society, Hotel New 
Yorker, New York City. 

Television Begins in Mexico 
MEXICO'S first television station be- 
gan its trial telecasting recently, 
and three other stations were hurry- 
ing to get under way. Licenses for 
operation have been issued to all 
four-three in Mexico City and one 
in Tiajuana on the U. S. border. 

The latter station, proposing to 
use channel six which would con- 
flict with a nearby U. S. station 
in San Diego, has resulted in the 
U. S. and Mexico beginning explora- 
tory talks toward a U. S. -Mexican 
television channel agreement. 

At the same time, RCA -Victor 
has sent down the first mobile tele- 
vision unit ever to cross into Latin - 
America. This unit will be used in 
connection with the opening of 
XHTV, the television station of the 
Mexico City newspaper Novedades. 

The first station to begin tele- 
casting, XHTV, has its studios and 
transmitters located in the Na- 
tional Lottery Building, the highest 
in the Mexican capital. From the 
new tower on what is equivalent 
to the 23rd floor of the building, 
the beams can cover every home in 
the Mexico City area. 

A second station, to be opened 
by the owner of Mexico's largest 
broadcasting and theater chain, 
Emilio Azcarraga, is under con- 
struction and will start three-hour 
nightly telecasts in September. 

All of the equipment for these 

two stations has come from the 
U. S., but a third station has been 
practically built in Mexico by an 
electronic engineer from imported 
parts and it was the first to get 
going with test shows (started last 
year) . This man, Ing. J. Cameren, 
hopes to start not only a telecasting 
but a television manufacturing 
plant in Mexico. 

Industry Mobilization 
Committee 
AN ELECTRONICS industry mobiliza- 
tion committee to plan, coordinate 
and advise government agencies in 
war conversion and production was 
named in Chicago recently by 
James M. Blacklidge, chairman of 
the Association of Electronic Parts 
and Equipment Manufacturers. The 
committee will work with manufac- 
turers, distributors and govern- 
ment agencies to expedite produc- 
tion of war material and to con- 
sider problems of allocation and 
procurement. 

James P. Quam, of Quam Nichols 
Co., Chicago, was named chairman 
of the mobilization committee, 
which includes William J. Hal- 
ligan, Hallicrafters Co.; Jerome 
J. Kahn, Standard Transformer 
Corp.; John H. Cashman, Radio 
Craftsmen, Inc.; S. N. Shure, Shure 

(Continued on page 250) 
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It takes Experience to make a Leader 

That's why 
SYLVANIA 

leads in 
Picture Tubes! 

A look at Sylvania's past tells why it pays to insist on 
Sylvania Picture Tubes. 

Radio. For more than 25 years, Sylvania tubes have 
been noted for their fine performance and long life. 
Out of this experience has come a knowledge of 
electron behavior ... clearer picture reception and 
Sylvania's famous ion trap now licensed to other lead- 
ing picture tube makers. 

Electronics. Sylvania's electronics background in- 
cludes the designing of cathode-ray tubes, radar and 
other precision equipment for wartime use. From this 
has developed many of the modern advances in high - 
frequency techniques necessary for best TV reception. 

Phosphors. In the development of phosphors for the 
"Finest in Fluorescent Lamps," Sylvania has been an 
acknowledged leader for almost 20 years. This spe- 

cialized experience is a basic reason for the smoothnes7 
and uniformity of Sylvania TV screens. 

Lighting. Over half a century of experience lies be- 
hind Sylvania's lighting leadership. This includes 
years of research in filamentary wire, coiling and coat- 
ing processes ... further important reasons for the 
clarity and long life of Sylvania TV Picture Tubes. 

For illustrated catalog giving ratings and engineering' 
data concerning all Sylvania TV Picture Tubes, ad- 
dress: Sylvania Electric Products Inc., Dept. R-2109, 
Emporium, Pa. 

SYLVANIAv ELECTRIC 
RADIO MDOES; TELEVISION PICTURE TUBES; ELECTRONIC PRODUCTS; ELECTRONIC ZEST EQUIPMENT; FLUORESCENT LAMPS, FIXTURES, SIGN TUBING, WIRING DEVICES; LIGHT. BULBS; PHOTOLAMPS; TELEVISION SETS 

ELECTRON ICS - September, 1950 131 

www.americanradiohistory.com



NEW BOOKS 
An Introduction to 
Luminescence of Solids 
By HUMBOLDT W. LEVERENZ, RCA 

Laboratories, Princeton. John Wiley 
& Sons, New York, 1950, 569 pages, 
$12.00. 

THIS book is an amazingly complete 
compilation of information on in- 
organic phosphors in their chem- 
ical, crystallographic and physical 
aspects, and also an excellent re- 
view of the modern physics of 
atoms and radiation. 

The treatment is predominantly 
theoretical, but no practical aspect 
is neglected. There are actually six 
pages of cook -book recipes for mak- 
ing the more commonly useful phos- 
phors, but especially the accom- 
panying sage advice on the making 
of phosphors should be very care- 
fully considered by beginners. 

The author struggles valiantly to 
bring the theory of luminescence 
into a coherent whole. His obten- 
tion and interpretation (p 102) is 

thorough, but the subject seems to 
be like the biological field in that 
every explanation of the phenomena 
requires two more postulates to jus- 
tify the first explanation so that the 
field continually expands instead of 
closing in. 

The behavior of electrons in sol- 
ids here described is so compli- 
cated and uncertain that to a radio 
engineer, accustomed to having 
electrons follow relatively simple 

RELEASED THIS MONTH 

Electrical Communication. Third Edi- 
tion; Arthur L. Albert; Wiley; 
$6.50. 

Electromagnetic Fields: Theory and 
Application-Vol. I: Mapping of 
Fields; Ernst Weber; Wiley; 
$10.00. 

Heaviside s Electric Circuit Theory: 
H. J. Josephs; Wiley; $1.25. 

High -Frequency Induction Heating, 
Second Edition: Frank W. Curtis; 
McGraw-Hill; $6.00. 

Photoelectric Cells in Industry; R. C. 
Walker; Pitman; $8.50. 

rules in circuits, the picture of 

their behavior in nonmetallic sol- 
ids given here may seem hopelessly 
confusing. 

The luminescence of natural or- 
ganic materials and synthetic dyes 
is fortunately largely ignored, 
which allows the book to remain in 
one volume and restricts the treat- 
ment to the prime purpose of the 
use of phosphors in cathode-ray 
tubes in general and television tubes 
in particular. 

In spite of the large number of 
complex and elaborate symbols 
used, it is practically impossible to 
find a misprint. However, some of 
the figures are not completely self- 
explanatory. 

The book is thoroughly indexed 
for authors, subjects and chemical 
formulas of phosphors as well as 
750 references to modern articles 
pertinent to the subject material. 

In the "Vorwort" to the 1930 edi- 
tion of Leverenz on luminescence 
(privately published), the author 
states "This work is later to be re- 
vised, enlarged and then main- 
tained as complete as the writer's 

(Continued on p 133) 

BACKTALK 
This Department is Operated as an Open Forum Where Readers 

May Discuss Problems of the Electronics Industry or Comment 

Upon Articles that ELECTRONICS has Published 

Television Servicing 

DEAR SIRS: 
SINCE ONE of the functions of 
Delta Electronics is the servic- 
ing of television receivers, your ar- 
ticle "Why Television Receivers 
Fail in Service" was particularly 
appealing to us. 

Your charts (Table I and II) are 
in agreement with our statistics, 
and within the limits therein. Due 
to the fact that there is only one 
station in our area, however, we 
have a deficit of tuner calls and an- 
tenna troubles, but this is counter- 
acted by unnecessary service calls 
that would be eliminated by trying 
another station. 

As an independent, we are defi- 

nitely against manufacturers and 
distributors getting up their own 
service agencies, as they are in di- 
rect competition with their own 
customers. We have nothing against 
retailers doing their own repairing, 
however. 

We would be willing to go on rec- 
ord as approving of a system of 
standards among manufacturers as 
to policies, such as one year guaran- 
tee on all parts including the pic- 
ture tube, or 90 days on all parts 
and one year on all tubes, provided 
such is done at no cost to the re- 
tailer, service organization, or cus- 
tomer. This should be incorporated 
in the original price of the televi- 
sion set. 

We are also severely against the 
present trend (here) of salesman- 
ship in which the customer is told 
the built-in antenna will work any- 
where. This places the serviceman 
at a decided disadvantage when he 
is confronted with severe ghosts, 
snow, or other obvious reception 
difficulties. 

A national manufacturer adver- 
tises that his built-in aerial will 
work in 8 out of 10 places of good 
signal. The customer takes this to 
mean the set will work in his home, 
period : and the salesman is the first 
person to agree. A few well sched- 
uled advertisements by the manu- 
facturer could easily change this 
unfortunate situation. 

Perhaps we are lucky, but your 
average of 5 to 6 calls per year per 
set is high. Our yearly average is 
around four. This may not seem 
strange except for the fact that we 
are one of the organizations using 
low priced labor for service calls, 
pulling all sets to the shop for other 
than tube replacements. We count - 

(Continued on p 260) 
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TECHNICAL BOOKS 
NEW BOOKS (continued) 

time will permit," which promise 
has been here most successfully ful- 
filled.-D. T. WILBUR, Allen B. 
DuMont Laboratories, Inc. 

Wave Filters 
BY L. C. JACKSON. John Wiley & Sons, 

Inc., New York, 1950, 107 pages, 
$'1.25. 

THE AUTHOR has "aimed at pro- 
viding an account of the properties 
of electric wave filters adequate for 
the needs of the student of physics 
and radio". He has attempted to 
"strike a desirable mean" between 
the extended treatises on wave 
filters and the single chapters of 
general radio texts devoted to such 
filters. The book actually gives only 
a brief review of the elements of 
wave filters. Although Jackson at- 
tempted to provide "an adequate 
account of the subject, neither too 
brief nor too full of technical de- 
tail," it is this reviewer's opinion 
that the account is too brief to ac- 
complish its object. The section in 
Terman's Radio Engineers Hand- 
book on "Network Theory, Filters 
and Equalizers" is as complete as 
this monograph.-MATTHEW LEB- 
ENBAUM, Airborne Instruments 
Laboratory. 

Matrix Analysis of Electric 
Networks 

BY P. LE CORBEILLER. Harvard Mono- 
graphs in Applied Science No. 1. The 
Harvard University Press and John 
Wiley and Sons, Inc., New York, 112 
pages, $3.00. 

THIS little book is an attempt to 
present the essential portions of 
Gabriel Kron's method of network 
analysis in the simplest manner pos- 
sible. As originally presented by 
Kron in "Tensor Analysis of Net- 
works" (Wiley), stationary net- 
works were considered as a special 
case of the broader and more diffi- 
cult field of rotating machinery. 
Prof. Le Corbeiller contends this 
has prevented wide acceptance of 
Kron's techniques in the simpler 
application. 

The central idea of Kron's 
original work is to consider a com- 
plex interconnected network as a 

PENDER'S ELECTRICAL 

ENGINEERS' HANDBOOK 

Frequency modulation and pulse techniques in both the communication and radar 
fields appear in this volume for the first time. Radio aids to navigation are also 
included. There is an expert treatment of non-linear electric circuits. Plentiful 
information is given on radio antennas, electric wave filters, microwave plumbing, 
transformers with iron cores, and single -mesh coupled circuits. A complete section 
is devoted to electromechanical -acoustic devices, including data on loudspeakers 
and telephone receivers, microphones, magnetic recording and reproducing of sound, 
photographic sound recording, and piezoelectric crystals. 

Optics, television broadcasting, 
medical applications included 

There are also self-contained sections on optics: physiological, geometric, and 
electron; sound reproduction systems; a new section on television, including tele- 
vision broadcasting and receivers. A section on medical applications of electricity 
includes such subjects as diathermy and high -frequency surgery, the medical uses 
of ultraviolet and infrared radiations, high -voltage shock, and x-ray burn. 

Just off the presses 

A world of up-to-date 

highly compressed 

essential data for the engineer 

in Volume II of the NEW 

Editor -in -Chief, HAROLD PENDER, 
University of Pennsylvania 

Fourth Edition 

Volume II-COMMUNICATION-ELECTRONICS 
with KNOX McILWAIN, Hazeltine Electronics Corporation 

Entirely rewritten, Pender's ELECTRICAL ENGINEERS' HANDBOOK is a com- 
pact collection of practical data, charts and tables prepared by 78 specialists in all 
branches of electrical engineering. 

Volume II-COMMUNICATION-ELECTRONICS provides engineers with valuable 
information for all phases of their work. Because of the extensive advances in the 
electronics field in recent years, many portions of the book have been expanded 
to include current developments. Most of the illustrations used are new to the 
fourth edition. 

Standard data, new developments thoroughly covered 

September 1950 1564 pages plus index $8.50 

Volume 1 

ELECTRIC POWER, 
Fourth Edition 

with WILLIAM A. Del MAR, 
Phelps Dodge Copper Products Corporation 

Increased by over 400 pages, the fourth edition is 
the highly compressed result of 71 experts' work. 
In addition to the standard coverage, greater atten- 
tion is given on the theoretical side to circuit 
stability and symmetrical components-and to such 
materials as electronic rectifiers, aircraft equipment, 
heat pumps, servomechanisms, permanent magnets, 
plastic insulating materials, and induction and 
dielectric heating apparatus. 
1949 1716 pages $8.50 

Both volumes are part of the Wiley Engineering Handbook Series. Together, 
they offer complete coverage of the electrical engineering field. 

MAIL COUPON FOR 10 DAYS' EXAMINATION-FOR ONE OR BOTH VOLUMES ...L.,. 
ON APPROVAL COUPON 

I JOHN WILEY & SONS, INC., Dept. E-9-50 
I 440 Fourth Ave., New York 16, N. Y 

of Pender's ELECTRICAL ENGINEERS' 

I 

HANDBOOK: 
Vel.11-COMMUNICATION-ELEC- 

TRONICS @ $8.50 

Ii I decide to keep the book(s) I will remit 
price plus postage: otherwise I will return 
the book(s) postpaid. 
WM - - - I 
Please sen me, on 10 days' approval, a copy Name 

Address 

Vol. I-ELECTRIC POWER @ $8.50 City Zone. ..State 

Employed by 
(Offer not valid outside U.S.) 

1,111111 ZMWIMIPIEIfflEllfflIreeMOWIE--MEW.-1111 

I 

I 
I 
I 
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TECHNICAL BOOKS TECHNICAL BOOKS 

3 NEW books 
containing more factual informa- 

tion, more practical data . . . more 
clearly presented than anywhere else. You 
can't afford to be without them! Order 
NOW! 

TV and OTHER RECEIVING ANTENNAS 

(Theory and Practice) 
by Arnold 8. Bailey 

An outstanding book that explains and 
teaches. Clear and thorough. It can be 
used as a daily work reference. Com- 
plete coverage. All the latest type re- 
ceiving antennas. Present VHF and 
proposed UHF frequencies. Learn how 
to select the proper antenna. Avoid 
costly mistakes. Learn what an antenna 
can and cannot do. 12 chapters. bibli- 
ography and index. 
Approx. 500 pages 

TV INSTALLATION TECHNIQUES 

by Samuel L. Marshall 
A completely practical "how to do it" 
book, giving the answers to just about 
every TV antenna installation problem. 
Transmission lines, receiver adjust- 
ments and mechanical requirements 
whether for short chimney -attached 
mast or 80 -ft. tower, including founda- 
tion. This book means more profitable 
installations - fewer return calls - 
faster installations-dollars in your 
pocket! Approx. 300 pages, 262 illus- 
trations. 8%" x 51/2". $ ! 60 
Cloth Bound 7 

ENCYCLOPEDIA ON CATHODE-RAY 

OSCILLOSCOPES AND THEIR USES 

by Rider and Uslan 

This is undoubtedly the greatest and 
most complete reference book ever 
written on the cathode-ray tube. It is 
a practical encyclopedia which teaches 
how to use an oscilloscope, and how to 
get the most out of the device you now 
own. It assures your money's worth 
from your scope. It helps you select 
the proper equipment. The book be- 
gins with basic theory of cathode-ray 
tube operation and proceeds through 
application in scopes and TV receivers 
...with full and clear explanations for 
uses in every field and research activ- 
ity which employs a cathode-ray oscil- 
lograph. All scopes produced and sold 
during the last 10 years, more than 70 
different models, are described com- 
pletely-with schematic wiring dia- 
grams. Almost 500,000 words and 
about 3,000 illustrations are incor- 
porated in more than 960 pages. In- 
valuable for engineers, servicemen, 
teachers, students. Armed Forces, 
radio amateurs, research laboratories, 
etc. 22 chapters. $ A 00 
81/2 x 11 inches ó 

JOHN F. RIDER PUBLISHER, INC. 
480 Canal Street, New York 13, N. Y. 

MAIL. THIS COUPON! FAST DELIVERY! 
We pay postage if you remit with order. Slight 

----postage charge on C.O.D.'s. 

JOHN F. RIDER PUBLISHER, INC. 
480 Canal Street, New York 13, N. Y. 
Please send me the following RIDER books: 

TV and Other Receiving Antennas 
(Sept.) $4.50 

D TV Installation Techniques (August) 3.60 
Encyclopedia on Cathode -Ray Oscillo- 

scopes (August) 9.00 
Total $ 

NAME 
ADDRESS 
CITY ZONE....STATE 

Check Eneó 
Send CoÖ Dew Enoloeed 

$450 

NEW BOOKS (continued) 

tensor transformation of a primi- 
tive network in which all the 
branches are short-circuited on 
themselves. The problem of setting 
up the mesh or node equations is 
then reduced to one of setting down 
two tensors, one representing the 
circuit values and one representing 
the interconnections. The trans- 
formation is then merely a matter 
of routine manipulation. Although 
the minimum amount of computa- 
tion necessary to arrive at a numer- 
ical solution is not reduced by the 
tensor analysis, it is organized in 
such a way that the procedure is 
largely routine and the chance for 
error, especially an error in the sign 
of a mutual impedance term, is 
greatly minimized. 

In the book under review, the 
presentation has been greatly simp- 
lified by avoiding any mention of 
tensors or tensor concepts. As im- 
plied by the title, the material is 
presented purely in terms of matrix 
algebra. Actually, in the case under 
discussion, it makes little differ- 
ence whether we call the quantities 
tensors or matrices. The distinc- 
tion becomes significant only in ap- 
plications, such as the study of rota- 
ting machinery, in which the net- 
work is varying. In avoiding dis- 
cussion of the more difficult con- 
cepts commonly associated with 
tensor analysis nothing is lost, 
but simplification is achieved. 

The author has indeed succeeded 
in presenting his material in simple 
form. The book is quite suitable 
for undergraduate students who 
have had no more than a standard 
course in a -c networks or for prac- 
ticing engineers who have had no 
previous experience with matrices. 
The first chapter presents the fun- 
damentals of matrix algebra in such 
a simple and clear fashion as to 
make it an excellent medium for 
the student's first introduction to 
the subject. The other three chap- 
ters take up respectively the mesh 
method, the node pair method, and 
the mixed method of network analy- 
sis all from the matrix point of 
view. Although the discussion is 
entirely in terms of steady-state 
analysis, the extension to include 
transient problems will follow im- 
mediately once the student has 
mastered the operational methods 
of transient analysis. 

Although the book does succeed 

SOLVE ALL YOUR 

RADIO PROBLEMS 
more quickly easily 

accurately 

HERE are quick 
answers to rou- 

tine and special 
assignments in com- 
munications, broad- 
casting, aircraft ra- 
dio, television, and 
related fields. With 
the substitution and 
addition of mate- 
rial on modern de- 
velopments in the field-this new 
Fourth Edition of 
Henney's well 
known Handbook 
becomes more use- 
ful than ever to 
anyone who wants 
at his fingertips 
complete coverage of every field and aspect 
of radio engineering-from inductance, 
power -supply systems, and electron tubes 

to receiving systems, and code recep- 
tion-all arranged in concise, quick -refer- 
ence form. 

Just Out! New 4th Edition 

RADIO ENGINEERING 

HANDBOOK 
Keith Henney, Editor -in -Chief 

Consulting Editor of Electronics 

1197 pages, 6 x 9,1038 illustrations, $10 

THIS 4th Edition presents radio principles, 
standards, and practice for the designer, 

engineer, and radio technician brings 
you 1197 pages of carefully selected design 
data-charts, tables, circuits, diagrams, 
and formulas. Starting with a clear de- 
scription of the physical, mathematical, 
psychological, and acoustical 

all 
balses oectriwn whl 

communication ex- 
ista, the book cov- 
ers everything from 
fundamentals to 
specialized applica- 
tions. The means 
of transmitting and 
utilizing energy in 
the very high fre- 
quency portions of 
the radio spectrum 
are also explained. 
Consult one or more 
of the 26 specialists 
who prepared it, 
whenever you need 
a fact or formula 
quickly - the an- 
swer to an ordinary 
or out -of -the -ordi- 
nary problem. 

Covers .. . 

wave guides 

cavity magnetrons 

traveling wave 
tubes 

sequential scanning 

push-button tuning 
crystal converters 

sheet radiators, 
and many others 

ne----: 
______ 

1 
___±. 

McG___ AHÌLL 

SEE THIS BOOK 

10 DAYS FREE 

McGraw-Hill Book Co., Inc., 
330 W.42nd St.,New York 18 

Send me Henney's RADIe 
ENGINEERING HANDBOOK 
for 10 days' examination on 

approval. In 10 days I will remit $10.00, plus few 
cents for delivery, or return book postpaid. (We 
pay for delivery if you remit with this coupon: 
same return privilege.) 

Name 
Address 
City Zone State 

Company 

Position 
This oder applies to U. S. only 

L-9-80 

J 
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Opporiunitie3 
for Scwine 

CLEVELAND CONTAINER 
LOW COST, SPIRALLY LAMINATED, PAPER BASE 

PHENOLIC TUBING 

Manufacturers of radio and television receivers know the out- 
standing advantages of Cleveland Cosmalite* on both perform- 
ance and cost. 

* * * 

Designed to replace at a considerable saving the ordinary phe- 

nolic and fibre tubing ... its properties include great strength, 
low moisture absorption, high dielectric strength, low loss and 

good machineability. Made in lengths up to 81/2 ft. with types, 

diameters and thicknesses as desired. May be punched, notched, 

threaded and grooved to meet individual needs. 

Send for samples today 

and investigate its low 

cost possibilities for 

you. 

°Rog. U.S. Pat. Off. 

Excellent for 

MOTORS 

RELAYS 

TRANS- 
FORMERS 

FANS 

CONTROLS 

TELEPHONE 
EQUIPMENT 

SWITCHES 

BOBBINS 

TRANS- 
MITTERS 

CLEVELAND CONTAINERa 
6201 BARBERTON AVE. CLEVELAND 2, OHIO 

PLANTS AND SALES OFFICES at Plymouth, Wisc., Chicago, Detroit, Ogdensburg, N.Y., Jamesburg, N.J. 
ABRASIVE DIVISION at Cleveland, Ohio 

CANADIAN PLANT: The Cleveland Container, Canada, Ltd., Prescott, Ontario 

REPRESENTATIVES 

NEW YORK AREA R. T. MURRAY, 614 CENTRAL AVE., EAST ORANGE, N.1 
NEW ENGLAND R. S. PETTIGREW 8, CO., 968 FARMINGTON AVE 

WEST HARTFORD, CONN. 
CANADA WM. T. BARRON, EIGHTH LINE, RR et OAKVILLE, ONTARIO 
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NEW BOOKS (continued) 

in presenting the material in clear 
and simple terms, it is to be re- 
gretted that the author has not in- 
cluded more examples and problems 
of a type that demonstrate the 
power of the method. Primarily be- 
cause of the lack of such problems, 
the book is likely to leave the reader 
unenthusiastic about the utility of 
the matrix method. Although the 
author says that he considers Kron's 
work to be the most significant ad- 
vance since the introduction of im- 
pedance, he is not too successful in 
conveying this impression to the 
reader. If the book is used as an 
under -graduate text, it should 
definitely be supplemented with 
problems of analysis of complicated 
networks. Of course, for the prac- 
ticing engineer who can supply 
problems from his own experience, 
this is not a serious problem. 

In spite of the above criticism, 
the book does fill a very definite 
need. It is highly recommended to 
anyone wishing an introduction to 
the subject.-WARREN D. WHITE, 

Airborne Instruments Laboratory, 
Mineola, New York. 

THUMBNAIL REVIEWS 

TELEVISION AND F -M RECEIVER 
SERVICING. By Milton S. Kiver. D. Van 
Nostrand Co. Inc., New York, 1950, Second 
Edition, 248 pages paper -covered, $3.25. 
Practical treatment, with theory only 
where needed to indicate solution of serv- 
icing problem. Revised material covers 
new tv circuits used in past two years, 
including one entire chapter on inter - 
carrier sound. For students, servicemen 
and others who already know radio serv- 
icing. 

KENT'S MECHANICAL ENGINEER'S 
HANBOOK, Twelfth Edition. Two vol- 
umes: Design and Production, edited by 
Colin Carmichael ; Power, edited by J. 
Kenneth Salisbury. John Wiley & Sons, 
Inc., New York, 1950, $8.50 each. Produc- 
tion volume contains one section on con- 
trol mechanisms, including automatic 
regulators, servomechanisms and indus- 
trial electronic controls. Power volume 
contains section on atomic power, and 
pertinent data on electronic equipment 
used for instrumentation and control in 
power plants. 

HOW TO BUY A TELEVISION SET. 
By Alvin C. Gary. Television Sales & Di- 
rectory Service, Box 314, Brooklyn, N. Y., 
1950, 56 pages, $1.00. Nontechnical dis- 
cussion of picture tube sizes, indoor and 
outdoor antennas, lightning arresters, se- 
lection of receiver, care, service, and legal 
aspects. 

ELECTROMAGNETIC THEORY. By 
Oliver Heaviside. Dover Publications Inc.. 
New York, 1950, 386 pages, $7.50. Un- 
abridged reprint edition containing all 
three volumes of this scientific classic, 
with critical and historical introduction by 
Ernst Weber. Though originally published 
between 1891 and 1912, the contents are 
still regarded as one of the most readable 
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DPi 
annountes 

the new MCF"60 

Hi.gh Vacuum pump 

for automatic tube 

exhaust 
machines 

and answers 

theSe questions 

WHY TRY TO GET THE HIGHEST 
VACUUM IN TUBES YOU MAKE? 

Because it expands markets for you and the 
entire industry. It's basic that the higher the 
vacuum in a tube, the longer it gives satisfac- 
tory service and the more confidence ultimate 
users feel in the equipment it serves. 

HOW FAST AND HOW FAR DOES THE 

MCF-60 TAKE PRESSURE DOWN? 
The new MCF-60 3 -Stage Fractionating Oil 
Diffusion Pump handles 60 liters per second in 
the range from 10-5 to 10-3 mm. Hg and 
reaches an ultimate vacuum of 5 x 10-7 mm. 
Hg. Its powerful vapor jets can operate against 
a forepressure of 0.2 mm. Hg or more. The 
jet assembly can easily be removed for cleaning. 

WHY PUMP DOWN FAR IF YOU L. FINISH OFF WITH A GETTER? 

Ultimate vacuum attained by a getter depends 
on how much gas you leave for it to clean up. 
If you overload your getter, it emits gas back 
into the tube during service. If you use a lot of 
getter, you spread an appreciable coating over 
the envelope and components-with an adverse 
effect on operating characteristics. 

HOW DO OPERATING COSTS 
COMPARE? 

Even though the MCF-60 pumps many times 
faster than a mercury diffusion pump and at- 
tains 10 to 100 times higher vacuum, it's a lot 
less expensive to operate because it requires no 
handling of liquid air. We'll be glad to supply 
full details. 

VACUUM EQUIPMENT DEPARTMENT 

DISTILLATION PRODUCTS eetdadezzed 
727 RIDGE ROAD WEST, ROCHESTER 3, N. Y. 

Division of Eastman Kodak Company 

Distillers of Oil -Soluble Vitamins and Other Concentrates for 
Science and Industry; Manufacturers of High Vacuum Equipment. 
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A 

NEU, SÓ l vrIo 
AEROCOM'S NEW 
ARTIFICIAL ANTENNA, 
SIMULATING ACTUAL OPERA- o 
TING CONDITIONS, SAVES TIME 
ON TRANSMITTER AND RECEIVER TUNING 

o` D 
It is no longer necessary to final tune transmitters or receivers 
aboard aircraft. With the new Artificial Antenna (Model DA200) 

you can precisely simulate, electrically, any normal aircraft antenna. All this 

without leaving the test bench. This equipment will accept any transmitter power up 

to 200 watts -- coaxial fitting provides direct 52 ohm metered load. Sturdily constructed 

for hard usage, can be mounted in standard rack cabinet or used on bench top. 

A letter or wire from you will bring descriptive literature 

CONSULTANTS. DESIGNERS AND MANUFACTURERS OF STANDARD OR SPECIAL ELECTRONIC, METEOROLOGICAL AND COMMUNICATIONS EQUIPMENT. 

Pie 08 
EMs 

AER -U COM 
N.U. U. S. Pit. OH. 

AERONAUTICAL COMMUNICATIONS EQUIPMENT, INC. 
3 0 0 0 Daa01a R a ad, Miami 33, Flarida 

DPALERS: Bquipeletto Ltd.., C'a Po,nl 1925. Rio de J.oeiro, B,uB } Heo,E N.wm.o Jr., 
APvtddoAe,eo136.B.,nnqqitl.,colombi. f Radrkr,Rrunqoi,nó.Buroo,Aùe.,Ararodn. 

ame 
But Oh, What a Difference in Cooks! 

There's nothing secret about the for- 
mulae for permanent magnet materials. 
But there's plenty of difference in the 
finished product ... a difference that is 

determined by the know-how of the 
fabricator. 

Thomas & Skinner permanent magnets 
reflect our 49 years of experience in the 

design and fabrication of the right mag- 
net for every application. Let us "cook 
up" the right magnet for you. Write or 
call us today. 

Thomas &Skinner-Specialists in magnet- 
ics: permanent magnets and laminated cores, 

' THOMAS & SKINNER Steel Products Company 
1120 East 23rd Street Indianapolis, Indiana 

GRAPHITE 

ANODES... 
for top 

tube stability 
Today's demands for increased 
electronic efficiency means that 
tubes must have uniform charac- 
teristics. 

Tubes equipped with Speer gra- 
phite anodes provide this essential 
stability even under the most strin- 
gent operating conditions. Graphite 
anodes will not warp - relative 
positions of the tube elements 
stay constant, making it possible 
to manufacture closely matched 
tubes. Performance is consistently 
uniform. 

Graphite anodes make possible 
200 to 300 percent higher power 
ratings. They operate at lower tem- 
peratures, have far longer life, suc- 
cessfully withstand hardest usage. 
For short wave and FM transmit- 
ters, for diathermy and heating 
machines-for every type of elec- 
tronic equipment using vacuum 
tubes-more and more manufactur- 
ers specify tubes with graphite 
anodes. Why not follow their ex- 
ample? You'll be sure of better 
tube performance. 

e 6700 

Speer 
CARBON COMPANY 
ST. MARYS, PENNA. 
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General Electric Capacitors 

are all individually tested 

A BETTER MOTOR CAPACnTOR 

Motor manufacturers 
and motor 

users like this capacitor. Enclosed 

in 10 -gage steel tubing. Biacket 

spot welded on Silicone bushings 

provide permanent seal. Avail- 

able from stock in all popular 

ratings. 

THAT'S WHY YOU CAN DEPEND ON THEM. 

Every G -E capacitor receives an individual seal test, capacitance check 
and a thorough test for opens, shorts, and grounds. 

This is in addition to one of the most extensive and elaborate 
systems of checks and controls on raw materials and manufacture 
that has ever been developed for any electrical product. 

General Electric Capacitors, both a -c and d -c, are available in a 
wide range of capacitance ratings, voltages and case styles. They 
are designed and manufactured to meet the latest commercial 
standards and armed -service specifications. The use of General 
Electric's recently developed silicone bushings material is being 
rapidly extended throughout the entire line. In addition to superior 
electrical qualities these bushings meet new standards of physical 
endurance under exacting conditions. Apparatus Department, General 
Electric Company, Schenectady 5, N. Y. 

Write for descriptive information on d -c capacitors, a -e capacitors, or ballast capacitors 
to: Capacitors Sales Division, 42-304, General Electric Company, Pittsfield, Mass. 
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STUPAKOFF 
Ceramic 

DIELECTRICS 

MEET YOUR SPECIFICATIONS... 
Aii4est qia//ndtrnífrmiy 

You can have complete confidence in the dimensional and electrical 
uniformity and accuracy of Ceramic Dielectrics when you specify 
STUPAKOFF. 

Stupakoff makes a wide variety of CERAMIC DIELECTRICS as 
tubes, discs and special shapes, plain or silvered for temperature com- 
pensating capacities to reduce frequency drift in RF, TV and other 
circuits. Also, general purpose ceramic dielectrics for by-pass, lead - 
through blocking, stand-offs and trimmer applications. 

Stupakoff makes temperature compensating ceramic dielectrics 
with coefficients from P-100 to N-2700 and high K materials up 
to K-6000. 

Stupakoff Ceramic Dielectrics are made to meet your specifications 
for power factor, dielectric constant, temperature coefficient, dielectric 
strength and volume resistivity. 

1130111111131 
STUPAKOFF 

CERAMIC & MANUFACTURING COMPANY 

Latrobe, Pennsylvania 

NEW BOOKS (continued) 

classics of science, brilliant in style and 
instilled with the author's dynamic per- 
sonality. The closing predictions antici- 
pated the atomic era with: "As the uni- 
verse is boundless one way, towards the 
great, so it is equally boundless the other 
way, towards the small ; and important 
events may arise from what is going on 
inside of atoms, and again, the inside of 
electrons. There is no energetic difficulty. 
Large amounts of energy may be very 
condensed by reason of great forces at 
small distances." 

INFRARED RADIATION THERAPY 
SOURCES AND THEIR ANALYSIS 
WITH SCANNER. By Leopold Rovner. 
Charles C. Thomas, Publisher, Springfield, 
Illinois, 1950, 34 pages, $1.50. Description 
of infrared scanner using bolometer with 
rotating shutter, a -c amplifier and re- 
corder, and reproductions of coverage pat- 
terns obtained with various infrared 
sources. 

GERMAN -ENGLISH TECHNICAL DIC- 
TIONARY. Edited by Kirt F. Leidecker. 
S. F. Vanni, Publisher, 30 W. 12th St., 
New York, 1950, Vol. I-A-K now avail- 
able, and Vol. II-L-Z out in fall 1950 ; 

both volumes $35.00. Based on data com- 
piled by the U. S. Air Force for use in 
translating scientific terms in documents 
captured by the Allies after the fall of 
Germany. Its terminology has been 
adopted in official U. S. and British docu- 
ments. Over 100,000 German terms are 
listed alphabetically followed by English 
equivalents or definitions. 

HYDROGEN IN CHEMICAL ATOMS. By 
W. M. Venable. Markowitz, Haas & 
Kopelman, Pittsburg 32, Pa., 1950, 156 
pages, $4.00. Analysis of spectral levels 
from Li I to O VII, with 48 pages of 
tables showing how wave numbers of 
classification levels evaluated by usual 
methods are derived from wave numbers 
of true series levels by deductions of wave 
number differences contributed by hydro- 
gen. 

FUNDAMENTALS of A -C CIRCUIT IN- 
TERRUPTION. By Erwin Salzer. Allis- 
Chalmers Mfg. Co., Milwaukee, Wisc.., 56 
pages paper -bound, 40 cents. Physics of 
circuit interruption, action of transients, 
design of circuit breakers, and bibli- 
ography. 

PUBLIC-ADDRESS GUIDE. By Guy S. 
Cornish. Radcraft Publications, New York, 
1950, 80 pages paper -covered, 75 cents. 
Planning equipment details, installation, 
servicing, and system construction. 

PRIMARY BATTERIES. By George Wood 
Vinal. John Wiley & Sons, New York, 
1950, 336 pages, $5.00. Elementary theory 
of cells, materials and production, operat- 
ing characteristics, effect of temperature, 
standard cells, depolarized cells, copper 
and copper oxide cells, silver oxide and 
chloride cells, lead cells, mercuric oxide 
and vanadium cells, and fused -electrolyte 
cells. 

MODERN PLASTICS ENCYCLOPEDIA 
AND ENGINEER'S HANDBOOK. Bres- 
kin Publications, New York, 1950 edition, 
1,200 pages, $3.00. All phases of plastics 
design and production, all types of plastics 
materials and new developments of past 
twelve months. 

RADIO NOISE METER. ASA standard 
C63.2. American Standards Association, 
70 E. 45, New York, 16 pages, 65 cents. 
Proposed specifications for an instrument 
covering the range of 0.015 to 25 mc, in- 
tended for general use in factories and 
in the field for measuring radio noise 
field intensities near electrical equipment 
and power lines as well as for determining 
broadcast field intensities. 

HIGH -FREQUENCY INDUCTION HEAT- 
ING. By Frank W. Curtis. McGraw-Hill 
Book Co., New York, 1950, second edition, 
389 pages, $6.00. Revised to include more 
comprehensive analysis of work coil de- 
sign, localized hardening, joining of metal 
assemblies, methods of quenching, fixture 
designs and types of solders, brazing al- 
loys and fluxes best suited for production - 
line applications of induction heating. 
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FIRST in Antennae 
and Accessories 

-Established 1929 

JFD's new, 

Design and Production Facilities 

for Contract and Sub -Contract 

JFD is the world's largest producer of com- 

munications and television parts and acces- 

sories. We grew up with the industry ... and 
know it well. 

increased facilities for the design and manufacture of tele- 

vision and. communications accessories are second to none. Two large 
plants are completely equipped with the latest, most efficient machinery 
.. and staffed by experienced personnel with the required "know-how". 

Inquiries Invited 

MANUFACTURING CO., Inc. 
6107 16th AVENUE, BROOKLYN 4, N. Y. 
FIRST in Television Antennas and Accessories 
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-that a PILOT LIGHT 
CAN IMPROVE YOUR PRODUCT 
. . . . add attraction - safety - service? 

- what lamp to use 

- how to use it - what it will do - what it will cost 

THIS MAY BE THE ONE 
Designed for low cost NE -51 Neon 

Catalogue Number 521308 - 997 
for 110 or 220 volts. 

SAMPLES 

for design purpose 
NO CHARGE 

NEW!' 

Write 
for the 

HANDBOOK OF PILOT LIGHTS." 

The DIAL LIGHT COMPANY of AMERICA 
Foremost Manufacturer of Pilot Lights. 

900 BROADWAY, NEW YORK 3, N. Y. TELEPHONE SPRING 7-1300 

SMALL 

PARTS 
Cost less when made by 

MULTI -SWAGE 
The economy way to get 

a million small parts 

similar to these - 
Examine the tubular and solid metal parts shown 
here twice size. If you use anything similar ... in 
quantities of over a million ... important savings 
can be yours. Send us the part and specs. Our quo- 
tation will show why the Bead Chain Company's 
MULTI -SWAGE Process has long been known as 
the most economical method of making electronic 
tube contact pins, terminals, jacks and sleeves. 
And, why more and more users of mechanical 

Bparts (up to i/4" dia. and to 2" length) em - 
ploy our facilities. WRITE for Data Bulletin. 
THE BEAD CHAIN MANUFACTURING CO., 

Tr. Mark 88 MOUNTAIN GROVE ST., BRIDGEPORT 5, CONN. 

PHYSICISTS 
And 

SENIOR RESEARCH 

ENGINEERS 

POSITIONS NOW 

OPEN 

Senior Engineers and Physi- 
cists having outstanding 
academic background and 
experience in the fields of: 

o Microwave Techniques 
Moving Target Indication 
Servomechanisms 

o Applied Physics 
Gyroscopic Equipment 
Optical Equipment 
Computers 
Pulse Techniques 
Radar 
Fire Control 
Circuit Analysis 
Autopilot Design 
Applied Mathematics 
Electronic 

Subminiaturization 
Instrument Design 
Automatic Production 

Equipment 
Test Equipment 
Electronic Design 
Flight Test 

Instrumentation 

are offered excellent work- 
ing conditions and opportuni- 
ties for advancement in our 
Aerophysics Laboratory. 
Salaries are commensurate 
with ability, experience and 
background. Send informa- 
tion as to age, education, 
experience and work prefer- 
ence to: 

NORTH AMERICAN AVIATION, INC. 

Aerophysics Laboratory 

Box No. K-4, 12214 S. Lakewood Blvd. 

DOWN EY, CALIFORNIA 
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YOU CAN ßE SURE.. IF ITS 

Westinghouse 

Selenium Solves a Problem 
for the IBM problem solver 

In building this complex problem solver, IBM 
chose Rectox Selenium Rectifiers. Thus, power 
supply maintenance is "just a memory" now 
on the IBM electrical brain. 

Selenium rectifiers need little attention .. 
require no periodic lubrication ... have no ro- 
tating parts to wear and replace. You can in- 
stall them in your equipment and forget them. 

In addition, high -voltage selenium cells open 
the door to savings through cell reduction. 
Higher voltage cells (24 volt, d -c /33 volt, rms 
compared to conventional 2G volt, d -c/26 volt, 

rms) cut the number of cells required. And 
fewer cells mean lower costs. 

Maybe you have a similar problem. Our 
engineers will be glad to work with you to 
find an economical answer. Get a copy of DB - 
19 -025 from your local Westinghouse repre- 
sentative. Or write Westinghouse Electric 
Corporation, P. O. Box 868, Pittsburgh 30, Pa. 

J-21590 

Westinghouse 

RECTIFIERS AND CHARGERS 
FOR ALL INDUSTRIES 
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44e4RELAYS 

ARE PERFORMANCE PROVED! 

You get better service from LEACH RELAYS because thousands of types of 
relays for thousands of applications have been proved -in -use for over 30 years. 

LEACH RELAYS are designed with an exceptionally high factor of safety 
for extra dependability. Simplicity of designs makes installation quick, easy 

and inexpensive. Get all the facts and make your own comparisons. LEACH 

RELAYS' outstanding performance, reliability, sturdiness and economy have 
been proved -in -use. 

Highest standards of engineering, materials and workmanship assure long, 

safe, efficient, trouble -free service. 

FOR BETTER CONTROLS THROUGH BETTER RELAYS-CONTACT LEACH 

ititS AVALON ROULE 
Representatives in 

YARD. LOS ANGELES 3, CALIF. 
Principal Cities cd U. S. and Canada 

TUBES AT WORK 
`continued from p 118) 

selected time key resistance is equal 
to the 2050 grid firing potential, the 
thyratron starts conducting. The 
2050 plate circuit relay Ks is then 
actuated, which breaks the holding 
circuit of relay K1. Relay K, then 
de -energizes the clutch solenoid. The 
clutch and its associated mechanism 
then opens the print switch, de - 
energizes relay K2, and raises the 
platen and neghood. 

In changing to its nonoperating 
position, K2 opens the 2050 plate cir- 
cuit, and grounds out the charging 
capacitor. Thus the printing cycle 
is completed, and the machine is 
ready for the next exposure. 

Timing 

The diode in the charging circuit 
makes possible stable accurate tim- 
ing. Reference is made to the charg- 

2050 
eg 

0 
egf 

BIAS 
zewhorliert 

VeR,WV V 
TIME 

FIG. 2-Charging circuit during positive 
alternation 

ing circuit voltage curves of Fig. 2. 

The voltage across C, plotted as a 

function of time is not a continuous 
transient, but consists of a series 
of transients, each initiated at the 
beginning of a positive half -cycle 
input to the 6SN7. 

During the negative half -cycle 
input, the voltage across C, is for 
all practical purposes a constant, 
since there is but little inverse cur- 
rent flow through the diode -con- 
nected 6SN7. 

The fact that the slope of the 
broken transient, after the first few 
cycles, will be greater at every point 
than the slope of a normal d -c tran- 
sient, with the exception of the 
negative half cycles of eß accounts 
for the reliability and accuracy of 
the timer. Accuracy of plus or 
minus one percent of the total ex- 
posure time is possible. 

The d -c power supply of the 
timer minimizes the opportunity for 
power line transients to upset the 
stability of the timer since the filter 
for the power supply acts as a block - 
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FM TV MOBILE 
PORTABLE 

CUSTOM DESIGNS TO 
YOUR SPECIFICATIONS 

WARD - oldest and most experienced maker 

of special antennas - has the facilities and 

know-how to engineer the answer to any 

special antenna problem. WARD - having 

developed hundreds and hundreds of 

special antennas - has more 

experience in this line than all others in the 

industry combined. Whether your aerial 

problem involves 1 or 10,000 special 

antennas, WARD is interested and equipped 

to help you solve it. Just phone or wire 

the SPP Dept., Cleveland. 

Ward is the most experienced aad o:dest exclusive 
maker of auto radio and te; er'sion aerials. 

WARD PRODUCTS CORPORATION 
D sion of the Gabriel 70mpony 

1523 E. a , OHIO 
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ro ./ o 
nCrE PEMTrx1EP O 
tNMEP DPoVErU 

,M 
'carY+[crwrae x 

sauarco SWVR9 

plep TUEP cor`` 1', 
raEVóiOe PEGErv[P POLS 

MORE LIBERAL MANUFACTURING TÓL`ERANCES 

CUSTOM BUILT FROM STANDARD COMPONENTS 

SHAFTING AVAILABLE IN DIFFERENT SIZES 

Write .lee gudQetht 44o4igi+rq 

ECONOMICAL TO USE 

GREATER FREEDOM OF DESIGN 

STANDARD END FITTINGS 

DESIGN DATA 
STANDARD END FITTINGS 
TYPICAL FLEXIBLE SHAFT PROPERTIES 

WIRE SHIELDING 8 PUSH-PULL CONTROLS 

KUPFRIAN MANUFACTURING CO. 

218 PROSPECT AVE. BINGHAMTON, N. Y. 
FORMERLY A DIVISION OF ELLIOTT MANUFACTURING COMPANY 

SAVES TIME 
AND COSTS 
SCIENTIFICALLY 
DESIGNED 

to meet Modern 
Production Methods 

in the fields of 
Radio Television Telephone Telecommuni- 

catEons Railroad Signalling Automotive Industries 
Con Manufacturing Machinery General Electrical Work 

Aeronautics and many others. 

$AFE! SPEEDY!! EFFICIENT!!! 

THE 

FLUTED 

CORE 

-stellate in section-con- 
tains a fluxing medium of 
unrivaled efficiency close to 

periphery of the solder at 

six points. It permits in- 
stantaneous "wetting" and 
fluxing at correct tempera- 
ture, and obviates dry and 
high resistance joints. 

arufactured Solely by 

SUPERSPEED WHITE FLASH Activated Rosin Cored Solder comes in 
different diameters and alloys-YOU CAN SELECT THE SOLDER TO 
GIVE MAXIMUM EFFICIENCY AT THE CORRECT TEMPERATURE-FOR 
YOUR JOB-or-we make it to fit your requirements. 

Check these Important Features: 
* Activated rosin flux insures maximum "wetting" and spreading 

* No dry or high resistance joints. No risk of corrosion. * Economical. Goes further. Gives more joints per pound of 

solder. * Faster. Operators solder more boleti. 
* Cuts down rejects. * Non -hygroscopic residue of high dielectric strength. 
* No unpleasant odor. * Completi continuous core. 

Write to our U. S. Representative for samples, 

technical literature, and prices. Stocks maintained 
in Rochester for immediate delivery to all points. 

H. J. ENTHOVEN 
& SONS LTD.- 

LONDON, ENGLAND 

U. S. Representative 

MAURICE H. ESSER 
Dept. A, 113 N. WATER STREET 

ROCHESTER 4, NEW YORK 

MODEL 539 

Dynamic Mutual Conductance ... 
Readings in Micromhos. 
Permits choice of 3 A.C. signals, .25, 
.5, and 2.5 volts. 
Vernier adjustment permits accurate 
setting of grid voltage. 
Optional self -bias arrangement. 
Provision for insertion of plate milli - 
ammeter for measuring plate current. 
Separate A.C. meter measures line 
voltage at all times. 

D.C. grid bias and D.C. plate and 
screen voltages. 

Tube life and gas test for accurate 
matching of tubes. 
Tests all tubes normally encountered 
in all phases of electronic work. 
Designed with professional accuracy 
for engineers and engineering tech- 
nicians. 

See the Model 539 at your jobbers or 
write for additional information today! 

Ike HICKOK ELECTRICAL 

INSTRUMENT COMPANY 
10527 Dupont Ave., Cleveland 8, O. 
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New Instruments for Microwave Testing 
COMPLEMENT SPERRY'S 

Models 348, 349 and 350, new cavity frequency meters shown below, extend to 
the SHF and EHF frequency ranges, techniques which are now available at 
lower frequencies. These broadband instruments are designed for both 
transmission and absorption -type indications. They are suitable for 
search -type frequency measurements or any other requirement where 
an accuracy of .1 percent frequency set is needed These are among 
the many new microwave test and measuring instruments which 
have been added to the ever-increasing Sperry Microline. 

Other new instruments in the frequency ranges of the 
above mentioned meters are: 

Instrument Model Frequency Range me 

Impedance Meter 320 18,000-26,500 

Impedance Meter 346 26,500-40,000 

Impedance Transformer 347 26,500-40,000 

Directional Coupler 405 26,500-39,000 

Directional Coupler 413 18,000-26,500 

Directional Coupler 415 18,000-26,500 

Directional Coupler 388 12,400-17,000 

Directional Coupler 429 32,000-39,000 

Short 371 26,500-40,000 

Short 372 12,400-18,000 

Termination 401 12,400-18,000 

Termination 402 26,500-40,000 

Detector and Mixer 357 12,400-18,000 

Detector and Mixer 358 18,000-26,500 

Detector and Mixer 359 26,500-40,000 

Detector and Mixer 382 26,500-40,000 

Magic Tee 390 18,000-26,500 

Magic Tee 391 26,500-40,000 

F R E 

Model 348 349 350 
Description CAVITY CAVITY CAVITY 

Frecuency Range me 13,000-18,000 19,000-26,000 26,500-39,000 

Absolute Accuracy 1 1000 1 1000 1:1000 

Approximate Loaded Q 1000 450 1000 

Fittings UG-419, U UG-425 U 

UG-41911 UHF 
UG-381/U 
UG-381/U 

Catalog information on these and other Microline instruments is available on request. Srid,, Mark 

sp[Huy GYROSCOPE COMP.9111 

DIVISION OF THE SPERRY CORPORATION, GREAT NECK, NEW YORK CLEVELAND NEW ORLEANS NEW YORK LOS ANGELES SAN FRANCISCO SEATTLE 
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TUBÉS AT WORK (continued) 

An EASY and ACCURATE Way to 

Measure Audio Frequency Voltages 

Ballantine Model 300 
SENSITIVE 

ELECTRONIC 

VOLTMETER 
Featuring a Logarithmic 

Voltage Scale and 
Uniform Decibel Scale 

PRICE ... $200.00 

Designed for the measurement of AC Voltages from .001 Volt to 
100 Volts over a frequency range of 10 to 150,000 cycles. Accuracy 
is *2% at any point on the scale up to 100 KC and 3% above 100 KC. 

Very stable calibration-unaffected by changes in line voltage, tubes 
or circuit constants. Range switching in decade steps-easy to use- 
only ONE scale to read. Output jack and output control provided 
so that Voltmeter can be used as a high -gain (70 DB) high-fidelity 
amplifier. Accessories available to extend readings up to 10,000 Volts 
and down to 10 microvolts. Precision Shunt Resistors convert 
Model 300 Voltmeter to very sensitive direct -reading milliammeter. 

For additional information on this Voltmeter and Ballantine Battery Opercited 

Voltmeters, Wide -Band Voltmeters, Peak to Peak Voltmeters, Decade 

Amplifiers, Multipliers and Precision Shunt Resistors, write for catallog. 

BALLANT1M LABtIItATOItIES, I%. 
100 FANNY ROAD, BOONTON, NEW JERSEY 

ing network. The d -c supply also 
improves the accuracy of the timer 
in that the grid firing potential of 
the 2050 thyratron becomes a con- 
stant upon the application of a d -c 
voltage to its plate. 

In experimentation, it was found 
that great care must be exercised 
in the adjustment of the capacitor 
grounding contacts of relay KZ. 

These contacts must have a good 
wiping action in order to maintain 
their cleanliness. If they become 
dirty, the charging capacitor will 
not fully discharge between ex- 
posures, thus affecting the stability 
of the timer. The use of pushbut- 
tons to control the timing operation 
was selected to facilitate high-speed 

PAPER 
CARRIAGE 

Complete photographic enlarger with 
electronic control permits operator to 
estimate exposure time from negative 
density and automatically adjusts tim- 

ing for print size 

production of prints. The capacity 
of the machine is 600 prints per 
hour. 

The automatic magnification con- 
trol of the timer makes it unneces- 
sary for the operator to mentally 
calculate exposure time in terms of 
both negative density and magni- 
fication, but only in terms of the 
former. The timer is usually ad- 
justed to give exposures of 0.2 to 
5.1 seconds at a magnification of 
1.3, and exposures of 1.5 to 37 sec- 
onds at a magnification of 5. The 
transient network of the timer 
might be used to advantage in 
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are businessmen 

COLD- 

BLOODED ? 

OF COURSE NOT! Literally, their normal body tem- 
perature is 98.6-same as laborers, engineers or any other group 
of people. And, figuratively, they're no more, or no less, cold-blooded 
-as a group. 

We all know unreasonable generalizations can be dangerously 
false. Common sense and on-the-job experience show us the value 
of dealing specifically with ideas, problems-and people. 

Let's not make the big-and costly-mistake, then, of generaliz- 
ing on religious or racial groups. Adopt and carry out these common 
sense principles: 

1. Accept-or reject-people on their individual worth. 

2. Don't listen to or spread rumors against a race or a 
religion. 

3. Speak up, wherever we are, against prejudice. Work 
for understanding. 

Published in the public interest by: 

McGraw-Hill Publications 
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JUST PLAIN 
RUGGED 

. ..yet a n 

instrument of 
highest QUALITY ... PRECISION ... ACCURACY 

The Burlington "Hermetically Sealed" Instrument was 
designed and is manufactured to conform to JAN 
specifications for sealed instruments. 

Steel case with heavy copper -cadmium plate and black finish. 
Excellent shielding due to case material and construction. 
Double strength clear glass. 
Black satin onodized aluminum bezel. 
Glass to metal seal under controlled humidity and temper- 
ature conditions. 
D'Arsonval permanent magnet type movement for DC ap- 
plications. 
Designed to enhance panel appearance. 
Available in 21/2" and 31/2" round case types. 
Guaranteed for one year against workmanship and materials. Best Buy Burlington 

BURLINGTON INSTRUMENT COMPANY 
DEPT. F-90, BURLINGTON, IOWA 

when you need resistors 

IT WILL PAY YOU TO 
CONSULT THE NEW 

Included are complete descriptions 
and specifications on wire wound resistors 

of all types and sizes. Each is precision 
wound to close tolerance, and many 

feature special moisture -proofing to assure 
proper functioning under severest 

climatic conditions. INRESCO Resistors 
-available for IMMEDIATE 

DELIVERY-are supplied in standard 
or custom types to meet the most 

unusual design or operational require- 
ments, and are offered at prices that 

benefit from mass production facilities. A 
copy of the new INRESCO catalog 

will be helpful; write for it today. Prices, 
samples and estimates promptly 
on other than standard resistors. 

F" - 
INSTRUMENT RESISTORS 

COMPANY 
1036 COMMERCE AVE., UNION, N. J. 

INSrQOAf 

©MPANY 

Wire Wound 
Resistors for Every Use 

in Electronics and 
instrumentation 

7Odb. 
Dynamic 
Range* 

on Disks 
now mode possible with the 

FAIRCHILD 

Thermo -Stylus Kit 
*Measured in accordance with NAB 
Recording and Reproducing Stand- 
ards: Section 1, paragraph 1.85. 

WHAT IT IS: 
A kit of special styli with 
miniature heating elements, a 
cutterhead adaptor and a heat 
control with calibrated meter. 

WHAT IT DOES: 
Applies thermoplastic principles 
to disk recording; eliminates 
mechanical loading of the cut- 
ter by the disk material. 

RESULTS: 
Reduces basic surface noise at 

least 20 db. 

Minimizes frequency discrimin- 
ation at innermost diameters 

Eliminates most difficulties due 
to production differences in blank 
disks. 

Recordings made with the Fair- 
child Thermo -Stylus Kit retain 
the esthetic listening appeal of 
original sound. 

WRITE FOR ILLUSTRATED DETAILS 

SPECIFY YOUR CUTTERHEAD 

1_22 
RECORDING EQUIPMENT 

CORPORATION 
154TH STREET AND 7TH AVENUE 

WHITESTONE, N. Y FRl15 
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means 

Collins Radio Company uses LAMICOID for 
resistor and condenser boards in its 185-4 
Aircraft Transmitter -Receiver. Top to bottom: 
LAMICOID punched, drilled and engraved; 
soldering connections installed; back view of 
complete assembly. 

light weight 
strength 
compactness 
good insulating properties 

in COLLINS resistor and condenser boards 

LAMICOID thermosetting plastic offers properties that make it ideal for resistor and 
condenser boards used in Collins Radio Company Aircraft Transmitters and Receivers 

-where compactness and light weight are essential. 

Holes are punched in LAMICOID on close centers without fraying, chipping or break- 

ing out. This laminated plastic material has the strength of metal at half its weight 

... provides rigid support for condensers and resistors, in a compact, lightweight unit. 

LAMICOID'S high dielectric strength insures good insulating properties. 

The selection of LAMICOID for structural -insulating elements in your equipment will 

assure you of low cost fabrication and top performance. Let us bring our 57 years of 

experience in making high quality electrical insulating materials to bear on your insu- 

lation problems. Contact our nearest sales office. 

MICA 7M« 
Schenectady 1, New York 

Offices in Principal Cities 
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AND CAPACITANV4 

because the opposed windings 
are on a special flatted core 
It's a Ward Leonard exclusive-a non -inductive resistor 
with Ayrton-Perry winding around a core that's flatted 
on opposite sides. Purpose of the flats? To make sure 
the crossings of the two windings are exactly 180° 
apart-thus reducing inductance and distributed capac- 
itance to an absolute minimum. 

For high watt rating in a given size unit ... low differ- 
ence in potential between adjacent turns ... absence of 
undesirable high capacitance-specify Ward Leonard 
non -inductive resistors. 

Write for Resistor Catalog. Ward Leonard Electric 
Company, 31 South Street, Mount Vernon, N. Y. 
Offices in principal cities of U. S. and Canada. 

WARD LEONARD 
ELECTRIC COMPANY 
Remir- E cezme 
RESISTORS RHEOSTATS RELAYS CONTROL DEVICES 

TUBES AT WORK (continued) 

counting and frequency measure- 
ment circuits as well as in other 
timing operations. 

A -C Voltmeter for Built -In 

Instrumentation 

By LAWRENCE FLEMING 
Falls Church, Virginia 

FULL-SCALE sensitivity of 10 milli- 
volts is provided by the electronic 
voltmeter whose circuit is shown in 
Fig. 1 and 2. 

Designed for built-in instrumen- 
tation, the voltmeter is stable, 
linear and maintains an accuracy of 
three percent. Covering a range to 
50 kc with a full scale sensitivity of 
10 mv, it is suitable for a -f meas- 
urements made in connection with 
amplifiers, filters and equalizers. 

Figure 1 shows the basic circuit 
designed by Howard L. Daniels, of 
Engineering and Research Associ- 
ates, Minneapolis, Minn. It differs 
from most a -c voltmeters in the 
proportioning of the circuit con- 
stants. The first stage, V1 is a volt- 
age amplifier designed to give maxi- 
mum voltage gain in the required 
bandwidth. The second stage, V2, is 
a current amplifier. Its load resist- 
ance is determined by the following 
considerations: it must be higher 
than the resistance of the rectifier 
and meter combination; it must be 
high enough to limit the overload 
current through the indicating in- 
strument and low enough to permit 
a reasonable value of transconduct- 
ance to be developed in the current 
amplifier. 

A full -wave bridge rectifier may 

119 

8+ 
8+ 

R, 
z 

CCr 

Cz 

I Vz 

Vi 

CURRENT - AMPLIFIER 

VOLTAGE 
AMPLIFIER 

RN 
NEG FEEDBACK 

FIG. 1-Basic voltmeter circuit employs 
full -wave bridge 

a 
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theyA C -D 
may 

look 

alike, 

eat 

there 

is 

only 

one 

C -D 

FILTER FOR 

EVERY 

APPLICATION! 
In a wide 'ange of sizes and container shapes to meet every known inter=erence 
filtering ah:plicatiort. A few typical types are listed below. Thousands cf other 
types on request. Cut engineers will be glad to consult with you on your specific 
noise problems. Engineering bulletin on request. CORNELL.DUBILIER ELECTFIC COR- 

PORATION, Dept. K- 0 South P ainfield, New Jersey. Other plants in New Bedford, 
Brookline and Worcester, Mass.; Providence, R. I.; Indicnapolis, Ind., aid sub- 
sidiary, the Rad,art Corp., Cleveland, Ohio. 

N 

60t VD( 330 

Capacitive inductive filters - single and multiple section 
pi circuits in hermetically sealed containers for aircraf , marine, 
and heavy-duty application requiring filters with high inser- 
tion loss over temperature range from -55 to -4-850.7. 

Feed -through capacitive TV and radio noise filters - 
Compactl Lightweight! Numerous insertion -loss patte-ns avail- 
able. Hermetically sealeel Cykanol impregnation! 

Electrical appliance filters - for fluorescent lamps, food 
mixers, vacuum cleaners, busiress machines, and a wide 
variety of other electrical equipment available in many styles 
with both flexible lead and solcer lug electrical coe,nections. 

FOB EFFECTIVE NOISE ELIMINATION . . . FOR DEPENDABLE RESULTS 

... [-OF PREMIUM QUALITY PERFORMANCE ... ALWAYS SPECIFY C -D! 

P 

a` - 'i 

}019 1950 

CONSISTENTLY DEPENDABLE 

CORNELL-DU`SILIER 
CAPACITORS VIBRATORS ANTENNAS CONVERTERS 
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EACH SOLVE D A SPECIAL PROBLEM 

HEADED AND FORMED WIRE CONTACTS 

' 

YET 

these are 
"STANDARD" NEY 

PRECIOUS 

METAL 

COMPONENTS 

Chart shows form and overall 
071 

dimensions of a few of the 

many types of contacts made 

from Ney Precious Metal 

s5 Alloys for brush or wiping 

ea contact applications. Full 

---- technical and test data are 

.004 available on request. Other 

30. Ney Precious Metal Alloys 

have solved many special in- 

dustrial application problems. 

Consult us freely without 

obligation. 
Write or phone (HARTFORD 2-4271) our Research Department. 

THE J. M. NEY COMPANY 
179 ELM STItEET HARTFORD t, CONN. 

SPECIALISTS IN PRECIOUS METAL METALLURGY SINCE 1812 

e ' endable instruments . 

Type 
A 401 R 

4" x 

Optional 8 volt battery pack provides 
self contained power source affording 
maximum flexibility of application 
and portability. 

Weight with battery pack, 39 lbs.; 

Fully Portable 

Self Contained 
Oszillograph 

Recorder 

. 

121/4"x 9h" 

recorder only, 22 lbs. Size with bat- 
tery pack 7"x121/"x91/2". Maximum 
of 6 channels. Paper 2" wide, 100' 
long. Available without battery pack 
for operation on 12 or 24 volts D.C. 

Write for complete details 

HEILAND RESEARCH CORPORATION 130 East Fifth Ave. Denver, Colo. 

Do you know 
how much 

the springs 
you buy 

actually cost? 

WHEN you calculate the cost of 
your springs, don't stop with the 
price billed by your springmaker. 
Get the whole picture by taking 
into consideration all the costs ... 
the inspections necessary ... the 
delays caused by rejects . . the 
hitches in your assembly resulting 
from spring imperfections. With 
this data at hand your spring costs 
may take on an entirely different 
character. 

Take the case of a small spring 
which previously required two 
operations in manufacture, one by 
machine and one by hand, fol- 
lowed by careful inspection and 
a high rate of rejection. Accuraté s 

skilled springmakers developed 
the tooling necessary to produce 
this spring in one machine opera- 
tion with unvarying accuracy. 
Unit cost was substantially re- 
duced, inspection and rejects were 
eliminated. The combination of 
all these savings was mighty 
important. 

Why not let Accurate engineers 
appraise your spring requirements 

the chances are they can cut 
the overall cost of your springs. 
Write today. Ask for the Ac- 

curate Spring Handbook. 

A dependable source of supply! 

ACCURATE SPRING MFG. CO. 

3830 W. Lake St. Chicago 24, III. 

iiinSa, iite Atena, .9'icsenitierga 
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T 

11 
t transformer? 

1-iima"- 
... 

8endir Specialized Dynamotors 

are made for the Job! 

Whenever DC power is required at other than the supply 
voltage, Bendix* Specialized Dynamotors function as DC 
transformers. They can be wound for any input or output 
voltage between 5 and 1200 volts, and they can deliver 
power up to 500 watts. Multiple outputs can be supplied to 
correspond with several secondaries on transformers, and 
their output voltages can be regulated within close limits 
regardless of input voltage or load variations. Bendix 
Specialized Dynamotors are tailored to the exact require- 
ments of each application by the design of the windings used 
in standardized frames. This reduces the cost, size and 
weight to an absolute minimum, consistent with the oper- 
ational requirements. Compliance with Government speci- 
fications is assured by the choice and treatment of materials 
'and the basic design. A complete description of your require- 
ments will enable our engineers to make concrete recommenda- 
tions ... All orders are filled promptly and at moderate cost. 
*REG. U. 5. PAT. OFF. 

RED BANK DIVISION OF 
BENDIX AVIATION CORPORATION 

RED BANK, NEW JERSEY 
Expert Sales: Bend's International Division, 72 Fifth Avenue, N. Y. 11, N. T. 

Write for this colorful and informative book 
-it's free. You'll find it loaded with facts 
and figures about all types of dynamotors. 

AVIATION CORPORATION 
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e 

instantaneous start and stop 9a 
ease of operation and editing 
WOW -proof performance 

true-to-life fidelity 
installation assistance 

for scientific research 

mechanical ruggedness 

critical user satisfaction 

magnetic tape recorder 
Models to $3800 ed, 
Shown model 300-C $1575 

(control panel $105 extra) 

AMPEX ELECTRIC CORP., San Carlos, California 
Without obligation please send 16page illustrated 
booklet containing technical specifications of Ampex 
Magnetic Tape Recorder,. 

NAME 

ADDRESS 

CITY STATE 

Our need is for: 
Laboratory Research Telemetering 

L Multi.Channel Recording D Industrial Recording 
Recording.Broadcasting Aerophysical Research 

Distributed by .. . 

BING CROSBY ENTERPRISES (Hollywood) 
AUDIO 8 VIDEO PRODUCTS CORP. (New York Cityl 

GRAYBAR ELECTRIC COMPANY (Everywhere) 
EXPORT: WESTREX (New York Cityl 

TUBES AT WORK (continued) 

be employed in conjunction with a 
microammeter as shown; or a half - 
bridge may be used as. in Fig. 2. 
The latter arrangement halves the 
sensitivity. Germanium diodes are 
used. The low -frequency limit of 
the instrument is determined by 
the ratio of C. to the plate resist- 
ance of V2. 

Since the actual load impedance 
of V. is low, this stage is inherently 
a wide -band device, and the high - 
frequency response of the circuit is 
that of the first stage. Because of 
this disparity in high -frequency re- 
sponse of the two stages, there is a 
wide margin of safety against high - 
frequency oscillation when feedback 
is applied. The low -frequency re- 
sponse is on a par with that of a 
conventional two -stage amplifier. 

Average -Reading 

The deflection of the indicating 
d -c meter is proportional to the full - 
wave average value of the a -c volt - 

FIG. 2-Practical millivoltmeter circus 
maintains 3 -percent accuracy from 10 

cps to 50 kc 

age applied to the input, since the 
signal can produce no change in the 
average charge on C2. 

In Fig. 1, the full-scale range of 
the circuit is measured by the ratio 
of meter current to input voltage : 

ei 1+ Rn Ai gros 

where I = current in meter circuit, 
e4 = input voltage to grid of V1 A1 = 
voltage gain of V1, g.,2 = transcon- 
ductance of tube V2, and Ra = feed- 
back resistance common to input 
and output circuits. For the case of 
no feedback, this expression reduces 
to the product of the gain of the 
first stage and the transconduc- 
tance of the second. 

Practical Circuit 

A practical embodiment of the 
Daniels principle is shown in Fig. 2; 

. Compare 
for results! 

Compare 
for price! 

and you'll choose 
the GREEN ENGRAVER 

only $215* 
e e 

VISIT US AT 
BOOTH 434 

FIFTH 
NATIONAL 

INSTRUMENT 
EXHIBIT 

The Green Engraver offers great speed and 
convenience. Quickly cuts up to four lines 
of letters from 3/64" to 1" on curved or flat 
surfaces whether made of metal, plastics or 
wood ... operates by merely tracing master 
copy-anyone can do an expert job. Special 
attachments and engineering service avail- 
able for production work. Just the thing 
for radio, electronic apparatus and instru- 
ment manufacturers. 

For quality engraving on 
Panels Name Plates Scales 

Dials Lenses Molds Instruments 

also does routing, profiling ,and three 
dimensional modeling. 
*Price does not include Aster type and special work 

holding fixtures. 

GREEN 
INSTRUMENT CO. 
363 Putnam Ave. 
Cambridge, Mass. 

PHOTOELECTRIC 

TOWER LIGHTING 

CONTROL 

Turn -on 35 ft.-candles-off at 55 
ft.-candles-independent of time 
of day or weather conditions. 
Low first cost-negligible main- 
tenance. 

3000 watts contact capacity. 
Over 20,000 in use for tower and 
street lighting. 
Complete details available - ask 
for Bulletin 63305. 

The FISHER -PIERCE 
COMPANY, Inc. 

42 Ceylon St., Boston 21, Mass. 
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VOLTAGE 
REGULATED 
POWER SUPPLIES 

For Industrial and 
Research Use 

MODEL 510 
Model 510 features TWO COMPLETELY INDEPENDENT 

REGULATED POWER SUPPLIES. 
OUTPUT DC FOR EACH SUPPLY: 200-500 volts, 200 Ma. 

REGULATION: '/z% for both line and load variations. 
RIPPLE: 5 millivolts. 
OUTPUT IMPEDANCE: 2 ohms. 

OUTPUT AC FOR EACH SUPPLY: 6.3 volts, 6 Amp., CT. 

The supplies may be conneded for series, parallel, or 
bucking operation. 

MODEL 245 
OUTPUT DC: 200-500 volts, 200 Ma. 

REGULATION: ''/s% for bath line and load variations. 
RIPPLE VOLTAGE: 5 millivolts. 
OUTPUT IMPEDANCE, 2 ohms. 

OUTPUT AC: 6.3 volts, 6 Amp., CT, unregulated. 

MODEL 103, MULTIPLE POWER SUPPLY 
TWO B SUPPLIES: 0-300 volts, 75 Ma. each, 150 Mo. 

when paralleled. Ripple 10 millivolts. 
Unregulated. 

ONE C SUPPLY: Minus 50 volts to plus 50 volts, 5 Mo. 
Ripple 5 millüvolts. Unregulated. 

ONE FILAMENT SUPPLY: 6.3 volts AC, 5 Amp. 

MODEL 515 
B SUPPLY: 0-500 volts, 200 Ma. 

REGULATION: 'h% for both line and load variations. 
RIPPLE: 5 millivolts. 
OUTPUT IMPEDANCE: 2 ohms. 

C SUPPLY: 0-150 volts, 5 Ma. 
REGULATION: 10 millivolts for line 105-125 vollts. 

'h% for load at 150 volts. 
RIPPLE: 5 millivolts. 

FILAMENT SUPPLY: 6.3 volts AC, 110 Amp., CT, 

This unit is available with a 300 Ma. B Supply; with or 
without C Supply. 

MODEL 315 
B SUPPLY: 0-300 volts, 150 Ma. 

REGULATION: 'Vº% for both line and load variations. 
RIPPLE: 5 millivolts. 
OUTPUT IMPEDANCE: 2 ohms. 

C SUPPLY: 0-150 volts, 5 Ma. 
REGULATION: 10 millivolts for line 105-125 volts. 

'h% for load at 150 volts. 
RIPPLE: 5 millivolts. 

FILAMENT SUPPLY: 6.3 volts AC, 5 Amp., CT. 

MODEL 600 
Model 600 features TWO INDEPENDENT REGULATED 

POWER SUPPLIES. 
OUTPUT DC FOR EACH SUPPLY: C-500 volts, 200 Ma. 

REGULATION: 'Y2% for both line and load variations. 
RIPPLE: 5 millivolts. 
OUTPUT IMPEDANCE: 2 ohms,. 

OUTPUT AC FOR EACH SUPPLY: 6.3 volts, 10 Amp.., CT, 
unregulated. 

Write for specifications on our complete line of power supplies ,1I 

KEPCO LABORATORIES, inc. 
149 -14 -41st AVENUE (Dept. A) FLUSHING, NEW YORK 
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SCREW 

MACHINE 

PRODUCTS 

Housings 
Assemblies 

Metal Trimmings 

Electronic Tube 
Parts 

Metal Fibre STAMPINGS Phenolite Plastic 

Complete Fabrication Facilities Under One Roof 

Exacting Specifications Met-Rigid Inspection System 

WM. STEINEN MFG. CO. 
Bruen Cor. Hamilton St. 

WE INVITE 

Newark 5, New Jersey 

YOUR INQUIRY 

Fits Your 

Production To A "T" 
KEnvon "T's"-high quality, uniform 
transformers, are your best bet for development, 
production and experimental work. For over 20 
years, the KENYON "K" has been a sign of skill- 
ful engineering, progressive design and sound 
construction. 

Now - reduce inventory problems, improve 
deliveries, maintain your quality - specify 
KENYON "T's," the finest transformer line for 
all high quality equipment applications. 

New Catalog Edition! Write Today! 
K E n v o n new modified edition tells the com- 
plete story about specific ratings on all transform- 
ers. Our standard line saves you time and expense. 

Send for your copy of our 
latest catalog edition now! 

KENYON TRANSFORMER CO.. Inc. 
840 BARRY STREET NEW YORK 59, N. Y. 

Webster Electric 

Model "Al 

Cartridge 

with Twist 

Mechanism 

A complete unit with 
top performance and absolute 

minimum of service and 
installation problems. 

The twist mechanism is factory assembled 
with Model A7 cartridge in place, ready for 
installation in tone arms without adjustment 
or modification. This completely assembled 
unit gives positive tracking at all playing 
speeds. High vertical and lateral compliance 
eliminate skating The simple, foolproof 
twist mechanism gives positive indexing, 
eliminating the possibility of twisting and 
damaging the leads in the tone arm. 
There are no delicate parts to break or get 
out of order. The Model A7 with twist mech- 
anism reverses through a 180 degree arc for 
playing either 3314- 45 or 78 R.P.M. records. 

Send for a sample assembly today... try 
it ... then note first hand the advanced 
improvement. 

WEBSTER ELECTRIC 
Webster Electric Company, Racine, Wis. Established 1909 

"Where Quality Is a Responsibility and Fair Dealing an Obligation" 
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Insulate all these parts 

with tough tape 

New Du Pont plastic offers unusual 

combination of electrical, mechanical and 

thermal properties for : 

Coil Separators 

Slot Liners 

Coil Wrappers 
L 

Look at these properties! 

MECHANICAL. "Teflon" tetrafluoroethylene 
resin is ex- 

tremely tough-withstands 
considerable abuse in assembly 

and in use. Doesn't deteriorate with time. In applying, it's 

easy handle, smoh, conforms well to 

adaptable to automatic operat 

and odd 

shapes e 

ELECTRICAL- 
Its electrical properties are excellent overactor 

ranges of temperatures and frequencies. Its power 

Short -time dielectric strengths are high. "Teflon" 
is less than 0.05% over the entire spectrum measure to 

date. 
has good arc -resistance, and doesn't carbonize under an 

arc discharge. It has zero water -absorption. 

THERMAL. "Teflon" is capable of continuous 
seng vie raice t 

250°C. (482°F.) without deterioration, 

quirements of even Class H materials. In laboratory tests, 

molded bars kept at 250°C. Teflon r one 
month tshow wtonly 

a 1% 
good 

loss in tensile strength. 196°C (-320°F.). Thus, 

ns down to low as -196°C. 

insulation of "Teflon" on a motor would not crack 

when motor is started in arctic temperatures. 

REG. U.S. PAT. OF'F. 

CcnIPctor Insulation 
for t~.r_'nature or Field 

Taping of Mush -Wound Coils 

Lead Insulation 

CHEMICAL. "Teflon" has the highest degree of chemical 

inertness of any plastic. There is no known solvent 
onde. 

r it. 

Thus, it is ideal for motors and generators op 

corrosive atmospheric conditions. "Teflon" is unaffected 

by outdoor weathering, as well. Samples exposed in 

Florida for over five years are completely unchanged. 

(Inc.),polychemicals 
Depart - 

E. I. 
ment, 

Pont de Nemours & Co. 

Sales Offices: 350 Fifth Avenue, New York 1, N. Y.; 7 S. 

Dearborn St. ° Chic 3, Ill.; 845 E. 60th St., Los Angeles, Calif. 
m 

E4 US t7 

PLASTICS 
better Things for Setter Living 

. , . through Chemistry 

Write today for free booklet on ''Teflon" Tope. 
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Need help with 

microwave transmission 

lines?.. . call TERPENING 

The microwave mixer shown above was designed and 
produced on special order, in quantity, in our plant. 
Though made up from a number of different sections 
brazed together, special jigs, fixtures, and skilled tech- 
niques made it possible to hold tolerances between the 
outer flange center lines to ± .001". 

Whether it's a special component, such as the mixer 
shown, or complete microwave transmission systems, 
we're set up to produce them with a high degree of 
precision from blueprints or performance specs. Al- 
though our engineering staff, laboratories, and fully 
equipped shop are usually busy on government con- 
tracts, our unusual facilities may permit us to work 
with you on special components for military or other 
microwave systems. We shall be happy to talk with 
you about your present and/or future needs. 

L. H. TERPENING COMPANY 
DESIGN RESEARCH PRODUCTION 

Mc! owave Transmission Lines and Associated Components 
16 West 61st St. New York 23, N. Y. Circle 6-4760 

TUBES AT WORK (continued) 

the full-scale sensitivity is 10 milli- 
volts. The frequency range is 10 cps 
to 50 kc, within 3 percent. Five 
higher decade ranges are provided. 
The high -frequency limitation im- 
posed by the first amplifier plate 
circuit coincides with the limitation 
imposed by the lack of capacitance 
compensation in the input step at- 
tenuator. Further extension of the 
high end implies extra complica- 
tion. In this respect, the perform- 
ance is narrower than in commer- 
cial meters. 

The circuit employs 14 -db feed- 
back. At 26 -db feedback, low -fre- 
quency oscillation appears, provid- 
ing a 12 -db margin of safety. 

The device is extremely Insen- 
sitive to tube and line voltage 
changes, and is not critical as to 
component placement or lead dress. 
Filtering and decoupling in the 
power supply is essential. 

Circuits of lower sensitivity may 
be made using a triode for the first 
stage, and they are inherently more 
stable. 

R -F Heats Combustion 
Furnace 
CARBON and sulphur analysis of 
iron and steel by direct combustion 
is now being done by r -f induction 
heating. 

The electronic combustion fur- 
nace comprises a class -C oscillator 
with suitable controls mounted in a 
metal enclosure. The frequency of 
operation is approximately 10 me 
at a power output of 500 watts. 

Loading and unloading of the 
sample to be analyzed is accom- 
plished by means of a bolt -action 
mechanism centrally located on the 
panel, which provides an atmos- 
phere seal in the same operation. 
The sample container is a small 
crucible or cupelet manufactured 
from a special high -refractory mix- 
ture to withstand the high temper- 
atures generated. The cupelet is 
supported on a ceramic hearth 
mounted on an aluminum pedestal. 

The combustion tube is a 10 -inch 
section of high -silica tubing. The 
tube is fitted with a replaceable ce- 
ramic plug to diffuse the flow of 
oxygen immediately above the cupe - 
let and to trap any particles thrown 
off during firing. A vitreous - 
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CERAMIC DISK CAPACITORS 
Hi -Q Ceramic Disk Capacitors for by-passing, blocking, or coupling are 
being used by the millions by television receiver manufacturers who 
demand the utmost in performance. 

Unit cost, time and labor may be saved by using several of the mul- 
tiple capacity Hi -Q Disks where applicable in your television circuit. 
Multiple capacities having a common ground are available in standard 
units as shown in the chart below. Hi -Q Disks are coated with a non- 
hydroscopic phenolic to insure protection against moisture and high 
humidities. Hi -Q Disks like all other Hi -Q components assure you of 
the highest quality workmanship at the lowest possible cost. 

Our Engineers are ready and willing to discuss the application of 
these highly efficient, dependable capacitors in your circuits. Write 
today for your FREE copy of the new Hi -Q Datalog. 

H h- 

6 

>1. 

I I _L I 

1 

91agGL P4NENIS 
CON 

Capacitors 

Trimmers 
Choke Colis 11 

Wire Vllound 
Resistors 

WAYS 
gE1TE ppg11.1TY 

UNIFORMITY M N A uR1ZpT10N 

PRECISION 

Type A 
Diameter 

B 
Lead Width 

C 
Thickness 

B.P.D. .00047 

B.P.D. .0008 

B.P.D. .001 

B.P.D. .0015 

B.P.D. .002 

B.P.D. .004 

B.P.D. .005 

B.P.D. .01 

B.P.D. 2x.001 

B.P.D. 2x.0015 

B.P.D. 2x.002 

B.P.D. 2x.003 

B.P.D. 2x.004 

B.P.D. 3x.0015 

B.P.D. 3x.002 

5/i6" max. 

5/i6" m ax. 

3/ /6" max. 

/S3 " max. 

7/16" max. 

19h2 max. 

1%/32" m ax. 

3/á" max. 

1%2" m ax. 

19/32" max. 

13/42 max. 

3iá" max. 

9a" max. 

3's" max. 

3/4" max. 

óh2" m ax. 

5/az" max. 

ó/32" max. 

óh2 max. 

12" m ax. 

5/3z max. 

sh2" max. 

5/32" max. 

óh2" max. 

ó/32" max. 

5/32" max. 

12" max. 

1/42" max. 

óh2" max. 

sh2" m ax. 

Insulation: Durez and Wax impregnated. 
Leads 22 gauge pure tinned dead soft copper. 
Capacity: Guaranteed mininum as stamped. 

All capacitance measurements made at 25'C 
at I KC at a test voltage not over 5 volts RMS. 

Insulation Resistance: 7500 megohms min. 
Power Factor: Max. 2.5% at 1 KC at not 

over 5 volts RMS. 
Test Voltage: 1500 volts D. C. 

JOBBERS-ADDRESS: 740 Belleville Ave., New Bedford, Mass. 

7 Séec ZaGtRcue 
OLEAN, N.Y. 

SALES OFFICES: New York, Philadelphia 
Detroit, Chicago, Los Angeles 

PLANTS: Olean, N, Y., Franklinville, N. Y. 

Jessup, Pa., Myrtle Beach, S. C. 
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That's not just "sales talk" either. 
Years of research and experience in 

crystal manufacture are behind the spe- 
cial process we use to make STANDARD 
products stand up under shock and ex- 
treme temperature variations. Their 
range? -200 to 1200 kc. CT and DT 
cut. Hermetically sealed and dry nitro- 
gen filled. Of course, they meet all 
Government Specifications. 

Write-wire-call for specific 
information or request Catalog 
E for complete details. 

Seseedeted 
COMPANY 

CARLISLE, PENNSYLVANIA 

FREE Send for AU/ED'S 
NEW 1951 CATALOG! 

ELECTRONIC SUPPLIES for INDUSTRY 

BROADCAST STATION SUPPLIES 

World's Largest Stocks Complete Expert 
Service from One Central Supply House 
Simplify your purchasing problems-send your consoli- 
dated orders to ALLIED-the single, complete source for 
all electronic supplies. Rely on ALLIED for the world's 
largest stocks of parts, tubes, test instruments, audio 
equipment, accessories-complete quality lines of elec- 
tronic supplies ready for immediate shipment from stock. 
ALLIED'S expert Industrial and Broadcast Station supply 
service saves you time, effort and money. Send today for 
your FREE copy of the 1951 ALLIED Catalog-the only 
complete guide to electronic supplies for industrial and 
broadcast station applications. 

ALLIED RADIO CORP. 
833 W. Jackson Blvd., Dept. 11-J-0 Chicago 7, Illinois 

Everything in Electronics from ONE Source 

212 PAGES: Equipment for 
Research, Development, 
Maintenance and Produc- 
tion Operations 

Send for 
1951 

ALLIED 
CATALOG 

Vom 
PHALO 
HAS IT! 
105° C 

RATED 

AMBIENT 

TEMPERATURE 
(U. L. LABELED) 

THERMOPLASTIC 

HOOK-UP, CONTROL 

AND FIXTURE WIRE 

Sizes 16-26 AWG 

7 Current's 

Favorite 

Conductor / 
if 

PHALO 
Wire 
and 

Cable 

142" INSULATION - 
NO BRAID REQUIRED 

%4" INSULATION WITH 

LACQUERED GLASS BRAID 

Your Inquiry Will Receive 
Prompt Attention! 

CORNER OF 
COMMERCIAL STREET 

WORCESTER, MASS. 

Manufacturers of Thermoplastic insul- 
ated wire, cables, cord sets and tubing 
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For Vital Control Circuits 

in Curtiss Electric Propellers 

ris BENDIX-SCINTILLA 
ELECTRICAL CONNECTORS 

, 

CHECK THESE ADVANTAGES 
Moisture -proof 
Radio Quiet 

Single -piece Inserts 

Vibration -proof 
Lightweight 

High Insulation Resistance 

Easy Assembly and 
Disassembly 

Fewer Parts than any other 
Connector 

No additional solder required 
FACTORY BRANCH OFFICES: 

117 E. Providencia Avenue, Burbank, California 
23235 Woodward Avenue, Ferndale, Michigan 

7829 W. Greenfield Avenue, West Allis 14, Wisconsin 

American Airlines` Coeval. 
Flagship equippertl w, 
CURTISS ELECTRIC prop 

!!I1.EST.N0NEY CAN DIY 

Unfailing dependability is the standard set by 
Curtiss propellers and American Air Lines in their 
selection of equipment. 

Bendix-Scintilla is therefore the logical choice 
for the electrical connectors in the Curtiss Electric 
propellers on American Flagships. 

In fact, wherever circuits must be arranged to con- 
nect and disconnect with ease and certainty 
Bendix-Scintilla is the choice. 

Remember whenever there is no compromise with 
quality-it pays to specify Bendix-Scintilla electri- 
cal connectors-the finest money can buy. 

Write our Sales Department for detailed information. 

SCINTILLA MAGNETO DIVISION OF 

SfrlMir, NE1M rüktr 

DIv9s?ar., l KGffl* Y.rek r t Iv Y n;> 
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VERTICAL RADIATION PATTERN OF TYPE 3000 ANTENNA 

Actually delivers 6 db 
increases your power 4 times! 
Now, for the first time, you can operate in areas previously 
far out of your reach. This vast extra service area is yours at 
no additional operating cost because the 6 db actually delivered 
by this new ANDREW antenna is equivalent to increasing 
your power 4 TIMES! Think of the economy! This tremendous 
extra power also fills in any dead spots. 
It's another pace -setting ANDREW "first". 
Uniformity_Qf performance is assured regardless of supporting 
structure height through a NEW EXCLUSIVE ANDREW 
METHOD of electrically isolating the radiating elements 
from the support structure. 
Lightning protection and quieter reception during electrical 
storms are achieved by a DC path which conducts static charges 
from the elements to ground. 

TYPE NO. 

Gain 

Height above top of tower 271/2 ft. 

Length of support mast 

extending into tower 

Weight 

Moment at tower top' 

5 ft. 

625 lbs. 

9300 ft. lb. 

SPECIFICATIONS 
148-174 MC 

3000 3001 

6 db 6 db 

271/2 ft. 

5 ft. 

375 lbs. 

6150 ft. lb. 

3002 

3 db 

131/2 ft. 

5 ft. 

175 lbs. 

1600 ft. lb. 

'Based on 100 mph wind loading and t/1" radial ice. Moments include loading 
added by 300 mm beacon for Type 3000 and double obstruction light for Type 3001. 

Type 3000 is designed to support a 300 mm code beacon, and includes a suitable 
mounting plate. Type 3001 is designed to support a double obstruction light. 
All models are designed for connection to ANDREW Type 737 transmission line, 
and are provided with climbing steps. 

All orders filled chronologic- 
ally. Deliveries begin Septem- 
ber 1. Write, wire or phone 
(ask for Mr. Bickel) today. 

363 EAST 75th STREET CHICAGO 19 

WORLD'S LARGEST ANTENNA EQUIPMENT SPECIALISTS 

TRANSMISSION LINES FOR AM-FMTY ANTENNAS DIRECTIONAL ANTENNA EQUIPMENT 

ANTENNA TUNING UNITS TOWER LIGHTING EQUIPMENT CONSULTING ENGINEERING SERVICES 

TUBES AT WORK (continued) 

Work coil surrounds atmosphere -sealed 
tubing containing sample of iron being 

analyzed 

enameled work coil surrounds the 
combustion tube, and is supplied 
with r -f energy by the oscillator. 

Integral piping for oxygen and 
combustion products is included, 
and flow is controlled by needle 
valves located in both lines. Oxygen 
is introduced through the top rear 
hose connector, flows through the 
top control valve and enters the 
combustion tube through the top 
breech opening. The products of 
combustion are led out through the 
bottom breech, through the bottom 
control valve and are conducted to 
the external train through the bot- 
tom rear hose connector. 

When used for carbon determina- 
tions the oxygen flows from the top, 
over the heated sample, and the 
products of combustion are taken 
from the bottom of the combustion 
tube. 

Flow of oxygen is indicated by 
the lowering of the level in the 
burette. The liquid level will come 
to a halt when about I of the liquid 
is expelled. This indicates that 
combustion and fusion are taking 
place. After the combustion is com- 
pleted, (about 1 min) the flow of 
liquid resumes. When the level 
reaches the calibrated portion of 
the stem, the oxygen valve is closed, 
the plate current is turned off, and 
the loading mechanism lowered. 

For sulphur determinations the 
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new alloy for 

HERE WAS THE PROBLEM: 
How to obtain a strong, rigid assembly for conductors sup- 

porting the filaments of sealed beam automobile headlights 
and, at the same time, make a perfect seal between the con- 
ductors and the glass housing of the lamp, so that gas sealed 
within the lamp might not escape. 

AND HERE'S THE SOLUTION: 
The back wall of the lamp, cast from Pyrex -like glass, has 

three holes through which the conductors can be passed. The 
area around these holes is heated until the glass is near -molten. 
Over each hole, on the rear side of the lamp, is then placed a 
"thimble"-made of specially produced D -H alloy. These 
thimbles are pressed into the molten glass, which, upon cool- 
ing, holds them firmly in position. The conductors are then 
passed through the holes in the glass wall, and their free ends 
soldered to the base of each thimble respectively. Lugs sol- 
dered to the thimbles, outside, provide terminals for mounting 
the lamp in a socket. In this manner, a strong, stable, gas- 
tight assembly is obtained. 

Westinghouse discussed its needs with Driver -Harris. Could 
the necessary type of thimble stock be obtained, and supplied 
in strip form, .009" thick, with negligible tolerances? 

The answer is found on all Westinghouse sealed beam head- 
lights today. Driver -Harris not only produces an alloy with 
precisely the properties needed, but advanced D -H rolling 
techniques meet the exacting dimensional requirements 
specified. 

SPECIAL ALLOYS FOR SPECIAL PURPOSES is an important 
phase of our business. If you have been unable to find the 
alloy you need, tell us about it. Our 50 years of development 
and manufacturing experience are at your service. 

/ 

/ 

/ 
/ 
/ 
I 

v 

The part played by the metal thimbles 
in solving the problem is vitally important: 

1. It is imperative that the thimbles be composed of a 
metal alloy with a coefficient of expansion closely ap- 
proximating that of glass at all temperatures up to 
the melting point of glass Any appreciable difference 
in the rates of expansion would result in the glass 
being fractured. 

2. The thimble stock must be initially and entirely 
gas-free-to avoid the possibility of bubbles or strains 
being formed in the glass at the seal. 

3. The stock must be held to extremely close tolerances 
when manufactured-to meet the requirements of metic- 
ulous, high-speed presses and dies specially developed 
to produce the thimbles. 

Makers of world-famous Nichrome' and over 80 
alloys for the electrical, electronic and heat -treating fields 

Driver -Harris Company 
HARRISON, NEW JERSEY 

BRANCHES: Chicago, Detroit, Cleveland, Los Angeles, San Francisco 
Manufactured and sold in Canada by 

The B. GREENING WIRE COMPANY, LTD., Hamilton, Ontario, Canada °T. M. Rey. if., S. Pot. OR. 
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/i/Di4,' 
specialists in custom-built, TIT 

g ECTRON TUBE MACHIN / /.%, 

KAHLE CUSTOM -BUILDS ma- 

chines to make the exact2 

ers 

you require -from big 

ers to tiny sub -miniature -from 

laboratory types to those for 

high-speed production. Kahle 

puts each unit through exhaus- 

tive trial runs in our plant to 

assure trouble -free operation in 

yours. 

Consultations invited 

Send for our new catalog 

#1414 Button Stem Machine 

For cathode ray tubes 

Custom-built 
to individual re- 

quirements, 
turns u050e0 

TV stems per hr. -fine 
heat 

adjust- 

ment of speed, pressure, 

and sequence of operations - 
with labor-saving 

development 

for automatic tubulation flar- 

ing. 

We specialize in cost-cutting production - 

boosting, labor-saving equipment for com- 

plete manufacture 
of cathode ray 

tuobes, 

standard, miniature and 

rodio tubes, sub -miniature tubes, 
efluores- 

res- 

cent lamps, photocells, 
x-ray 

1309 Seventh Street, North Bergen, New Jersey 

ai' -spaced articulated 
R.F. CABLES 

THE LOWEST EVER 
CAPACITANCE OR 
ATTENUATION 

We are specially organized 
to handle direct enquiries 
from overseas and con give 

IMMEDIATE DE!/Vf9/Ef RN USA. 

Billed in Dollars Settlement by your check. 
Transaction as simple as any local buy. 

TRANSRADIO LTD 
CONTRACTORS TO M.M. GOVERNMENT 

138A CROMWELL ROADLONDON SW.7. ENGLAND 

CABtfJ' TRANJRAO. IONDON. 

LOW Al TEN 

TYPES 

Al 

IMPED 
OHMS 

74 

PalenG Trude deed' 

AT TEN LOADING 
Jb100N Hw 
o/ /00 /MO. 

1.7 0.11 0.36 
A2 74 1.3 0.24 0.44 

A 34 73 0.6 1.5 0.88 

LOW CAPOC 

TYPES 

CAPAC 
mn,j/. 

IMPED 
OHMS 

ATTEN 
d b/IDO1/ 
100Mys. 

O.D 

Cl 7.3 150 2.5 0.36 
PC 1 40.2 132 3.1 0.36 
C11 6.3 173 3.2 0.36 
C2 6.3 171 2.15 0.44 
C22 5.5 184 2.8 0.44 
C3 5.4 197 1.9 0.64 
C 33 
C44 

4.8 

CEO 
220 2.4 0.64 
252 2.1 1.03 

t'ery ¿OW CapacvÉance 
coó/e. 

MIGM POWER 
FLEXIB LE 

PHOTOCELL 
CABLE 

V.L.C. * 

DO YOU HAVE AN 

INSTRUMENTATION 

PROBLEM? 

Bendix-Pacific telemetering facilities 
can provide you with any phase of 
a complete instrumentation service. 
These include: 

* The standard AN/DKT-3 sub- 
miniature telemetering compo- 
nents which remotely measure 
and indicate acceleration, motion 
and position, pressure, strain, tem- 
perature, vibration, velocity, volt- 
age and current. Transmitters up 
to 15 watts of power are available. 

* Application engineering to adapt 
the Bendix-Pacific System to each 
specific problem. 

* Installation and calibration serv- 
ices. 

* Aircraft and missile antenna de- 
sign and radiation analysis. 

* Flight testing, providing all ground 
station facilities and reduction and 
analysis of data. 

RADAR BEACON 
Bendix-Pacific has developed for re- 
stricted use an exceptionally small, 
compact radar beacon for use in the 
common radar bands to facilitate 
vehicle tracking. 

Inquiries from qualified companies 
and agencies for complete engineer- 
ing data are 'rnvited. 

"Pacific D;Vsion 
-8endLo' Aviation Corporation 
prw HOLLYWOOD. CALIFOIMI 

Eastern Engineering Office: 475 Fifth Ave., N. Y. 

TO MEASURE -TO INDICATE -TO WARN AT A DISTANCE 
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Motorola-Precision. Engineered for 
ADJACENT CHANNEL OPERATION 

UNI -CHANNEL SENSICON DISPATCHER 

*/*readi 
y. 
` e 

DASH MOUNT OR TRUNK MOUNT (Not illustrated) 

wait ite jeustrigt Audi... 
_for permanent selectivity-and 8 other Motorola improve- 

ments-Count on Uni -Channel through any routine or emer- 

gency to handle whole messages in heavy adjacent channel traffic 

(±35 Kc. at 100 db. down, and ±15 Kc. at 6 db. down)- 

your practical proof of superior Motorola equipment! 

A marvel of mechanical convenience in one compact and 

accessible package. Just 4 screws install it in any vehicle. Or, 

as an emergency station, simply connect antenna and power. 

Investigate Uni -Channel before buying. 
BY THE WORLD LEADERS 

BACKED BY 20 YEARS RESEARCH, EXPERIENCE, AND SPECIALIZATION IN MOBILE RADIO otorola 
COMMUNICATIONS DIVISION 454$ AUGUSTA BLVD., CHICAGO, in Canada: Rogers Majestic, Ltd., Toronto 
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TUBES AT WORK (continued) 

MOSINEE 

C 

"/Zit2e %aii ,Ya'ze2" 

If you have a fabricating or processing 

problem involving paper ... if you re- 

quire definite technical characteristics 

and, above all, dependable uniformity, 

it may be worthwhile for you and 

MOSINEE technicians to get together. 

MOSINEE is not interested so much in 

terms of volume production as in our 

ability to render helpful service to man- 

ufacturers in the field of electronics 

and in the electrical goods industry. Our 

"paperologists" are at your service for 

consultation. Please write Dept. E. 

MOSINEE PAPER MILLS COMPANY MOSINEE,WIS. 

e44enlial 3;a ufactvi-eus 

Circuit of high -frequency heating unit 
designed for carbon and sulphur deter- 

mination 

flow of oxygen is reversed, that is, 

the direction of oxygen flow should 
be from the bottom of combustion 
tube towards the top. Glass wool 
in the dome traps iron oxide. 

The oscillator is of the tuned - 
plate type using a pair of 250 -watt 
triodes in parallel. The oscillator 
components, with the exception of 
the tank coil, are mounted in the 
top section of the unit. The tank 
circuit comprising a 250-(,.(.f vac- 
uum capacitor and a 5 -turn tank 
coil is coupled to the plate circuit 
through two ceramic capacitors 
mounted on the top coil terminal. 

The tank coil also functions as 
the applicator and is located on the 
front panel inside the screened en- 
closure. This screen is designed to 
allow ventilation of the coil as well 
as physical protection to the oper- 
ator. The equipment is manufac- 
tured by Lindberg Engineering Co. 

of Chicago. 

Plug -In Amplifier Card 

By W. H. LYON 

Service Manager 
Soundscriber Corporation 
New Haven, Connecticut 

INCREASING USE of electronic cir- 
cuits in equipment which had pre- 
viously been considered as almost 
wholly mechanical, has posed a 
maintenance problem for many 
manufacturers. One company, a 

manufacturer of disc -type office 

equipment, has solved its service 
problem by designing its electronic 
circuits for easy replacement by a 
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aeotiteri 1i1l 
Z1 IIGr .A6e- , , 

11111 

Picture tube sizes for television have been paced by Du Mont for the past 
decade. And again it's Du Mont with the rectangular tube in the size the 
public wants -a rectangular with screen area (150 sq. in.) comparable 

with the round sixteen -inch tube. There is no need to sacrifice picture size to 
incorporate the advantages of the rectangular tube. This latest Teletron* fea- 
tures the exclusive Du Mont -designed Bent Gun for the sharpest focus and longest 
life free from ion spot blemishes. For that extra sales appeal, incorporate this 
newest Du Mont design in your receiver. Write for complete specifications. 

GENERAL SPECIFICATIONS ... 
Overall length 1113/s" 
Greatest dimension of bulb 163/s"' 
Minimum useful screen diagonal 151/2" 
Base Duodecal 5 pin 
Bulb contact Recessed small cavity cap 
Anode voltage, 12.000 volts DC 
Grid No. 2 voltage 300 volts DC 
Focusing coil current 115 approx. ma. DC 
Grid No. 1 circuit resistance 1.5 max. megohms 

FIRST WITH THE FINEST IN TV TUBES 

® ALLEN O. Du MONT LABORATORIES. INC. 'Trade -mark 

ALLEN B. DU MONT LABORATORIES, INC. TUBE DIVISION CLIFTON, N. T. 
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EXTREMELY COMPACT 

Curtis 
Type "M" and "MT" 

TERMINAL BLOCKS 

1 to 24 Terminals 

Factory Assembled 

Type "M" 
Terminal Block 

These Curtis terminal blocks 
provide an economical, con- 
venient way to simplify control 
wiring where space is limited. 

Terminals are held securely in 
a metal channel. A solid base 
provides ample insulation from 
the mounting channel and 
eliminates terminal screw 
grounding. Danger of damage 
or breakage is reduced to a 
minimum. 

Send 
for 

Bulletin 
DS -119 

CURTIS 

Curtis Type "M" is without 
marking tags; Curtis Type 

"MT" is equipped with white 
fibre marking tags for both 
circuit identification and in- 

creased insulation. Both blocks 
have ample clearance and 

creepage distances for use in 

circuits carrying up to 300 

volts, 15 amperes. 

Type "MT" 
Terminal Block 

DEVELOPMENT & MFG. CO. 
Terminal Block Sales -4522 West Madison St. 

Chicago 24, Illinois 
Factory-Milwaukee 16, Wisconsin 

So - you think 
this is 

Well for you or me it's hot enough, 
but for Lewis heat resisting insulated 
wire it isn't even a starter. 

Toasters, waffle irons, stoves and 
on up to include jet engines-that's 
where Lewis wire is doing its job 
day after day without complaint. 
Does your wire problem involve hot 
spots? 

HEATING UNITS 

HEATING ELEMENT 

RESISTANCE 

LINE CORD 

THERMOCOUPLE WIRE 

ASBESTOS LEAD 

& FIXTURE WIRE 

INSULATED 

RESISTANCE WIRE 

FIBERGLAS 

INSULATED WIRE 

WIRE TO ANY 

SPECIFICATIONS 

Send your electronic control, commun'cations or appliance wir- 
ing specifications for a recommended solution by our engineers. 

FOR A TRIAL ORDER OR A CARLOAD consult 

1.1/Z 

NAUGATUCK CONNECTICUT 

!WIND more 
COILS faster 

WITH YOUR 
PRESENT 

COIL -WINDING 
MACHINE! 

Puse 
M4M1tO 

Wire 

s 
% Tension 

jot PERFECT 
COILS 

Installation of these inexpensive 
PAMARCO tensions lowers wind- 
ing costs because each machine 
will. accommodate more coils at 
higher winding speeds. In addition 
to increased production, PAMARCO 
tensions raise production quality. 
Free -running action practically 
eliminates wire breakage and 
shorted turns. Simple thumb screw 
setting quickly adjusts for any wire 
gauge. No tools or special skill are 

needed for operation. For 
complete data call or write. 

PAPER MACHINERY 

& RESEARCH, INC. 

1014 OAK STREET 
ROSELLE, NSW JERSEY 
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"CAT'S-PAW" 

ELECTRIC PHONODRIVES 

LOW COST QUIET 

An outstanding example of Raytheon 
creative electronic engineering in 
action. The new, improved Raytheon 
Electric Phonodrive features a "Cat's - 
Paw" tangent -contact drive resulting 
in unusually smooth, positive operation. 
Raytheon had one purpose in mind in 
developing this new line of phonodrives -to provide a reliable mechanism with 
the least possible background noise. 

The high degree of perfection 
achieved in the Raytheon "Cat's -Paw" 
phonodrive is the mechanism that 
builders of de luxe phonograph equip- 
ment have been seeking. Yet, due to 
Raytheon mass production, manufac- 
turing skill and the finest equipment, 
these Raytheon precision phonodrives 
are available at a remarkably low cost, 
to meet the demands of a competitive 
market. 

Put them to the test. You'll discover 
why more and more manufacturers are 
standardizing on Raytheon - for 
trouble -free, low cost phonodrives. 

RAYTHEON TYPE 350 
SHADED 2 -POLE, 3000 rpm 

MOTOR. 

RAYTHEON TYPE 330-S 
4 -POLE, 1/10 to 1/50 hp, 

1550 rpm MOTOR. 

RAYTHEON TYPE 230 
SHADED 2 -POLE, 1/200 
to 1/150 hp at 3200 
rpm. 

Model DTP De Luxe 3 -Speed Turret Type 78-45-33 1/3 rpm 115 Volts 60 Cycles a -c 
Rim drive, 2 -pole precision dynamically balanced motor incorporating Raytheon 
De Luxe Features; positive turret drive mechanism; shift lever control throws drive 
wheel into instant positive contact with motor shaft for desired speed; turntable 
shaft which revolves with turntable, grooved for "C" clip to secure table. For 
trouble -free operation all models are equipped with oil impregnated bearings. Also 
available in 78 rpm 115 V. 60 Cy. a -c De Luxe (DSP) and Economy (ESP) models. 
Send for Bulletin 5000. 

"You can rely on Raytheon to run it" 

RUSSELL ELECTRIC COMPANY 
MOTOR DIVISION OF RAYTHEON MANUFACTURING CO. 

4501 So. Western Boulevard Dept. 1.24 Chicago 9, Illinois 
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TUBES AT WORK (continued) 

MODERN ELECTRONIC DESIGN MEANS 

PLUG-IN UNIT CONSTRUCTION 
With basic elements as units-that 
plug-in, slide -in, lock -in, break 
away easily-so that electronic 
equipment is instantly accessible- 
ready for rapid checks, servicing, 
and unit replacement. 

More and more engineers are finding 
that plug-in unit construction is the 
type of design that makes many of 
the new complex electronic projects 
feasible to operate and maintain. It's 
also recognized that plug-in, unit prin- 
ciples make present electronic equip- 
ment much more practical for wider 
general use. 

Up to now there has been no one place where components specifically designed 
for plug-in, unit construction were available. To get this type of construction-it 
has been necessary for engineers to design and have parts custom made or im- 
provise with standard components in make shift arrangements. 

Here at Alden's we are designing and manufacturing components for plug-in unit 
construction. We are setting up to work with manufacturers on as many of these 
problems as possible. Very frankly, much of our work is still in the pilot run 
stage-but, in every instance-proven in use. If you don't see the answer to 
your problems here-let us work it ou with you. 

Back connected chassis-become instantly 
accessible. Half twist of handles brings 
chassis into place or ejects-no matter how 
heavy. Built for racks or as separate units 
-miniature and standard sizes. 

Rugged colar ceded back connecters-make 
and break circuits - provide rapid circuit 
checks. Wide mating tolerances compen- 
sate for any chassis misalignment. Minia- 
ture and heavy duty sizes. 

Top operated clampe for tubes and plug-in 
units. Take minimum of space. Can be 
operated in cramped locations. Free float- 
ing-orients unit to socket without strain- 
ing or bending pins. 

TU?e 

Alden Cap Captive Convenience Screws - 
Hold miniature chassis heavy plug-in cana 
or detachable mechanical units securely. 
Assemble easily in production by power 
tools-yet any tool or coin services in field. 

At last-a base specifically designed 
for plug-in units. 

No more broken bosses, bent pins, 
"shorted" circuits. 

More and more engineers have been unit- 
izing the basic elements of their circuits 
into compact, easily replaceable plug-in 
units. Since the conventional octal and 
tube socket bases have been the only 
component readily available, they have 
been constantly plagued by the broken 
bosses, bent pins, and "shorted" circuits 
caused by these bases. 

This suggested an entirely new ap- 
proach was necessary, so we went to work 
with some of these engineers. Out of this 
work the Alden-Noninterchangeable plug- 
in base was developed. 

Pins have been made strong and stubby - for long, rugged use. The boss is elimi- 
nated entirely. Slight lead of center pins 
and locating rings with marker in the 
socket allow quick lining up of plug-in 
units. Further, this base is supplied with 
2 to 11 contacts-in variable pin patterns - so that even where the same number of 
contacts are used, the pin layout may be 
varied so only the correct unit will mount 
in its proper socket. Pin patterns can even 
be selected to isolate critical voltages or 
signals. 

10100 
masr 
ens 

aear rsoarna. a 
aq wem ws-r1 
erl oeasr .a wunse 

esa.we Ad 0.1113.1 

MOM souses w 
ennui salace 
a COMM arasa,, MOMS 

Write today for literature and samples. 
Let Alden work with you en your com- 
ponents for plug-in, unit construction. 

ao rann sas 
TO nus 

.aaa.c MOT Oeil 
INTO SOS asa 
.a.ne.. .e 

eenna. rO.ae,. 

Write for new booklet on "Components for Plug-in Unit Construction" 

ALDER PRODUCTS CO 
117 NORTH MAIN ST. 

. BROCKTON 64, MASS. 

All stages except the power amplifier 
are mounted on the pocket-size pluq-in 

card 

mechanic or other nonelectronic 
serviceman. 

The Soundscriber Tycoon model 
incorporates a three -stage ampli- 
fier of the plug-in card type. In- 
cluded on the card is a miniature 
25 -ohm input transformer working 
into a 6BA5 pentode and two 6AD4 
tubes. The output of the card ampli- 
fier directly drives an external push- 
pull power stage. The overall re- 
cording gain of the amplifier is 
90 db. 

All electrolytic filter capacitors 
are included on the card. The only 
parts of the complete amplifier that 
are not on the card are the 5005 
power tubes, the output trans- 
former, the volume controls and the 
dry rectifier. 

Service Exchange 

Cards are replaced on an exchange 
basis. The customer pays a small 
fixed exchange price, and there is 
no interruption in the service from 
busy equipment for trouble -shoot- 
ing. 

The play-back amplifier card is 
similar to the recorder card, except 
it uses two 1S6 filament -type tubes 
for instant warm up. 

The size and shape of the ampli- 
fier card permits a compact fit into 
a small compartment at the rear of 
the machine with the output tubes 
and rectifier. Natural ventilation 
of this compartment isolates the 
heat from the recording mechanism. 

To promote long life for the 
power tubes, the plate current is 
substantially reduced during stand - 
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REDUCE PICTURE TUBE WEIGHT ONE-THIRD 

WITH UNS 
17 -TV 

Stainless Steel 

WHEN you remove excess weight from 
your television picture tubes, you take 

an important step toward cutting the cost 
of handling, packing, shipping and instal- 
ling sets. 

By using USS Stainless Steel for the 
conical portion of the picture tube, manu- 
facturers have found they can eliminate 
more than one-third of the weight of the 
tube. A special grade of U S S Stainless 
Steel-USS 17-TV-has been developed 
for this application. Its thermal character- 
istics make possible fusing of the faceplate 
and neck to the metal cone with an air- 
tight qal. 

USS 17 -TV, like all other Stainless 
Steels, combines exceptional strength with 

its light weight. As a re- 
sult, the picture tube can 
withstand extreme pres- 
sures... breakage hazards 
are reduced ... there is less 
danger of implosion during 
manufacturing, installation 
and service. 

In developing USS 
17 -TV for the television in- 
dustry, United States Steel 
engineers have assembled 
important facts on metal 

picture tube construction. Whether you 
manufacture or use cathode ray tubes, these 
facts are at your disposal. 

AMERICAN STEEL 8 WIRE COMPANY, CLEVELAND CARNEGIE-ILLINOIS STEEL CORPORATION, PITTSBURGH 

COLUMBIA STEEL COMPANY, SAN IFRANCISCO NATIONAL TUBE COMPANY, PITTSBURGH TENNESSEE COAL, IRON RAILROAD COMPANY, BIRMINGHAM 

UNITED STATES STEEL SUPPLY COMPANY, WAREHOUSE DISTRIBUTORS, COAST -TO -COAST UNITED STATES STEEL EXPORT COMPANY, NEW YORK 

á 

U5.5 STAINLESS STEEL 
SHEETS STRIP PLATES BARS BILLETS PIPE TUBES WIRE SPECIAL SECTIONS 

0.14D11 
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FABRICATED SHEET 
METAL RODUCTS 

to your specifications .. . 

COMPLETE facilities under one roof 
for quality mass production-includ- 
ing welding, baking and finishing. 
Whistler and Wiedermann equip- 
ment for short runs. Tool and die 
engineering and designing. 

Large assortment of stock and special dies for 
the radio, television and electronic field. Pro- 
duction and engineering under the direction of 

a competent executive who has had over 36 
years experience in sheet metal fabrication- 
backed up by a substantial organization and 
personnel. 

Quality chassis, metal cabinets, instru- 
ment housings, panels, boxes, metal 
parts and stampings-sample models- 
in stainless steel or in any metal or any 
gauge. Close tolerances guaranteed. 

Send your blueprints and requests for prompt attention and quotations. 

ART -LLOYD METAL PRODUCTS CORP. 
2973 Cropsey Avenue Brooklyn 14, N. Y. 

Telephone: ESplanade 3-2400 

New Type 2A TAP SWITCHES 
HAVE A CONSTANT CONTACT RESISTANCE OF 

These high quality switches 

with up to 24 contacts were 

specifically developed to meet 

the need for rugged precision 

instrument switches that have 

longer operating life and 

are economical components 
in competitively priced 

electronic instruments 

and military equipment. 

Write for Technical 
Bulletin No. 28. 

TECH LABORATORIES 61,E WADE R PSAER Y K 

Use 
SILVER 

GRAPHALLOY 
For extraordinary 
electrical performance 

THE SUPREME BRUSH 
AND CONTACT MATERIAL 

IN BRUSHES 

for high current 
density 

minimum wear 

low contact drop 

low electrical noise 

self -lubrication 

IN CONTACTS 

for low resistance 

non -welding 
character 

SILVER GRAPHALLOY if a e 

ciel silver -impregnated Graphite 

Accumulated design zprt nce cvMs - 
call on us! 

GRAPHITE METALLIZING 

CORPORATION 

1055 NEPPERHAN AVENUE, YONKERS 3, NEW YORK 
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GROUND 

WORMS 

Hard or soft worms, lead screws, etc. 
ground to your exact specifications in 
small lots or production runs. We in- 
vite you to submit your prints for 
quotation without obligation. 
MEMBER OP 

8ea,pin eil 

SPUR 
WORM 

SPLINE 
HELICAL 

SPROCKET : RAIGHT 
BEVEL 

GROUND THREADS 

1021 PARMELE STREET, ROCKFORD, ILLINOIS 

FREQUENCY 

SHIFT KEYER 

Type 105 

Model 4 

HIGHEST STABILITY in Quality Communications 
In today's high-speed telegraph, teleprinter and multi -channel radio com- 
munication systems-more than ever before-utmost stability is a vital need. 
Northern Radio's exclusive answer is the Type 105 Model 4 FREQUENCY 
SHIFT KEYER. Its highly stable oven has a temperature control of ± 0.1° C 

at 60°, with heaters on 4 sides of the inner oven-giving this unit frequency 
stability unmatched in the industry. And, greatest ease of operation is assured 
by its completely direct -reading dials. 

See the specifications on this outstanding model in the 1950 Electronics Buyers Guide. For complete 
doto on the predsionbe It Northern Rodio line, write today for your free latest Catalog E-1. 

jeägyrsG I ßäg110 íp "F7 
143-145 West 22nd Street 

nic ; New York 11, N. Y. 

Pace- Setters in Quality Communication Equipment 

TUBES AT WORK (continued) 

Filament -type tubes are used in the 
play-back unit for the stenographer 

by periods by removing the voltage 
from the screen grids. 

Following the same replacement 
pattern, the recording and playback 
head assemblies are furnished as 
completely adjusted units ready for 
quick installation. One screw se- 
cures the units on accurately 
aligned dowels. 

Boiler Combustion Control 
CONTINUOUS CONTROL of small boil- 
ers and reliable operation at mod- 
erate cost are the advantages of 
the automatic combustion control 
system shown in the illustrations. 
Developed by James Hodgkinson of 
Manchester, England, the system 
employs a BTH photo -relay. 

As shown in Fig. 1, a Bourdon 
tube indicator, calibrated to respond 

FIG. 1-Single phototube responds to 

vane excursions 
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USERS 
SAY 

ALL-PURPOSE* 
G VARNISH 

IN51lLAT 

How do users like General Electric's new all-purpose 
insulating varnish G -E 9574? 

Here's a statement from J. L. Hughes, owner of the 
J. L. Hughes Electric Company, Columbus, Ohio. 

"We have found from test and practical experience 
that General Electric general-purpose varnish 9574 
is tops for our work." 

Mr. Hughes knows what he is talking about. He has been 
in the business of motor repair and rewinding in Columbus 
for thirty-three years. 

X33NY'Tirfeelti*Teitïi,ìtl;iñ`ZáYretA fi 

YES, G -E 9574 OFFERS YOU 
One varnish you can depend on for ALL* jobs. 

A Combination of electrical, chemical and me- 
chanical properties formerly found only in 
special-purpose varnishes. 

Easier Handling: Low baking temperature; deep 
penetration; simple thinning with petroleum spirits. 

SEND FOR BULLETIN! If you haven't yet tried G -E 9574, 
get in touch with your local G -E Distributor, or write 
for our new bulletin to Section Kl, Chemical Department, 
General Electric Company, Pittsfield, Massachusetts. 

Ose ae«,47`pera co á 
GENERAL ELECTRIC 

CD60K1 

I.àkl!Aï1K1 

*G -E 9574 gives excellent 
results on all types of 
coils except extra -high-speed 
armatures. It is one of 
G. E.'s complete line 
of electrical insulating 
materials, including 
adhesives, wedges, cements, 
compounds, cords and 
twines, sleeving, wire 
enamels, mica, papers and 
fibers, permafils, tapes, 
tubing, varnished cloths, 
and varnishes. 

general-purpose 
IUSRtAIIXF MARNISR 
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Radio Engineers Use More Magnecorders Than 
All Other Professional Tape Recorders Combined 

GREATEST FLEXIBILITY 
For delayed studio or network broadcasts, you 
can mount a Magnecorder in a rack or con- 
sole cabinet. For remotes, slip it into its 
really portable cases. 

You can add to your Magnecord equipment 
as you need it-combine and carry Magne- 
corders to suit every purpose. 

HIGH FIDELITY, LOW COST 
No other recorder offers you such high fidelity 
at such a low price. Users are enthusiastic 
about the amazing tone quality and low dis- 
tortion of Magnecordings. Magnecord fre- 
quency response: 50-15 kc 2 db. Har- 
monic distortion less than 2%. Meets N.A.B. 
standards. 

MORE FEATURES 
Magnecord leads the field! Your Magnecorder 
now can have 3 heads (separate erase, rec- 
ord, and playback) to permiit monitoring from 
tape. Three speeds (15", 7y," and 33/," - 
up to an hour on a 7" reel) available on 
both PT6 and PT63 equipment. Dual track 
heads also available if desired. 

Write for NEW CATALOG 

MAGNECORD, inc., Dept. E-9 
360 N. Michigan Ave., Chicago 1, III. 
Send me latest catalog of Magnecord equipment 

Name 

Company 

Address 

City Zone State 

- í 
PT63 SERIES - 
3 heads to erase, 
record, and monitor 
from the tape. 

PT6 SERIES - 
most widely used pro- 
fessional tape recorder 
in the world. 

PT! SERIES - 
A complete console for 
only $950.00. Out- 
standing features and 
flexibility. Models for 
portable or rack mount 
also available. 

360 N. MICHIGAN AVENUE CHICAGO 1, ILLINOIS 

Professional Tape Recorders for 
every purpose - every purse! 

Congratulations to Harvey Radio Co. on its new 
sound demonstration room. Hear Magnecorders 
now on display! 

TUBES AT WORK (continued) 

to boiler pressures of 100 to 105 
psi gage, is fitted with a pointer 
and vane system. Any excursion of 
the vane due to rising or falling 
boiler pressure will cause light to 
reach the phototube from eitAer 
lamp 1 or 2. 

The signal is amplified and 
used to energize the control relays 
of the electric motor. Action of 
dampers, fan speed, or stoker feed 
may then be controlled. 

The camshaft rotates at one rpm 
and alternate contacts make simul- 
taneously. One pair of contacts 
controls the lamps, while the other 
determines which direction relay 
(clockwise or counter -clockwise) 

120 

d :1000 ,..1100 

ó1.4ó2Q00ÿ80 
É 

I.0 :1000 W 60 

óQ6c.n 

(A) 

¢ Td 
120 

g 23900.: 
`100 

ó1.42p00 - 6o 
I.o 1000 

06* g 
(B) 

_ ZBOILER PRESS 

1 FLOW --- $ N / . \ ,,,/G 
- -VDRAVp V 

TIME NOON 

-sti"'.- , BOILER FRE E. 

EAN 

",42T-DRAFT 

TIME NOON 

FIG. 2-Electronic control provides con 
tinuous regulation 

shall be energized by the amplifier 
output voltage. Hence, only one 
phototube is required in this ap- 
plication. 

Antihunt Control 

A mechanical system provides 
antihunt control. Once the motor 
is started, the Bourdon gage is 
tilted to return the vane to normal 
position. Figure 2A shows the 
wide variations in boiler pressure 
experienced in manual operation 
while Fig. 2B was compiled over a 
similar period with electronic com- 
bustion control in use. 

Video Yardstick 
A TRANSPARENT RULER for meas- 
uring the duration and determining 
the frequency of video signals dis - 
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BE READY .. . 

INSTRUMENTS for USE in the 
U H F and COLOR TV BANDS 

THE CALIBRATED MEGA -SWEEP 

CONTINUOUSLY TUNABLE BROAD 
BAND SWEEPING OSCILLATOR 

For Displaying the Pass Band of ill TV Am Iflers 
Single knob tuning of sweep f-erreoa tam 100 kc. to 900 
mc. Approximate center frog eel :y of s+eep indicated b) 
panel dial. 
Sweep bandwidths variable up t. 30 mc. .vide. 
Completely electronic sawtoott ry net-Ne phasing or syn 
ch'onizing. 
Micrometer head absorption w.aveTeler for zalibrating tuning 
syster. 
Continuously variable output actrrvabr er d "high", "low" 
output connectors provide oubuc: from approximately 200 
microvolts to 100 millivolts. 
Internal impedance of output arum:der approximately 50 
ohms. 

Price: $425.00 

THE MEGA -MODE R 

RANDOM NOISE SOLFàCE fo the UHF 
and MICROWA'/E RANGES 

Memel -es the Noise Figure of TV F 'cei.ers ri the UHF and 
(olor Ranges. 
Employs a coaxial NOise dioE E -o orov le random noise 
aver a frequency range of 100 te ¡CO) mc. 
noise figure of test circuits (da above idea0 between 0 and 
20 dh can be measured. 
Low VSWR at 50 ohm umbaltin+d outlet. Smith chart 
provided with each instrument nt cat ng actual amount of 
mismatch. 
7'oise figure indicated on panel racer linger In db. 
Cperates with diode tempsratrre linited. Has regulated 
fiassent supply. 

Price: $895.00 

ELECTRIC 
25 Maple Avenue 

THE UHF MEGA -MATCH 

DISPLAYS REFLECTION COEFFICIENT OF 
TEFMINATIONS SIMULTANEOUSLY OVER 

WIDE FREQUENCY SWEEP 
17isplays reflection coeficlont on standard oscilloscope over 3 me sweep anywhere between 10 and 1000 mc. (seful for rapidly designing broad band antennas, trans. turners, TV front ends, matching distribution systems and measuring transmission lire terminating impedances. 
Resolves reflection coefficients down to 0.01 to 501) mc. and 
0.1 to 1000 mc. 
w id' auxiliary signal generator and Mega -Chart (Smith Coati) can be used to determine phase of reflection co efficient and components o' terminating Impedances. 

Price: $895.00 
(VHF Model (10 to 250 mc.) available at $695.00) 

THE MEGALYZER 

SENSITIVE VISUAL VOLTMETER and 
SPECTRUM ANALYZER 

Jsplays VHF and UHF energy over sweep widths up to 
30 Mc. 
F.quency Range 30 to ¡toc mc. 
Fuequency Resolution: Discriminates between Frequencies 
Separated by 100 kc. 
Imut Signal Level 100 to 10.000 microvolts (Useful above 
000(1 microvolts with exte-nal pads.) 

Output vs. Input Linear fcr Inputs above 100 microvolts. 
Drtermines Frequencies and Levels of RF Energy over Wide 
Frequency Range. 

Price: $895.00 

All prices F.O.B. Factory. 70% higher outside U.S.A. and 
Car Oda 

z_4,1i\l1t 

AP' COMPANY 
Pine Brook, N. J. 

Phone CAldwell 6-4000 
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ACCURATE and 
DEPENDABLE 

FLIGHT RECORDS 

PyotecteI by 

Sensitive equipment requires pro- 
tection from shock and vibration to 
assure original accuracy and depend- 
ability. The Giannini Flight Re- 
corder illustrates how the G. M. 

Giannini Company of Springfield, N. J., uses 
LORD Mountings to insure the precise record- 
ings of four simultaneous test operations. 

Note that standard LORD Mountings are used 
in tandem to supply universal freedom of move- 
ment . . . and that they are focalized at the 
center -of -gravity of the recorder. This arrange- 
ment of LORD Mountings permits the instru- 
ment to be used in either vertical or horizontal 
position without loss of mounting effectiveness. 

This method of applying LORD Mountings 
was recommended by LORD engineers to meet 
the particular conditions under which the instru- 
ment would operate. If you have a problem 
involving product protection or improvement 
through control of vibration, we suggest that 
you submit it to us for analysis and recommen- 
dation. Write to attention of Product and Sales 
Department. 

LORD MANUFACTURING COMPANY ERIE, PA. 
Canadian Representative: Railway & Power Engineering Ccrp. Lta. 

TUBES AT WORK (continued) 

played on a picture tube, the RCA 
Microstick measures microseconds 
and is useful in determining band- 
width of receivers, calibration of 
test -pattern wedges, frequency of 
beat interference and ringing, and 
many other measurements. 

Ruler Divisions 

It is based on the fact that the 
electron beam in the kinescope is 
deflected from the left-hand to the 
right-hand edge of the picture in 
approximately 53.3 microseconds 
during one horizontal scanning line. 

To design a ruler for measuring 
millionths of a second in terms of 
horizontal distances across the pic- 
ture, such a ruler would have a 
length equal to the width of the pic- 
ture, and would be divided into ap- 
proximately 53 equal divisions, each 
division representing one millionth 
of a second. With such a ruler, it 
is a simple matter to measure the 
duration, or elapsed time, from 
start to finish, of any signal that 
is present in the picture. Knowing 
the duration of the signal, or the 
number of cycles of signal that oc- 
cur in a given time, it is easy to 
compute the frequency of the sig- 
nal. 

Application 

One cycle of signal consists of a 
positive half -cycle and a negative 
half -cycle which, when applied to 
the kinescope grid, produce a bright 
spot and a dark spot on the scan- 
ning line. One bright spot and one 
dark spot, therefore, represent one 
cycle. Normally, the eye does not 
distinguish the individual spots in 
each scanning line, but, if the sig- 
nal is repeated in each line in such 
a way that the spots become ver- 
tically aligned, the spots will ap- 
pear as vertical lines. One dark and 
one light vertical line is equivalent 
to one cycle of signal on each scan- 
ning line. The frequency of the 
signal can be determined by count- 
ing the number of cycles in any de- 
sired number of microseconds, 
using the RCA Microstick to meas- 
ure the number of microseconds. 

Frequency in megacycles = 
Number of cycles 

Number of microseconds 
If a fairly large number of cycles 

is to be counted, it is sufficiently 
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SEAMLESS...? The finest tubes that 
can be made. Standard production is 
.010" to .121" O.D. inclusive, with 
wall thicknesses of .0015" to .005". 
Cathodes with larger diameters and 
heavier walls will be produced to cus- 
tomer specification. 
tREG. U. S. TRADEMARK -SUPERIOR TUBE COMPANY 

*MFD. UNDER U. S. PATS. SUPERIOR TUBE COMPANY 

Through this portal 

pass the nation's top stars 

You may not recognize the 
object pictured above. It is the 
first grid cylinder for a cathode 
ray tube gun structure, photo- 
graphed from an unusual angle. 
The hole is only .040" in diameter 
-and the grid itself is deep drawn 
in one piece to save unnecessary 
welding and assembly operations 
by TV tube manufacturers. 

This is tubing technology in 
operation. It is an example of 
Superior's superiority in electronic 
research, production know-how 

and facilities, and metallurgy. It is 
one product of hundreds pioneered 
for the electronic industry by 
Superior. 

You may already be one of 
our valued customers and friends 
-nearly all electronic manufac- 
turers are. If small Seamless or 
f WELDRAWN tubing can help any- 
where in your product Superior 
can help you. To find out how, 
write Superior Tube Company, 
2500 Germantown Avenue, Norris- 
town, Pennsylvania. 

Which Is The Better For Your Product .. . 

Or LOCK SEAM*... ? Produced di- 
rectly from thin nickel alloy strip stock, 
.040" to .100" O.D. in standard length 
range of 11.5 mm to 42 mm. Round, 
rectangular or oval, cut to specified 
lengths, beaded or plain. 

AIII in a Day's Wait-Chemical Labora- 
tory continually samples raw materials; 
checks and controls quality from suppliers. 

Sized and Shaped for TV-Hundreds of 
tubular parts are produced by Superior 
from WELDRAWN Type 305 (18-12) 
stainless steel. 

Space and Tine -188,000 square feet- 
over 4 acres-for developing, producing, 
and testing small tubing ... plenty of 
space ... and people who take time to give 
you a good product and good service. 

All onclyfºc .0W" to s+" 0.12. 

Certain on2lysesí.035' wax. wall up to 1 4' C.D. 
.. 

Electronic Products for export through Driver -Harris Company, Harrison, New Jersey Harrison 6-4800 
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MOLDñE 
IRON 

CORES 

Samples 
promptly sub- 
mitted upon 
request for de- 
sign, pre -pro- 
duction, and test 
purposes. 

SEND FOR 

CATALOG 106 

Jerry Golten Co. 

2750 W. North Ave. 
Chicago 22, III. 

They're precision -mixed, pre- 
cision -made, precision -con- 
trolled for every electronic 
use 

Only our own exclusive for- 
mulas are used 

Our engineers are specialists 
in every iron core application 

Specially designed powder - 
mixing equipment assures 
uniformity and dependability 

Improved production, test 
and inspection facilities guar- 
antee high quality perform- 
ance 

NATIONAL 

Ct13il'ANY 
1410 CHESTNUT AVE., HILLSIDE 5, N. J. 

Perlmuth-Colman & Associates (Northern N. Y.) Jose Luis Pontet 
1335 South Flower Martin P. Andrews Cordoba 1472 
Los Angeles, Cal. Garden City, N. Y. Buenos Aires 

TUBES AT WORK (continued) 

accurate to count only the dark 
vertical lines, and use this figure as 
the number of cycles. 

Community TV Antenna 
System 
SURROUNDED by mountains, the 
town of Franklin, Pa. receives 
television programs from Pitts- 
burgh, 65 miles away, over a wire 
service established in the town. 
Signals are received on multibay 
antennas installed on nearby moun- 
tain tops and fed along a five -mile 
line to the town. 

The installation is owned and 
maintained by Haren Corp. of 
Franklin. It serves over 40 out- 
lets in homes and places of busi- 
ness. Householders pay $9.25 a 
month, clubs and taverns pay $5.00 
per month extra for each outlet 
when using more than one receiver, 
and retailers, who demonstrate tele- 
vision receivers, pay a flat $25 per 
month. 

Signal strength at the antenna 
towers from the one station in 
Pittsburgh varies from 300 to 1,000 
microvolts. Amplifiers in the line 
maintain a 3,500 -microvolt level to 
the outlets. Both coaxial and flat 
line are used, but 300 -ohm flat line 
is favored. 

Results 

Many communities have local 
ordinances governing the installa- 
tion of wires around the town and 
over streets. Franklin has no such 
regulations and the line runs from 
house to house wherever permission 
can be obtained. This has necessi- 
tated running a line around a block 
to avoid certain properties whose 
owners refuse to cooperate. 

Reception is reported good to ex- 
cellent by observers but some diffi- 
culty is experienced on the extremes 
of the feed lines on rainy days. If 
the rain is followed by freezing 
conditions, however, the signal 
comes up to dry -day amplitude. 

An example of the improvement 
the installation has offered is evi- 
denced at the local Moose Club. 
Here, an investment of $1,500 in a 
140 -foot tower, antenna, booster 
amplifiers and rotators produced no 
usable pictures. Connection to the 
community line resulted in good 
reception on four sets in the club. 
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the FIRST all band -direct reading 
SPECTRUM ANALYZER 

10 MCS to 16,520 MCS 

Polarad's Model LSA Spectrum Analyzer is the 
result of years of research and development. It 

provides a simple and direct means of rapid and 
accurate measurement and spectral display of an 
r.f. signal. 

Outstanding Features: 
Continuous tuning. 
One tuning control. 
5 KC resolution at all frequencies. 
250 KC to 25 MCS display at all 
frequencies. 
Tuning dial frequency accuracy 1 

per cent. 
No Klystron modes to set. 
Broadband attenuators supplied 
with equipment above 1000 MCS. 

O Frequency marker for measuring 
frequency differences 0-25 MCS. 
Only three tuning units required 
to cover entire range. 

O Microwave components use latest 
design non -contacting shorts for 
long mechanical life. 

Maximum frequency coverage 
per dollar invested. 

O 5 inch CRT display. 

The equipment consists of the following units: 

Model LTU -1 R. F. Tuning Unit - 
10 to 1000 MCS. 

Model LTU -2 R. F. Tuning Unit - 
940 to 4500 MCS. 

Model LTU -3 R. F. Tuning Unit - 
4460 to 16,520 MCS. 

Where Used: 
Polarad's Model LSA Spectrum Analyzer is a labora- 
tory instrument used to provide a visual indication of 
the frequency distribution of energy in an r.f. signal 
in the range 10 to 16,520 MCS. 

Other uses are: 

1. Observe and measure sidebands associated with 
amplitude and frequency modulated signals. 

2. Determine the presence and accurately measure 

the frequency of radio and/or radar signals. 

3. Check the spectrum of magnetron oscillators. 

4. Measures noise spectra. 

5. Check and observe tracking of r.f. components of 

a radar sistem. 

6. Check two r.f. signals differing by a small fre- 
quency separation. 

Model LDU-1 Spectrum Display 
Unit. 

Model LKU-1 Klystron Power Unit. 
Model LPU-1 Power Unit. 

W-"8aw,e 
5peerzafe ff/b( 

Write for complete details 

Electronics Corporation 
100 METROPOLITAN AVE. BROOKLYN 11, N. Y. 
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THE ELECTRON ART 
(continued from p 122) 

final results of gain versus spacing 
and shows that maximum forward 
gain is obtained with the reflector 
spaced approximately 0.15 wave- 
length and the director spaced 0.3 
wavelength. 

The corrected gain of this array 
with conventional spacings (re- 
flector spaced 0.15 wavelength and 
director spaced 0.1 wavelength) was 
found to be 6.74 db. Reference to 
2D shows that the same array using 
a reflector spaced 0.15 wavelength 
and a director spaced 0.3 wave- 
length had a corrected gain of 8.6 
db. Thus greater gain may be ob- 
tained by using the wider spacings. 
However, these spacings give higher 
input reactance (see Fig. 2B) ; so 
impedance matching may be neces- 
sary. Figure 2A shows that array 
input resistance increases with 
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FIG. 2-Resistance and gain curves for 
various array configurations 
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Sorry, we can't show you more .. . 

... but the fact is that some of our business is labeled "Restricted." 

We mention this only because we want you to know that our plant and personnel are 

U. S. Armed Forces Certified - approved to produce the precision work 

required by exacting government specifications. 

Our commercial work - for television, and electronic manufacturers, and 

for many others requiring expert sheet metal fabrication and finishing - meets 

the same high standards of precision. 

\\ The Donnelly staff and plant are experienced in working all types of sheet 

\\ metal to close tolerances and in producing 

PRECISION SHEET 

every type of metal finish. _-- 

DONNELLY ELECTRIC & MFG. CO. 
DIVISION OF JOHN DONNELLY & SONS 

3 0 5 0 WASHINGTON ST., BOSTON, MASS 

*ID rOR, 

U J 

c.RTlrla9 

METAL & PRESSED WOOD FABRICATION 
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cpN,NEcio 

Bigness in itself is no virtue ... good products just as surely issue from small 
concerns as well as large-as during the years from 1915 to 1940 before 
Cannon Electric emerged as a "large company." Constantly adding to its 
products, today Cannon Electric ranks at the top of its particular 
industrial field, producing electric connectors, signal equipment, light 
specialities, automobile parts, etc. Still, the policy of its management is 
the same as during the "early days"-quality of product and conscien- 
tious service to its numerous direct customers and to thousands more 
who buy through radio parts jobbers and electrical wholesalers. These 
principles guide the company toward maintenance of good relations. 

Main offices and factory, Cannon Electric Development Com- 
pany, Division of Cannon Manufacturing Corporation, 3209 

Humboldt Street, Los Angeles 31, California. Canadian 
offices and factory, Cannon Electric Co. Ltd., Toronto. 

Export: Frazar & Hansen, San Francisco, Los 
Angeles and New York. 

SINCE 191$ 

CANNON 
ELECTRIC 

©a©C4200 

THE ELECTRON ART (continued) 

spacing. This is an additional ad- 
vantage of wider spacings, if the 
antenna is to be used over a range 
of frequencies. 

REFERENCE 

(1) G. H. Brown, Directional Antennas, 
Proc. IRE, 25, p 78, Jan. 1937. 

Electrodynamic Ammeter 
for VHF 
IN ESTABLISHING standards for elec- 
trical circuits in the very -high -fre- 
quency region now so widely used 
by radio and television services it 
is important to extend the direct 
measurement techniques used at 
lower frequencies as far as possible. 
Up to 300 mc, the current flowing 
in a circuit whose physical dimen- 
sions are small with respect to 
wavelength is essentially a uniform 
quantity, and the electrical charac- 
teristics of small circuit elements 
may be determined directly in terms 
of voltage and current. This fact 
makes possible the establishment of 
a standard electrodynamic ammeter 
for the vhf range. 

Basically the method depends on 
a torque measurement on a con- 
ducting ring immersed in a field 
which does not change with fre- 
quency. This technique provides an 
absolute, broad -band measurement 
of high -frequency current, but sev- 
eral factors are critical in any act- 
ual design. 

For minimum distributed capa- 
citance and uniform current the 
short-circuited ring must be only a 
single turn, and the ring diameter 
must be small with respect to wave- 
length. For accurate inductance cal- 
culations the ring conductor should 
have a small cross section, but re - 

Experimental model of the vhf electro- 
dynamic ammeter. Deflection of a short- 
circuited ring in a section of coax tells 

amount of current flowing 
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Mounting Bell's new microwave 
lens in a horn -lens antenna. 

Other blocks will complete the lens. 

A focus on better, low-cost telephone service 
In the new microwave radio relay system be- 
tween New York and Chicago, giant lenses 
shape and aim the wave energy as a search- 
light aims a light beam. 

Reasoning from the action of molecules in 
a glass lens which focuses light waves, Bell 
Laboratories scientists focus a broad band 
of microwaves by means of an array of metal 
strips. To support the strips these scientists 
embedded them in foam plastic which is 
virtually transparent to microwaves. Rigid 
and light in weight, the plastic is easily 
mounted on relay towers. 

This unique lens receives waves from a 
wave guide at the back of the horn. As they 
pass across the strips, the waves are bent in- 
ward, or focused to form a beam like a spot- 
light. A similar antenna at the next relay sta- 
tion receives the waves and directs them into a 
wave guide for transmission to amplifiers. 

This new lens will help to carry still more 
television and telephone service over longer 
distances by microwaves. It's another ex- 
ample of the Bell Telephone Laboratories 
research which makes your telephone service 
grow bigger in value while the cost stays low. 

Laboratory model of the anew 
lens. A similar arrangement of 
metal strips is concealed in the 
foam plastic blocks in the large 
piet ore. 

BELL TELEPHUE LABURATURIES 
Working continually to keep your telephone service big n value and low in cost. 
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OSGLLOSYNCHROSCOPE 
,erv,w 1.16.un1x4 i,icA.w,xcx,s.rn .w b. 

.mn a.s 

plus these ELECTRICAL 

and MECHANICAL features 

for only 

$485.00 
this new five -inch Browning 'scope 
gives you the basic laboratory 
equipment for pulse work - in 
a single, compact unit with: 

Triggered sweep rate continu- 
ously variable from 1.0 to 
25,000 microseconds per inch. 
Sawtooth sweep rate 10 cycles 
to 100 KC. 
Sweep calibration (triggered 
and sawtooth) in microseconds 
per screen division accurate 
to ± 10%. 
Vertical amplifier flat within 
3 db. from 5 cycles to 5 
megacycles. 
Sensitivity 0.075 volts RIAS 
per inch. 
Horizontal amplifier d.c. to 
500 KC, sensitivity 2 volts per 
inch. 
Self -calibrating on both X and 
Y axis. 

Readily portable . . . weighs 
but 50 pounds. 

5UP1 cathode-ray tube operates at accelerating potential of 2600 
volts Sweep starting time is approximately 0.1 microsecond 

Sweep may be triggered or synchronized by positive or negative 
sine -wave or pulse signals of 0.5 volts (external) or 0.75 inches 
deflection (from vertical amplifier) Three -step attenuator - 
100:1, 10:1, and 1:1, plus continuous adjustability over entire range 

Peak -to -peak vertical calibration voltages of 0-2-20-200 at accu- 
racy of ± 10% Cathode connection, brought out to front panel, 
allows external blanking and marker connection All deflection 
plates are available for direct connection Steel cabinet finished 
in black wrinkle Steel panel finished in black leatherette 

Copper -plated steel chassis with lacquer finish Controls 
grouped by function for operating convenience Free -view screen 
has graduated X- and Y-axis scales Size: 10" wide, 141/2" high, 
163" deep Instrument draws 180 volt-amperes at 115 volts 
60 cycles. 

NET PRICE, F.O.B. Winchester, Mass $485.00 

FREE BULLETIN gives further data on this new, low-cost, versatile 
oscillosynchroscope. Ask for data sheet ON -54E. 

In Canada, ad- 
dress Measurement 
Engineering Ltd., 
Arnprior, Ontario 

Export Sales 
Rockefeller Plaza 

Room 1422 
New York 20 

BROWNING 
Laboratories, Inc. 
Winchester, Mass. 

ENGINEERED FOR ENGINEERS 

THE ELECTRON ART (continued) 

End view of electrodynamic ammeter 
shows calibration thermocouple 

sistance then limits the current. A 
ring 1 cm in diameter of No. 20 
copper wire is a practical size. 
When the ring current is small, the 
torque is also small, and the ring 
must be suspended on a delicate 
quartz fiber for accurate torque 
measurements. 

The coaxial line, acting as the pri- 
mary current -carrying element for 
the electrodynamic ammeter, has 
several advantages over other forms 
of conductor. Its electromagnetic 
field can be calculated in a straight- 
forward manner, and the line may 
be readily modified for calibration 
work with different types of r -f 
ammeters. 

Calibration may be accomplished 
directly and absolutely. A section of 
the coaxial transmission line, one 
wavelength long at 300 mc, is ar- 
ranged with short-circuited ends to 
form a resonant cavity, and the 
torque ring is placed midway along 
the section. 

A known value of 300 -mc power 
is fed into an input loop at one end 
of the cavity. Under these condi- 
tions the torque ring will be at a 
current maximum and a voltage 
minimum, and the measured torque 
on the ring will be due almost en- 
tirely to the magnetic component of 
the cavity field. The measurement 
is then repeated at 150 mc where 
the current and voltage relations 
are reversed and the torque is due 
only to the electric component. 

One further measurement is 
needed for absolute calibration of 
the ammeter. The cavity resonance 
frequency is measured at both 300 
and 150 mc with and without the 
torque ring in place. The resulting 
changes in frequency are then a 
measure of the field discontinuity 
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Center, on black background, 
are the eight standard sizes of 
Arnold Tape -Wound Toroids. 
Around them are a number of 
other cores of special nature 
produced for individual needs. 

ARNOLD TTOROIDALD CORES 
APPLICATIONS 

MAGNETIC AMPLIFIERS 
PULSE TRANSFORMERS 

NON-LINEAR RETARD COILS 
and TRANSFORMERS 

PEAKING STRIPS, and many other 
specialized applications. 

RANGE OF SIZES 
Arnold Tape -Wound Toroids are 
available in eight sizes of stand- 
ard cores-all furnished encased 
in molded nylon containers, and 
ranging in size from 1/2" to 21/2" 
I.D., 3/4" to 3" O.D., and Ye" to 
1/2" high. 

RANGE OF TYPES 
These standard core sizes are 
available in each of the three 
magnetic materials named, made 
from either .004", .002"or.001 " 
tape, as required. 

of DELTAMAX 
4-79 MO-PERMALLOY 

SUPERMALLOY* 
In addition to the standard toroids described at left, Arnold 
Tape -Wound Cores are available in special sizes manufac- 
tured to meet your requirements-toroidal, rectangular or 
square. Toroidal cores are supplied in protective cases. 

*tufanuiactured under licensing arrangements rcu' ; ,ern Electric Company. weo Siez 

PE AR ENGINEERING COMPANY 
SUBSID ARY OF ALLEGHENY LUDLUM STEEL CORPORATION 

>;u 
General Office & Plant: Marengo, Illinois 
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Wind Coils 
FASTER! 

Toroidal or Sector 
WITH THE 

NEW 
Micafil 

Toroidal 

Coil 

Winder 

MODEL RW WITH COIL 

SUPPORT FOR CON- 
TINUOUS WINDING 

This machine, fitted with Coil Supports, automatically winds toroidal 

coils continuously around 360° or sector coils up to 270° ... Winds 

in either direction ... Permits stepless adjustments of feeds and 

shuttle speeds during operation. 

SPECIFICATIONS 

Dimension limits 
for finished coil: 

Max. 0.0 
Min. O.D. 
Min. I.D. .. . 

Max. Hgt... 
Min. I.D... 
Max. Hgt. 

Circular 
Section Coils 

Rectangular 
Section Coils 

Wire sizes: 
Single wire 
Double or stranded wire, max 

Max. shuttle speed: 
While winding 
While storing 

Shuttle capacity: 
Copper wire 

/" 
34" 

Type RW-1 

31/ " 
11/4" 

9A6" 

2" 
"As" 1" 
11/2" 

2" 

23-38 AWG 
2x26 AWG 

200 RPM 

400 RPM 

13/4 OZ. 

3/4" 

Type RW-11 

6" 
1s/a" 
is/ó" 

2" 
1" 13/1i" 1Ye" 

1'/2" 2" 

Type RW-111 

8" 
23/4" 
13/4" 

4 /2" 

18-32 AWG 10-28 AWG 
2x23 AWG 2x18 AWG 

200 RPM 150 RPM 

400 RPM 300 RPM 

61/4 oz. 41/2 lbs. 

Investigate the many advantages of these moderately 
priced Toroidal Winders. Send today, for Bulletin M -3247-A. 

There's a Micafil Winder for ANY Coil Winding Application 

NATIONAL REPRESENTATIVES 

COS CORPORATION 
405 Lexington Ave., New York 17 

THE ELECTRON ART (continued) 

introduced by the presence of the 
ring. After the torque and discon- 
tinuity measurements are completed 
the instrument can be used as a 
standard to calibrate other am- 
meters at very high frequencies. 

The electrodynamic vhf ammeter 
was developed at the National Bu- 
reau of Standards. 

Matching Loads 
on a Magic Tee 

BY A. C. MACPHERSON AND 
D. M. KERNS 

National Bureau of Standards 
Washington, D. C. 

A MAGIC TEE (Fig. 1) is often used 
to match a variable load to an arbi- 
trary fixed load. The arbitrary 
load and the variable load, of reflec- 
tion coefficients Si = IS3lexp j0 and 
S2 = IS2lexp jO2 respectively, are 
placed on arms 1 and 2, respectively 
of the magic tee. A signal genera- 
tor feeds power to arm 4, and S2 is 
tuned until a null is indicated by a 
detector in arm 3. If the power de- 
livered to the detector is less than 
the minimum power the detector 
can indicate, the null is only appar- 
ent and will be observed for a 
range of values of S2 in the neigh- 
borhood of Si. There follows a 
method of evaluating the limits of 
this range. 

Assume that the generator and 
the detector are reflectionless. Then 
it can be shown that for a sym- 
metrical lossless magic tee 4P,/P. = 
[ 

15112 + IS2I2 - 2IS1I IS2Icos (91 - 
Oa) ], where Pais the power delivered 
to the detector in arm 3 and P. is 
the power fed into arm 4. Power P. 
is related to the power that the 
generator would deliver to a matched 
load, P,, by P.=Pm(1 - !SA . 

Assume that there is some defi- 

FIG. 1-Magic-tee network used to 
match variable load to an arbitrary 

fixed load 
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26-v olt RMS 

18 -volt DC 

high -voltage 

Selenium 

Rectifier 
LIFE EXPECTANCY OF OVER 60,000 HOURS! 

By an entirely new process our engineers have pro- 
duced this new high voltage rectifier cell with remark- 
ably improved characteristics. 
HIGHER OUTPUT-INITIALLY This cell gives you 
higher output when it is new because it has the lowest 
initial forward resistance of any similarly rated cell 
which we have tested. 
HIGHER OUTPUT-LONGER This cell gives you 
higher output longer. Its forward resistance increases 
far less with age than any cell which we have tested. 
At the end of 10,000 hours of operation G -E cells 
showed an average increase in forward resistance of 
less than 6%. 
COOLER OPERATION This cell is very cool running. 
Its low forward resistance results in lower temperature 
rise and higher efficiency. 
SPACE SAVING These 26 -volt RMS cells can now be 

GENERAL 

used wherever you have previously used 18 -volt cells. 
This will give you stacks that are smaller, lighter- 
more compact. 
MONEY SAVING This cell will save you money. 
For any given application, these stacks are usually 
less expensive than low -voltage stacks. Because they 
have a higher voltage output throughout their longer 
life, you can save on the design of transformers, relays 
and other circuit components. 
GET THE FACTS Dollar for dollar, we believe that 
these cells are the best selenium rectifier buy on the 
market today. 

Get the full story-write Section 461-9 for bulletin 
GEA-5280A-consult your nearest G -E Apparatus 
Sales Office for application recommendations. 

Apparatus Department, General Electric Company, 
Schenectady 5, N. Y. 

ELECTRIC 
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THE ELECTRON ART (continued) 

NOW STARRING 3 WAYS 
CRYSTAL DYNAMIC. CARBON 

Switch Model Illustrated 

THE THRIFTY TURNER TWENTY 

Widely popular as an outstanding hand-held crystal micro- 

phone value, the Turner Twenty is now available in a choice 
of crystal, dynamic, or carbon circuits. Various switching 
arrangements provide even more versatility to meet a wide 

range of applications. All 3 Models are typically Turner- 
brilliantly engineered and ruggedly constructed for "Sound 

Performance" j The die cast metal case provides stability and 

ample shielding. The cable is securely anchored and Turner 
guarantees it will not pull out. For top value in the low-cost 

hand-held microphone field switch to the Turner Twenty. 

CRYSTAL 
Model 20X . . $12.85 
Model S2OX With push -to -talk switch having slide lock 
feature. Switch connected in microphone circuit, normally 
open $14 85 

Model SR -20X With push -to -talk switch having slide lock feat- 
ure. Switch, normally open, connected to two cable conductor 
independent of microphone circuit for relay control . . $17.85 

DYNAMIC CARBON 
Model 20D $16.85 Model 20R . . - $12.85 
Model S20D . . . . $18.85 Model S2OR ..... $14.85 
Model SR -20D $21.85 Model SR -20R . . . $17.85 

Write for Complete Data Sheet 

THE TURNER COMPANY 
905 17th Street N. E., Cedar Rapids, Iowa 

IN CANADA: Canadian Marconi Co., Montreal P. Q., 
and Branches 

EXPORT: Ad. Auriema, Inc., 89 Broad Streeg, New 
York 4, N. Y. 

Crystals licensed under patents of the Brush Development Co. 

2V77, -/T>,; .0.02 

TERMINUS OF S, CAN 
12E ANYWHERE ON 

OR IN THIS CIRCLE 

g, .1T/4 

FIG. 2-Geometric solution of magic -tee 
load -matching problem 

nite value of Ps which is the mini- 
mum power that the detector can 
indicate. 

Since the above expressions has 
the form of the law of cosines, a 
very simple geometric solution pre- 
sents itself. 

On the complex plane, draw S, to 
any convenient scale as shown in 
Fig. 2. Using the same scale, with 
the terminus of S, as a center, draw 
a circle of radius 2 VP./P.. Then 
the locus of the terminus of S2 will 
be on or in this circle. (The figure 
is drawn for the following values: 
P. = 10' watts; P. = 10-2 watts ; 

S, = 0.1 exp (j x/4) ) . It is clear from 
the drawing that in general the 
largest possible difference between 
1S,1 and 1521 is 2 \/P,/P., and the 
largest possible difference between 
0, and 02 is given by sin(0, - 02) = 
2 VPs/P./(S,'. 

Wien -Bridge Network 
Modifications 

13y R. ZUWHOF 
The Hague, Holland 

TO DETERMINE the influence of the 
stray capacitance in shunt with the 
series resistor in a Wien -bridge net- 
work such as used in a -c bridges, 
resistance -capacitance oscillators 
and selective amplifiers', an attempt 
was made to find an expression for 
the frequency and the ratio of the 
impedances with an extra capaci- 
tance Cs placed in the circuit. Eight 
modifications of the Wien network 
were derived. Three of them show- 
ing interesting properties appear 
in Fig. 1. 

From Fig. 2 the influence of the 
capacitance Cs on the frequency can 
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*Flame 
Resistant 

*Fungus 
Resistant 

*In Standard 
R-T.M.A. 
Color Codes 

HOOK-UP 

*'A'FS 
FOR 

TV -FM -AM 
AMPLIFIERS and COMPONENTS 
EXTRUDED PLASTIC INSULATED 
WIRES WITH RAYON, GLASS OR 
COTTON BRAID 

For complete information on these new Lenz Hook -Up 

Wires and other Lenz wire and cable products, write 

Lenz Wire engineers. Specialists, since 1904, in wires 

and cables for the communicalions field, they will be 

glad to submit samples and consult with you on your 

wire and cable problems. 

LENZ 
ELECTRIC MANUFACTURING CO. 

1751 No. Western Ave., Chicago 47, III. 

IN BUSINESS SINCE 1904 
HOOK-UP WIRES MICROPHONE CABLES MULTIPLE CONDUCTOR 
CABLES SPECIAL HARNESSES SHIELDED BRAID CABLES 
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flail? wait 

fgi'tbê darkroom... 
SNAP THE SHUTTER - SEE THE RESULTS 

IN ONE MINUTE! 

Fairchild- S 

Polaroid 
Oscilloscope 

Camera 

There's no longer any need to wait for dark- 
room processing before evaluating newly 
exposed photographic "stills" of oscilloscope 
images. 

With the new Fairchild -Polaroid Oscillo- 
scope Camera you don't even bother with 
focusing-just snap the shutter, and remove 
the print from the back of the camera a min- 
ute later. The camera can be set up within 
two minutes; removed within a few seconds. 
Think of it-accurate photographic records 
in almost as little time as it would take to 
make sketches from memory. 

Each 31/4 x 41/4 print records two traces to 
make comparisons easy and to cut film costs 
in half. 

The complete Fairchild -Polaroid Oscillo- 
scope Camera consists of scope adapter for 
any five -inch oscilloscope, light -tight hood 
with viewing port, and Polaroid -Land Camera 
body with special lens and two -position 
shift device. 

Write for complete data and prices on the 
F-284 Oscilloscope Camera Kit including cam- 
era, carrying case, and film. Fairchild Camera 
and Instrument Corporation, 88-06 Van Wyck 
Blvd., Jamaica 1, N. Y., Dept. 120-12A 1 

Distributors: Tektronix Inc., Portland, Ore.; 
Electronic Tube Corp., Phila. 18, Pa. 

This 31/4 x 41/4 print of a 
multi -beam scope image 
was ready for evaluation 
a minute after the shutter 
was snapped. 

Specifications 
Lens-Special 75 mm. f/2.8 Wollensak 
Oscillo-anastig mat. 

Shutter - Wollensak Alphax; speeds 
1/25 sec. to 1/100 sec., "time," and 
"bulb." 

Focus - Fixed (approx. 8 in.). 

Picture Size - 31/4 x 41/4 in. (2 images 
per print; 16 exposures per roll of film). 

Image Size - One-half reduction of 
scope image. 

Writing Speed-to 1 in/µsec at 3000V 
accelerating potential; higher speeds at 
higher voltages. 

Dimensions - Camera, 101/2 x 51/4 x 61/4 

in.; hood, 11 in. length, 71/2 in. dia.; 
adapter, 2 in. width, 6% in. max. dia. 

Weight - Complete, 7% lb. 

THE ELECTRON ART (continued) 

Cz11 

7 

C, C,R(.- C; Ri 

C,R,,C,RZ.CsRi 
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7, 
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Z Ci R1 + CZ RZ 

ZZ R2(C1 iCs) 

WZ 
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Z, C CZ RZ 1-2, 
ZZ 

FIG. 1 --Three modifications of the 
Wien -bridge network 

be determined when C, equals C2 = 
C. However C2 also has some in- 
fluence on the impedance ratio. 
When in an R -C oscillator tuning 
is done by means of a variable ca- 
pacitor, the stray capacitance Cs 

may have a harmful effect when the 
variable capacitor has its minimum 
value. Both frequency and impe- 
dance ratio will be affected if the 
value of C, forms an appreciable 
part of the value of the variable 
capacitor in its minimum position. 

In a resistor -switching oscillator 
with three or more ranges=', the 
stray capacitance will probably not 
be the same on all ranges. There- 
fore at the high -frequency end the 
scales will not properly coincide. 

The effect of C, on the impedance 
ratio manifests itself in the output 
voltage, which will not remain con- 
stant. By means of a second ca- 
pacitance C, in shunt with C, how- 
ever, this ratio can be made con- 
stant. When C3 is made C + Cs, 

C2 = C and R, equals R2 = R, the 
impedance ratio becomes 

Zi (C + Cs) R + CR + CsR 
Z2 (C + Cs)R 

= 2 = constant 

The formula for the frequency 
now becomes 

1 

f = 2r R C2 - Cs2 

As can be seen, C, has an opposite 
effect on the frequency from C and 
this property can be used to extend 
the frequency range. 

When on all ranges trimmers Cs 

are placed over R, and C1, the oscil- 
lator can be completely trimmed, so 
that the scales properly coincide and 
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Ready to Solve Your Design Problems 

"326" MO\ EL 
non-magnetic 
rustless 

stronc 

"326"® Monel is substantially non-magnetic at and 
above room temperatures. The approximate permea- 
bility at 68°F. is 1.025 and at 14°F. is 1.1. Neither hot 
nor cold working appreciably affect its magnetic prop- 
erties. 

"326" Monel is rust -proof and highly resistant to most 
commonly -encountered corrosives. 

"326" Monel possesses high physical properties simi- 
lar to those of Monel - strength, toughness, and resis- 
tance to abrasion. 

In addition to these valuable physical characteristics, 
"326" Monel is a thoroughly practical metal ... econom- 
ical to buy; easy to use; readily workable. There is less 
die wear than with materials that work -harden rapidly. 
Firing temperatures for vacuum tube use are lower 
(approximately 1500°F. and "326" Monel can be fired 
in line hydrogen; dry hydrogen is not needed. 

"326" Monel can be welded, brazed, or soldered .. . 

can be readily machined, formed, drawn, or forged. It is 
available in standard mill forms. As strip, its most 
widely used form in the electrical field, "326" Monel is 
available in standard widths up to 12 inches, in thick- 
nesses of 0.005 in. and heavier. In narrower widths, it is 
rolled to a thinness of 0.001 in. 

Next time you are faced with a problem that demands 
a tough, non-magnetic, corrosion -resistant 
alloy ... specify "326" Monel. 

Meanwhile, write for your copy of "Inco 
Nickel Alloys for Electronic Uses." This 
valuable 26 -page booklet gives the compo- 
sition, characteristics, and typical applica- 
tions of 18 helpful Inco Nickel Alloys. 

EMBLEM 

NICKEL 

"326" Monel strip is available in standard widths to 12 inches, 
in thicknesses of 0.005 in. and more. In narrower widths it is 
rolled to a thinness of 0.001 in. 

Where Can You Use This Unusual Inco Alloy? 
Typical Uses 

Cathode ray tube gun structures 
Structural parts of special vacuum tubes 
Mass spectrometer parts 
High voltage cable shielding tape, for use 

in wet, corrosive, abusive conditions. 
Good for voltages up to 50,000 

Availability 
Mill forms including: 

Rods and bars, hot -rolled and 
cold -drawn 

Strip and ribbon, cold -rolled 
Sheet, cold -rolled 
Seamless tube 
Wire, hot -rolled and cold -drawn 

OF SERVICE 

ALLOYS 

"326" Monel 
Limiting Composition % 

Ni (-I- Co) . . . 58-61 
Fe 2.50 max. 
Mn 2.00 max. 
C .30 max. 
Si .50 max. 
S .02 max. 
Cu remainder 

MONEL® "K"® MONEL . "R"e MONEL "KR"' MONEL 
INCONEL® NICKEL "D"® NICKEL LOW CARBON NICKEL 
DURANICKEL® PERMANICKEL® INCONEL "X 

THE INTERNATIONAL NICKEL COMPANY, INC. 67 Wall Street, New York 5, N. Y. 
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Frequency range 

V.L.E 'V.H.E 

Push button attenuator 
Accurate V.H.F. Attenuation at Medium Cost ! 

Fully patented constructional features include an ingenious switching 

circuit, special high -stability resistors, effective internal screening and a 

precise assembly of components. These factors all combine to reduce 

internal couplings and the effect of residual reactances to a minimum. 

Two Models Available. Ready for building into your own equipment. 

Type 74600 A : 0-9 db in 1 db steps 
Type 74600 B: 0-90 db in 10 db steps. 

Both have a 75 -ohm characteristic impedance and will handle inputs up to 0.25 

watts. They may be used in tandem. 

Performance 
A. Guaranteed Accuracy of D.C. Adjustment 

0-9 db Model-The insertion loss error will not exceed + 0.05 db for any setting. 

0-90 db Model-The insertion loss error for the 90 db setting will not exceed ±0.3 db. 

For other settings this limit falls linearly to a value of ± 0.06 db at 

the 10 db setting. 

B. Guaranteed High Frequency Performance (including D.C. errors) 

0-9 db Model-At 50 Mc/s, the insertion loss error for the 9 db setting will not 
exceed ±0.15 db. For other settings this limit falls linearly to a 

value of ±0.05 db for the 1 db setting. 

0-90 db Model-At 50 Mc/s, the insertion loss error will not exceed ±0.1 db per step. 

N.B. All insertion losses are relative to zero db setting. 

Individual calibration charts for frequencies up to 100 Mc/s for the 0-9 db model 

and 60 Mc/s for the 0-90 db model can be supplied from the Standard Transmission 

Laboratories. 

Standard Telephones and Cables Limited 
(An I. T. & T. Associate) 

TRANSMISSION DIVISION, NORTH WOOLWICH, LONDON, ENGLAND 

THE ELECTRON ART (continued) 

FIG. 2-Influence of capacitance on 
frequency 

even the phase shift in the amplifier 
on the higher frequencies can be 
compensated. 

The output voltage can also be 
made constant over the whole range 
by means of the trimmers. Of 
course the resistors of all ranges 
must have the proper ratio and also 
the ganging of the variable capa- 
citor has to be correct. 

Fig. 3A presents the most general 
form of the first modification. It 
can be shown that for a constant 
impedance ratio x must be equal to 
yz and when this condition has been 
fulfilled, Z,/Zt, will have the con- 
stant value y + 1/z. 

When a Wien -bridge network is 
designed for optimum frequency 
stability', this property will be use- 
ful. 

Trimming can also be done ac- 
cording to the modification shown 
in Fig. 1B. If R, and R2 are both 
made equal to R, C, = C and C2 = 
C 2C., the impedance ratio Z,/Z2 
= 2 and 

f = 2,r RC 

which is the formula of the original 
Wien bridge. The factor 2C,, may 
consist of the amplifier -input ca- 
pacitance only and the trimmer C.1 

must then be half of this capaci- 
tance. 

Figure 1C shows an interesting 
property. The values of the compo- 
nents can be chosen such that tun- 
ing can be accomplished by vari- 
ation of one circuit element only. 
When C, and C2 are both made C, 
R, = R - R, and R2 = R; the im- 
pedance ratio becomes 

Z, C (R - Rs) + CR + CRs 
Z2 CR - 

thus Z,/Z, is a constant, and 

1 
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FOR THE MOST EXACTING 

INSULATING REQUIREMENTS 

IT'S At/1K 410 

PRECISION -MOLDED COMPONENTS 

AT NEW LOW PRICES 
No insulating material compares with MYCALEX 410 for today's 
exacting requirements - where advanced circuits and higher 
frequencies demand a combination of these properties: 

Extremely low loss factor ( low as .015 at 1 MC ) 

high dielectric strength ... high arc resistance, close 
dimensional tolerances ... high dimensional stability 
under extreme humidity and temperature changes... 
high heat resistance ... ability to mold in metal inserts 
with a tight, rigid bond ...freedom from cold flow... 
high mechanical strength. 

Remember, you no longer have to "design around" the problem 
of cost. New low MYCALEX 410 prices compare favorably with 
lesser insulators such as bakelite and phenolics. Specify 
MYCALEX custom -molded parts for the most critical insulating 
needs. Whatever your problems, our engineers will cooperate 
in the solution. 

SINCE 1919 

0$1. 
THE INSLJLATOII 

TRADE MARKREG.ö.S.PAT.OFF 

1 

MYCALEX CORP. OF AMERICA 
"Owners of 'MYCALEX' Patents" 

Executive Offices: 30 Rockefeller Plaza. New York 20, N. Y. Plant and General Offices: Clifton, N. J. 
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SQUARE WAVES 
PRECISION GENERATORS 

by TEKTRONIX 
Leading manufacturers now recognize that frequency and transient 

response measurements are most easily made by square wave testing 

techniques. This method is widely used on production line testing and 

adjusting of widebond amplifier, filter and attenuator circuits. 

LABORATORY UTILITY 
FREQUENCY RANGE: 

25 cps -7 mc, continuously variable. 

FREQUENCY METER: 
Direct reading, accurate to 3% of 
full scale. 

RISE TIME: 
.02 usec. for 93 ohm load. 

OUTPUT AMPLITUDE: 
15v across 93 ohm external load. 
160 ma maximum available for 

external load. 

SYNC INPUT AND OUTPUT 
CONNECTIONS. 

WEIGHT: 35 lbs. 

TYPE 105 
SQUARE WAVE GENERATOR 

ASSEMBLY LINE EFFICIENCY 
FOUR FIXED FREQUENCIES: 

LF-50 cps, i kc. 
HF -100 kc, 1 mc. 

RISE TIME: 
LF-3 .usec. 
HF-.02 .usec. 

OUTPUT AMPLITUDE: 
LF-O to 50v, continuously variable 

in 9 ranges. Accuracy 2% 
of full scale. Useful as a volt- 
age calibrator. 

HF -0 to 5v. 

WEIGHT: 21 lbs. 

Both of these instruments feature coaxial 
outputs, fully regulated DC power sup- 
plies, electrically welded aluminum alloy 
construction and many other characteristics 
by which Tektronix has become known and 
accepted throughout the world. 

TEKTRONIX, INC. 

o 
34.21.1:1,41.8,011 

., ..,.. 

TYPE 104A 
SQUARE WAVE GENERATOR 

$195.00 

Prices f.o.b. Portland, Oregon. 

712 S.E. Hawthorne Blvd. Portland 14, Ore. 

THE ELECTRON ART (continued) 

FIG. 3-Trimmers provide frequency 
and output -voltage control 

cu= 
C2 (R2 - 2RRs - Rs') 

From Fig. 3B it can be seen how 
this is brought into effect. However 
in practice the output does not re- 
main constant and a good sine wave 
can only be obtained over a small 
range. 

For the influence of R. on the 
frequency variation a similar curve 
as in Fig. 2 can be drawn. It can be 
seen from this curve and calcula- 
tions, that a very slight variation of 
Rs above a certain value. gives a 
large frequency variation, there- 
fore the selectivity deteriorates 
rapidly. With a differential variable 
capacitor a similar solution can be 
obtained for Fig. 1B. 

1 

REFERENCES 

(1) F. E. Terman, "Radio Engineers' 
Handbook" McGraw-Hill Book Co., p 503 
and p 904, New York 1943. 

(2) W. Noel Eldred, Generator for A -F 
Measurements, F -M and Television, p 31, 
June 1949. 

(3) Charles F. Lober. A Wide -Range 
Test Oscillator, QST, p 40, May 1946. 

(4) H. A. Whale, Optimum Conditions 
for an R -C Oscillator, ELECTRONICS, p 178, 
Feb. 1948. 

Theater Television Projection 
on Full -Size Screens 
AN ELECTROMECHANICAL accumula- 
tion process has shown promise for 
direct projection theater television 
on full-size screens. This method 
has been developed at the Polytech- 
nical Institute of Zurich, Switzer- 
land and has been demonstrated 
successfully in experimental form. 

The principle of the system is 
shown in Fig. 1. Light from an arc 
is projected through a thin layer of 
viscous liquid deposited on a thin 
metallic electrode which is trans- 
parent to the light beam. This 
surface, called the eidophor, is me- 
chanically deformed by the charge 
accumulating from an electron beam 
impinging on its surface. The 
charge produces electrostatic forces 
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TELECHRON INC. 
40 Union Street 
Ashland, Massachusetts 

Please send me information 
Synchronous Motors. My possible 

Instruments 
Timers 
Electric Appliances 
Cost Recorders 
Advertising, Display Items D 
Juke Boxes 
Air Conditioning & Heating 

Controls 

BANK ROBBERS 

zee 
Crime prevention aided 

by Telechron Timing Motors 
Most bank robbers take no chances on a vault 

that can screech a warning of their presence. 
In fact, official records of the Diebold Corpor- 

ation - makers of Bank Vault Burglar Alarm 
Systems - show that robbers who have at- 
tempted such an attack were so panic-stricken 
by the alarm, they left their tools behind them, 
thus leading to their own identification and arrest! 
These same records also show that nearly 2000 
successful bank robberies on unprotected vaults 
were committed between 1903 and 1948. During 
the same period, only 97 attacks were made on 
Diebold -protected vaults-none of them successful. 

Because the Diebold Alarm System must per- 
form unfailingly at all times, the Telechron Tim- 
ing Motor is specified. It is instantly, constantly 
synchronous ... gives accurate performance. 

Are YOU Well Timed? 
Perhaps you, too, need to depend upon a tim- 

ing device that offers you split-second accuracy. 
If so, a standard Telechron Timing Motor is 
probably the answer for you. A Telechron ap- 
plication engineer, backed by the broadest ex- 
perience in the field, can show you how you can 
save time and money with Telechron. Consult 
him early in your planning. Meanwhile, send the 
coupon below for further data. TELECHRON 
INC. A General Electric Affiliate. 

J 
- - _-_-- 

SYNCHRONOUS 

iN ST ANT LY . CONST ANT L 

on sizes and types of Telechron 
application is: 

Communications Equipment 
Other (please fill in) 

D Please send new Catalog 

NAME 

COMPANY 

ADDRESS 

CITY ZONE 

STATE 
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3 
CLEAN-CUT 

ADVANTAGES 

F 

o 
RADIO PINS 

2 

3 

Extreme Uniformity 

Superior Staking Qualities 
...ends will roll without splitting 

Better for Molded Parts 
...closed end keeps compound out 

If you use pins for vacuum tubes, 
adapters, fluorescent lamps, plugs, or 
electrical equipment of any kind, the 
chances are you'll save time, money and 
rejections by using these super -smooth, 
seamless, patented Radio Pins. They are 
available in a wide variety of styles and 
sizes, with staking end either closed or 
open. For a quotation, simply send a 
sketch, sample or description and state 
the quantity and finish you need. 

SHEET METAL STAMPINGS? 

In addition to Radio Pins, we produce 
large quantities of top caps, base shells 
and adapter shells for vacuum tubes; 
also a wide variety of other metal prod- 
ucts, including deep -drawn shells and 
cups, blanks and stampings, ferrules, 
grommets, washers, vents, fasteners- 
and, for almost every manufacturing 
requirement, the world's largest assort- 
ment of eyelets. 

We invite your inquiry to the Water- 
bury Brass Goods Branch of The 
American Brass Company, Waterbury 
20, Connecticut. 49407 

FOR QUALITY BRASS GOODS- ANACONDA 

THE ELECTRON ART (continued) 

FIG. 1-Eidophor is control element in 
theater tv projection system 

which cause the mechanical de- 
formation. 

Between the light source and the 
eidophor is a slit system (or Schlie- 
ren optics system), and a second 
slit system is positioned between 
the eidophor and the screen. The 
light passing to the screen may 
thus be controlled by applying ap- 
propriate mechanical deformation 
to the eidophor surface. 

The method of modulating the 

FIG. 2-Electromechanical deformation 
of eidophor surface controls light flux 
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BLAW- KNOX 

builds 

ANOTHER 

RINGSIDE SEAT 

to the Events 

of the World 
`4. 

For its ultra -modern station in 
the heart of down -town Louis- 
ville, WHAS engineers specified 
a Blaw-Knox Heavy Duty Type 
H-40 Tower 526 ft. high to sup- 
port safely its 10,000 lb., 12 bay 
high gain TV antenna. 

Telecasting top-flight national 
and regional programs, WHAS 
will open up a new market for 
TV sets and provide ringside 
seats for appreciative thousands 
in the populous and progressive 
Louisville area. 

BLAW-KNOX DIVISION 
OF BLAW-KNOX COMPANY 

2077 Farmers Bonk Bldg., Pittsburgh, Pa. 
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COTO -COIL 
PRODUCTION METHODS 

Meet Price Requirements 

Coto -Coil's highly specialized equipment and skilled oper- 

ators, ,,eked by engineering know-how, produce better 
windings at` lowest costs and assure correct coil function. 

COTO -COIL WINDING 
IN MULTIPLE GROUPS 

Nine coils are shown being wound simultaneously at high speed 
with .0007" cellulose film interleaved between layers of wire. The 

machines are automatic and versatile. They will handle wire from 

#18 to #42, and acetate film or paper insulation from .0007" to 

.005" thick ... at high speed. 

We welcome the hard to satisfy. Let us figure on 
your particular requirements. 

COTO -COIL CO.,inc. 
COIL SPECIALISTS SINCE 1 9 1 7 

65 PAVILION AVE. 
PROVIDENCE 5, R.I. 

THE ELECTRON ART (continued) 

BLANKING 

VIDEO 

FOCUS 
CORRECTION 

DEFLEC1.173 

REG R-V 
POWER 
SUPPLY 

MODULATION OF r LINE DEFLECTION 

---FOCUS COIL 

SCREEN - 
-PUMP 

FIG. 3-Entire equipment requires con- 
tinuous evacuation 

electron beam is such that the in- 
tensity of the beam remains con- 
stant while the scanning speed in 
the direction of the line is varied to 
conform to the video signal. The net 
light efficiency of the system is 20 
percent. 

The size of the present model, 
which occupies two floors, is pro- 
hibitive for projection room instal- 
lation. However, Professor Bau- 
mann of Zurich, has planned a new 
model whose expected dimensions 
are: height, 5 ft; length, 5i ft; 
width, 21- ft and weight 1,800 lb, 
according to an article by E. Labin, 
entitled, Eidophor Theatre Televi- 
sion, in the Journal of ASMPTE, 
April, 1950. 

Air -Core Betatron 
McGraw-Hill lVorid News 

A NEW BETATRON constructed by the 
Philips Laboratory for Scientific 
Research at Eindhoven, Holland, is 
considerably lighter in weight than 
existing models because it has no 
closed iron yoke for producing the 
required magnetic field. Instead, 

FIG. 1-Capacitor - discharge current 
flowing in air -core coils produces 

required magnetic field 
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Seletron 

THIS D.C. POWER SUPPLY INSTALLATION SUPPLIES 

CURRENT TO THE ?.RC LAMP WHIZ2H PROVIDES A 

BEAM OF 800,C00,000 CA'IDLE POWER. RECTIFIER 

RATING E5 V, 150 AMPS. 

SELETROh power stacks are dependable and easily 

assembled to meet c wide range of special current and 

voltcge ccnditiors. (our own problems in rectificatio, 
cal no doubt be solved speedily by SELETRON's eng - 

neering department . . Write us now concerning them- 
or ask for our rectifier bulletin No. ES -31. 

Here's another example of the 

flexibility of SELETRON Selenium 

Rectifiers. In the heart of New 

York's Times Square, Eveready 

Flashlig-rt's giant new "spectacu- 

lar" thrusts its 800.000,000 candle 

power beam 51`2 miles into tie 
night sky ... Of course Richardscn- 

Allen Corporation chose SELETRON 

Rectifier's for the D.C. power sup- 

ply installation they designed and 

built for this job! 

SELETRON DIVISION 
RADIO RECEPTOR COMPANY, INC. 

_ince 1722 in Radio and Elecfrcnics 

Sales Department: 251 West 19th St., New York 11, M. Y. 

Factory: 84 North 9th St., Brooklyn 11, N. Y. 

ELECTRONICS - September, 1950 203 

www.americanradiohistory.com



Now PRECISION BALLS 

of Synthetic Sapphire 
Now ... the wear, corrosion, and heat resist- 
ance of synthetic sapphire in balls polished 
to within 20 micro -inches of sphericity. 

HESE unicrystalline spheres resist corrosion or 
I erosion by many acids and alkalis ... possess a 

higher dielectric strength than glass or mica ... have a 

low coefficient of friction and superior hardness. In 
many applications, they need not be lubricated. 

LINDE synthetic sapphire balls are available in lmm, j inch, % inch, and % inch sizes. Three surface 
finishes are available: super -finished, semi -finished, and 
rough -ground blanks. 

CALL or WRITE any LINDE office for informatión 
on these balls, or the other forms of LINDE synthetic 
sapphire. 

PROPERTIES 

Composition Al 203 
Coefficient of Friction 0 140 

(Steel pivot on sapphire ring) 

Hardness (Knoop) 1525-2,000 
Modulus of Elasticity in Flexure 50-56 x 106 psi 

Dielectric Constant 7 5-10 
Modulus of Rigidity 21.5-27.5 x 106 psi 

Thermal Coefficient of Expansion 5 0-6.7 
up to 50°C (per °C x 10-6) 

Chemical Resistance Unaffected by acids, dilute alkali. 

THE LINDE AIR PRODUCTS COMPANY 
Unit of Union Carbide and Carbon Corporation 

30 East 42nd St., New York 17, N. Y. 1193 Offices in Other Principal Cities 

In Canada: THE DOMINION OXYGEN COMPANY, LIMITED, Toronto 

The term "Linde" is a trade -mark of The Linde Air Products Company 

THE ELECTRON ART (continued) 

Air core betatron offers possibility for 
portable x-ray units 

air -core coils energized by the ca- 
pacitor discharge circuit of Fig. 1 

are employed. 
Each discharge of the capacitor 

produces a short pulse of current 
having a peak value of 5,000 
amperes, but the heat developed by 
this current is so great that the dis- 
charge rate can be only 1 pulse per 
second. This limitation restricts 
applications for the air -core beta- 
tron at present, even though its 
lightness offers possibilities for 
portable x-ray units. Intensity of 
the pulsed irradiation is particu- 
larly high because a much larger 
number of electrons take part in 
the accelerating process in the 
annular tube during each pulsing 
cycle. 

Sterilizing Pharmaceuticals 
THREE -MILLION -VOLT cathode rays, 
similar to x-rays but vastly more 
penetrating, are utilized in an elec- 
tronic irradiating process developed 

Packages to be sterilized pass beneath 
high-energy x-ray source 
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ANNOUNCING... UNITS 
IDEAL FOR USE WHEREVER A VOLTAGE PROPORTIONAL TO SPEED IS REQUIRED 

MAKING AVAILABLE A WIDER CHOICE OF 

ARMA Induction Generators 
Designed specifically for high performance in 
servomechanisms and electromechanical computing systems 

TYPICAL SPECIFICATIONS 

INPUT OUTPUT RESIDUAL AT 0 SPEED (m.v.) ROTAR ALLOW. MAX. 
TYPE DWG. 

No. FREQ. VOLTS AMPS. WATTS 
Volts per 

100 R.P.M. 
Specified 

R.P.M. 
Phase 

In -Phase Chard qd Harmonic INERTIA 
Os. in. s 

WEIGHT 
(lbs.) 

STATIC FRIC. 
Os In. 

1A60 213409-1 60 24 0.18 2.0 0.33±5% 900 0°±1.5° 10 10 10 0.22 1.5 0.2 

5E 213315-1 60 90 0.15 5.0 1.0 ±1% 600 0°±0.5° 5 5 15 2.60 6.3 0.75 

1A400* 213480-2 400 115 0.100 8.0 0.20 Nom. Note 1 Note 3 10 20 20 0.57 2.0 0.2 

Il 1B400* 213480-1 400 115 0.100 8.0 0.20 Nom. Note 2 Note 4 3 10 10 0.57 2.0 0.2 

03ADC 715772-1 DC 24 0.15 3.5 0.070 V.D.C. (approx.) for an accel. of 1400 Radians/Sec.' 0.019 0.54 0.1 

3 213151-1 DC 38-46 0.12 5 0.1 V.D.C. (approx.) for an accel. of 1400 Radians/Sec' 0.25 3.0 1.0 

*Types 1A400 and 18400 are furnished with an external auxiliary unit 
which is considered in the statement of characteristics and in all quotatio is. 

1A400 16400 
Max. linearity deviation in % of max. specified speed_.......___.._..__- 0.10% 0.15% 
Max. phase variation, 0 to max. specified speed .__..__._ ......................... 0.3° 0.3° 
Effect of ambient temperature change from 15° to 70° C. 

approx. variation of magnitude-._.._..__......... 1% 0.15% 
approx. variation of phase...._.._- -. ............. 1° 0.3° 

Notes 

1 -Max. speed for specified performance _._. . 1800 R.P.M. 
2 -Max. speed for specified performance ___... 4000 R.P.M. 
3 -Standardized output _.Volts 3.60±5% at 1800 R.P.M. 

Phase 0°±1.5° at 1800 R.P.M. 
4 -Standardized output Volts 7.700±-0.1% of 3600 R.P.M. 

Phase 0°±0.1° at 3600 R.P.M. 

FEATURES Rugged construction High mechanical accuracy Character- 
istics stable with time and handling Low shaft runout Low friction 
and inertia High output to inertia ratio Precision output. 

TYPES 1A400 and 1B400 

J. 
R 

(they look alike) 

6 
o!+; and Resistor 

e Unit 

ARMA 
2 5 4 

/"DUCT/ON 

GENERA TOR 
BOOKLET S R//rTED 

DETAILSCO/ LETS 

ASK 
COPY 

CORPORATION 
3 6 t h STREET, BROOKLYN 3 2, N.Y. 

SUBSIDIARY OF AMERICAN BOSCH CORPORATION 
ARMA 

PRODUCTS 
RELEASED 

FOR 

PRIVATE 
INDUSTRY 

ARMA ELECTRICAL RESOLVERS* ARMA SYNCHROS ARMA INDUCTION MOTORS ARMA INDUCTION 
GENERATORS ARMA MECHANICAL DIFFERENTIALS ARMA ALTERNATING VOLTAGE COMPARATOR 
COMPUTING MECHANISMS INDUSTRIAL CONTROLS STABILIZATION DEVICES NAVIGATIONAL 

EQUIPMENT LIMITROFI AUTOMATIC INSPECTION SYSTEM 

e Licensed for use under Arma patents Nos. 2.465,624 and 2,467,646. License information available. 

QUALITY MTPNECISION 
INSTRUMENT 
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a 

ngJde2s 

HERE'S A COMPACT 

SLOWPOKE 

Designers and manufacturers concerned with the ex- 
cessive space requirements and high cost of external 
reduction gearing will welcome this new slow speed 
timing motor. The series 4400 requires minimum space 
and provides, at comparatively low costs, speeds from 
6 hours to 7 days per revolution. The careful design, 
expert engineering and precision manufacture, are 
advantages common to all Haydon motors. 

SUPERIORITY FEATURES 
DEPENDABILITY: Slow 450 rpm rotor speed means less 

reduction gearing and fewer fast wheels, pro- 
viding quieter operation and longer life. 

SMALL SIZE: Smallest available of this type. 
TOTAL ENCLOSURE: A basic feature of sound design. 

CONTROLLED LUBRICATION: Separate rotor and reduction 
gearing lubricating systems permit selection of 
best methods and lubricants, control circula- 
tion, insure against leakage. 

OPERATING POSITION: Operates continuously in any 
position. 

SIMPLE, SECURE ASSEMBLY: Entire face of motor can be 
supported securely against mounting surface. 
Motor leads standard for quick, inexpensive 
wiring. 

STANDARD INTERCHANGEABLE DESIGNS: Speed from 300 
rpm to 1 revolution per week in only 2 inter- 
changeable motor series. 

For complete design and engineering specifications, write 
for catalog: Timing Motors No. 322 - Timers No. 323 - Clock Movements No. 324. Yours without obligation. 

HAYDON 
AT TORRINGTON 

HEADQUARTERS FOR 

TIMING 

H AY D 0 N Manufacturing Co., Inc. 
2433 ELM STREET 

TORRINGTON, CONNECTICUT 

SUBSIDIARY OF GENERAL TIME CORPORATION 

THE ELECTRON ART (continued) 

Lowering hood over 3,000,000 -volt elec- 
trostatic generator used with MIT 

sterilizing equipment 

at Massachusetts Institute of Tech- 
nology for sterilizing a wide variety 
of pharmaceuticals after their final 
packaging. Penicillin, streptomy- 
cin, surgical sutures, anticoagulents 
such as heparin, and many other 
substances can be sterilized in their 
final sealed glass containers without 
detectable adverse effect on their 
potency or other properties. 

The amount of cathode-ray 
energy that will completely destroy 
all bacterial and virus contaminants 
raises the temperature of the phar- 
maceutical less than 8 degrees. As 
a result, sterility of many heat - 
sensitive pharmaceutical products 
can now be achieved on a practical 
and economic basis by irradiation 
with such high-energy x-rays. 

Ultrasonic Vibration 
Accelerates Polymerization 
EMULSION polymerization reactions 
used in the production of synthetic 
rubber have been speeded up by ul- 
trasonic vibration. Both a mag- 
netostriction oscillator operating at 
15 kc and a 500-kc piezoelectric os- 
cillator were used in tests con- 

\`.-STAINLESS STEEL BLOCK 

- REACTION CHAMBER 

TEFLON GASKETS 

- CRYSTAL 

'-REFLECTION CUP 

`SILICONE OIL 

HIGH VOLTAGE LEAD 

FIG. 1-Piezoelectric method requires 
reaction cell 
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Gives You Proper Focus 

Under a Wider Range 

of Conditions 

With the I -T -E Adjustable Shunt PM - 
EM Focus Coil you can adjust PM strength 
over a wide range, compensating for most tube 
and set variations. This feature virtually elim- 
inates assembly line rejects caused by out -of - 
tolerance PM strength. Flexibility of the 
adjustable shunt makes it possible for you to 
use one focus coil design to focus several types 
and sizes of tubes. 

Design features greatly reduce magnetic inter- 
ference with ion magnet on new short neck 
tubes. Among the many other advantages of 
I -T -E Adjustable Shunt PM -EM Focus Coils 
is their low operating temperature - gained 
through lower focus current requirements. 
I -T -E Adjustable Shunt PM -EM Focus Coils 
retain proper focusing over a wide range of line 

1-T- E's 

NEW ADJUSTABLE 

voltage variations. 

I -T -E makes Adjustable Shunt PM -EM Focus 
Coils for use with 10", 12", 14", 16" and 19" 
picture tubes. They are available in a variety 
of standard or special mountings, and any 
special mounting can be furnished upon request. 
Information needed to manufacture: Type of 
tube; second anode voltage; focusing current 
desired; special considerations for mountings 
and leads. 

I -T -E's design engineers will be glad to work 
with you on your applications or require- 
ments - consult them without obligation. For 
complete information of I -T -E Adjustable 
Shunt PM -EM Focus Coils - or any other 
I -T -E wire -wound products - write, wire, or 
call, specifying your needs. 

FOCUS COILS 
RESISTOR DIVISION, IT-E CIRCUIT BREAKER COMPANY 

19th & Hamilton Streets, Philadelphia 30, Pa. 

I -T -E Wire -Wound Products: FOCUS COILS DEFLECTION YOKES RESISTORS 
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easier to read! 
Types 

DO -81 

DO -82 

DO -83 

NOT THIS... 

BUT THIS... 

D -C AMPERES 

cr.om r u«. 50 

In conventional panel instruments, 
limitations of instrument size often 
result in crowded, hard -to -read scales. 
But not in G -E long -scale instruments! 
Although the diameter of the instru- 
ment is only 31/2 inches, the scale is 
almost 5 inches long. Large numerals 
and tapered pointer help make for 
quick, easy reading. 

Cases are attractively designed, molded of sturdy Textolite.* 
They'll improve the appearance-and sales appeal-of your 
panel. Round or square fronts are available. The Type DO -81 
long -scale line is mechanically interchangeable with conventional 
31 -inch designs now listed. 

NO SHIELDING REQUIRED 

Self -shielding is provided by the concentric construction of 
the magnet. The instruments may be used on either steel or non- 
magnetic panels without special calibration. Several instruments 
can be mounted side -by -side, free from the effect of one instru- 
ment on another. 

INDICATE NONELECTRICAL QUANTITIES 

Long -scale instrument scales can 
be marked for electrical quantities, or 
for nonelectrical quantities which can 
be measured electrically. Get in touch 
with your nearest G -E representative 
for complete information, or write for 
bulletin GEC -579. Apparatus Dept., 
General Electric Co., Schenectady 5, 
New York. 
*Reg. Trademark General Electric Company 

GENERAL ELECTRIC 
I -N 

THE ELECTRON ART (continued) 
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FIG. 2-Ultrasonic vibration eliminates 
induction period 

ducted by the Goodyear Tire and 
Rubber Co. 

The special reaction cell shown in 
Fig. 1 uses an X -cut quartz crystal 
as the source of 500-kc energy. 
Drive is supplied by a 300 -watt os- 
cillator. An efficiency of 50 percent 
has been realized. Since the reac- 
tion chamber limits the charge to 
200 cc, a 10 -liter thermostated res- 
ervoir is used together with a cir- 
culating diaphragm pump. 

In the magnetostriction method, 
a water-cooled coil is fed by a 1,000 - 
watt vacuum -tube oscillator. A d -c 
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FIG. 3-Power concentration determines 
reaction time 
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C 

Since Carbogoy Company, Inc., pion Bred cemented 
carbide: in 1928, research and develcpmer_t have 
continuel tc occufy a major rol= in .he Cart.oloy 
program We welcome the challenge of new fields 
provided by latt additions to the Carkoloy 
Camparro family cf special metals. 

CARBIDES ALNICO HEVIMET 
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Only g ves yo 

effleedeet9, you wan 
exactly as you want it! 

LOW -MASS DRIVING SYSTEM 

HIGH VOLTAGE COMPLIANCE PRODUCT 

MORE THAN ADEQUATE LATERAL COMPLIANCE 

FREQUENCY RESPONSE MATCHED TO YOUR OWN CURVE 

EXTRA MOISTURE 

PROTECTION AT 

NO EXTRA COST 

NO TEMPERATURE 

SENSITIVE PADS OR 

DAMPING MATERIALS 

NO BEARINGS OR BUSHINGS TO CAUSE FRICTION 

ZERO OUTPUT fOR VERTICAL MOTIONS 

HIGH VERTICAL COMPLIANCE 

A Basic Specification in Original 
Equipment by Leading Manufacturers 

Users of E -V TORQUE DRIVE* cartridges have long en- 
joyed these major advantages. Advanced design and 
performance characteristics have made them readily 
adaptable to all speeds and all requirements. This has 
made it easy to provide the right solution for each phono 
cartridge problem. Laboratory control assures consistent 
uniformity in quantity production. Available in single - 
stylus and dual -stylus types ... for 331/2, 45 and 78 rpm 

s.ngle-speed or multi -speed record players. Let E -V 

engineers help you now. Our full facilities are at 

your service. 

PHONO PICKUPS gec.r / / 
MICROPHONES 

SPEAKERS -Y01eZ INC. 
401 CARROLL STREET BUCHANAN, MICHIGAN 
Export: 13 East 40th Street, New York 16, N. Y., U.S. A., Cables: Artab 

'E -V Pat. Pend Licensed under Brush Patents 

THE ELECTRON ART (continued) 

polarizing current of 20 amp at 400 
volts is impressed upon the coil and 
the coil -and -bar assembly immersed 
in the emulsion to be treated. The 
process is carried on at atmospheric 
pressure under a stream of nitro- 
gen. 

The principal effect at 50 C (Fig. 
2A) is elimination of the induction 
period with only a slight increase in 
the rate of reaction. At 40 C (Fig. 
2B) the effect of irradiation is 
more pronounced. To show that the 
reaction was not due to heating of 
the nickel bar by hysteresis and 
eddy -current loss, a hot aluminum 
control bar was introduced. The 
nickel bar furnished 50 watts of 
acoustic power for a 1,000 -watt in- 
put to the amplifier. 

Curves indicating the effect of 
power concentration on reaction 
time are shown in Fig. 3. 

SURVEY OF NEW TECHNIQUES 

ANALYSIS OF water and gas pipe- 
line systems has been carried out 
by use of an electric network anal- 
ogy. Cornell University researchers 
announce that the device permits 
pressures and rates of flow to be 
represented easily by proportional 
electrical quantities. Each pipeline 
is represented by a fluistor, a spe- 
cial resistor consisting of a tung- 
sten filament enclosed in an evacu- 
ated glass tube. Heavily loaded lines 
are indicated by bright fluistor fila- 
ments whereas underloaded lines 
fail to glow. 

SEQUENTIALLY ARRANGED dots of 
red, blue and green -emitting fluo- 
rescent material form the basis of 
a direct -view color television tube 
for which a patent was recently is- 
sued to Allen B. Du Mont Labora- 
tories, Inc. The single electron 
beam of the tube sweeps over the 
color dots of each line in syn- 
chronism with the beam of the cam- 
era tube at the transmitter, the 
screen of which has correspond- 
ingly colored and spaced photoelec- 
trie dots, each sensitive to one of 
the three colors. The tube is still 
under development even though the 
patent was applied for almost five 
years ago. 
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The New Sangaura 

Tvbular Electrolytic 

/11Ik / . 
* , I e THE rv 'a P<lfle 

SMALLER THAN 

ANY OTHER 

DUAL TYPE 

LITTLE INDIAN SAYS: "terrific for TV! " 
The new Sangamo Type FM "ARROW- 
HEAD" tubular electrolytic capacitor is 
equipped with flexible, insulated wire leads 
and stud terminals to make installation 
easier by eliminating the problem of crossed 
wires and the need for insulating sleeves. 
Sangamo Arrowheads are much smaller 
than wax end filled types with insulated 
leads-smaller than any other type with 
dual leads! 

These capacitors are housed in round alumi- 

eeezr. atew>ance ce' 

num containers which are encased in heavy 
insulating sleeves with mounting strap 
attached, and they are especially designed 
for the rugged television requirements 
where 85° C operating temperatures are 
encountered. 
A trial of these new dry electrolytic capaci- 
tors will convince you. See your Jobber, or 
write for Catalog No. 800, which gives full 
information on the Arrowhead and the rest 
of the Sangamo Tribe. 

PAPER MICA SILV E R ELECT RO LYTIC 

CAPACITORS 

eaeederid Peeeraaece 

SANGAMO ELECTRIC COMPANY 
SPRINGFIELD, ILLINOIS 

IN CANADA: SANGAMO COMPANY LIMITED, LEASIDE, ONTARIO 
>,cio-1M 
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0_ kit j !l 
l4lilItlHithfl!lll 

,;%,. 

BASIC INFORMATION AND DATA 

BULLETIN 5008 
(Superseding Bulletin 4501) 

BULLETIN 5008 
Just off the press! 
Flexible shafts-the very latest information and engi- 

neering data on power drive and remote control flex- 

ible shafts and casings, brought up to date to include 
latest developments. 
It also tells you how to select shafts and casings for 
specific applications and how to work out the neces- 

sary details. 
Write for a free copy today. 

THE 
czdy, 

IT satr co. 
INDUSTRIAL DIVISION 

Dept. E IO East 40th St. _ 
NEW YORK 16, N. Y. 

NEW PRODUCTS 

(continued from p 126) 

in 5 steps (1.5, 5, 15, 50 and 150 
IT, full scale). Accuracy is -+- 3 
percent. Frequency error is 10 
percent at 120 mc, and correction 
curves are supplied by means of 
which rated accuracy can be ob- 
tained up to 200 mc. 

Ultrasensitive Relay 
SERVO -TEK PRODUCTS Co., 4 Godwin 
Ave., Paterson 1, N. J., has de- 
veloped a new electronic relay sys- 
tem to provide supersensitivity in 
industrial control applications. The 
miniature unit illustrated operates 
from the 115 -volt 50 or 60 -cycle line 
and uses no filament to draw stand- 
by power with the relay circuit 
energized. Maximum current flow 
through the initiating resistance is 
in the order of microamperes. 

Decade Inductors 
THE HYCOR Co., 7116 Laurel Can- 
yon Blvd., North Hollywood, Calif. 
The 700 series decade -inductor 
units are used for design and ex- 
perimentation work on audio filters, 
equalizers and tuned circuits. Units 
may be connected in series to obtain 
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STA ARD 
RlFI* METERS 

14 kt i* 1000 
DEVELOPED 

BY STODDART 

FOR THE ARMED FORCES. 

AVAILABLE COMMERCIALLY. 

VHF ! V 1 

15MC 14KC 
to to 

400 MC 250 KC 

CraEll 
., 

two -terminal voltmeter, (95 ohms balanced) 
Commercial l equivalent TS -587 U.Field 
Sensitivity as 5 microvolts 88-400 MC. 

2 microvolts s 
MC; 

calibrated dipole. Frequency 

intensity measurements 
using 

range includes FM and TV Bands. 

150 KC 
to 

25MC 
NM -20A 

supply optional. sensitiwt 
h %z Commercial equivalent of AN-PRM- vity as 

f -ed batteries. iA microvolt. Field intensity 
loop 

metertwo-terminalrodantenna,er2 microvolts-permeter; rotatablerange 

Includes standard broadcast band, 

supplied. frequencies. 
WWV, and communications 

instruments have established th e 

Since 1944 Stoddart 
quality and unexcelled np 

of rmance. ce. 

standard for superior 

These instruments fully comply with test equipment 
specifications as JAN -I-225, 

140 

ASAmSs 

such radio interference),A- 24a ANI.42, AN -I -27a, 

1ManyHIf t, 
specifications 

were written or re - 

of rdsseofP performance demonstrated in 
and others. Many 

ost standards 
viséd to 

Stoddart equipment. 
*Radio Interferen 

STODDART AIRCRAFT RADIO CO. 

6644 SANTA MONICA BLVD., HOLLYWOOD 38, CALIF. 
Hillside 9294 

equivalent of AN/URM-b. Field intensity measure- 

ments, 

eq 
10 mty me s ure- 

A new achievement a meters' using roAd; 
two -terminals 0icroofvolt 

meter, s microvolt -per -meter 

meter using shielded directive loop. 

meter, 1 microvolt. 

UHF ! 
375 MC 

to 
1000 MC 

Commercial equivalent of ANi URM17. 

Sensitivity as two -terminal 
Field intensity tmeasurmeter, 

eme is 
using 

calibrated ali r UHF 

dipole.10 

microvolts.range includes Citizens Bond 

Frequency 

color TV Band. 
serve 

The rugged and reliable instruments illustrated abovebserve 
cali 

equally well in field or laboratory. Individually 
internal standard of reference. 

for consistent results using 

Meter scales marked in microvolts and DB above one microvolt. 

values. 
Function selector enables measurement 

ofo 

sinusoidal 
or 

complex 

waveforms, giving 

Accessories providemeans 
for measuring either conducted ed 

or r.f. voltages. Graphic recorder available.ley 

Ce and Field Intensity. 

Precision Attenuation for UHF ! 

Less than 1.2 VSWR to 3000 MC. 
Turret Attenuator: 

%i 0, 10, 20, 30, 40, 50 DB. 
K' Accuracy ± .5 DB. 

Patents applied for. 

w I. 
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PRESTO... most carefully 
made recording discs in the world 

Step .::.-lacquer coating the disc 

Through 15 years of experience in manufacturing fine record- 
ing discs, Presto has learned that the choice of lacquer, how 
it is stored, tested and maintained, how it is applied to the 
aluminum base are among the most important considerations. 

Specifications for recording lacquer have been carefully 
worked out after many laboratory and turntable tests. Com- 
pounded from a well -guarded formula, Presto lacquer is 
stored in constantly agitated tanks to insure even flowing. 

In the Presto coating room, polished aluminum blanks are fed 
into the processing "tunnel" where 
liquid lacquer is automatically 
flowed on their surfaces to just the 
right thickness. After completing 
their 11/2 hour trip through this 
550 foot tunnel, the coated discs 
are carefully placed in racks for 
"curing." 
Whenever you see the Presto label 
on a disc, it is your assurance of 
the most carefully manufactured, 
best performing and most perma- 
nent disc anywhere. 

RECORDING CORPORATION 
Paramus, New Jersey 
Mailing Address: 
Box 500, Hackensack, New Jersey 

The famous PRESTO "Green Label" 
.. world's finest recording disc. 

In Canada 
Walter P. Downs, Ltd. 
Dominion Sq. Bldg. 
Montreal, Canada 

Overseas: 
The M. Simons 8 Son Co., Inc. 
25 Warren Street 
New York, N. Y. 

NEW PRODUCTS (continued) 

inductance ranges up to 10 henrys 
in 0.001 -henry steps. Toroid coils 
are used as elements to obtain high 
Q and low pickup from external 
fields. 

Cardioid Microphone 
THE ASTATIC CORP., Conneaut, Ohio. 
Model DR -10 Sinabar microphone is 
a unidirectional cardioid crystal 
type which uses a special sintered 
metal to cancel out 15 db front to 
back. Frequency range, from 50 to 
10,000 cps, is enhanced by a res- 
ponse selector switch which pro- 
vides choice of ideal pickup charac- 
teristics for either crisp voice or 
general voice and music. A high - 
impedance microphone, its output 
level is -54 db. 

Tape Recording Head 
SHURE BROTHERS INC., 225 W. 
Huron St., Chicago, Ill. Model TR5 
tape recording head combines the 
functions of record, playback and 
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v RCA WV -97A 
Senior VoltOhmyst* 

reading peak -to -peak voltages, 
O Suggested 

User Price 

Includes direct probe and cable, 
dc probe, ohms lead, and ground lead 

TEN WAYS BETTER! 
I. Directly measures complexwa vesfrom 
0.2 volt to 1400 volts, peak -to -peak. 

2. Has an over-all accuracy for dc meas- 
urements of -.2,3% of full scale. 

3. Measures dc voltages from 0.02 volt 
to 1500 volts. 

4. Measures rms values of sine -wave 
voltages from 0.1 volt to 1200 volts. 

5. Has 7 non -skip ranges for both re- 
sistance and voltage. 

6. All full-scale voltage points increase 
in a uniform "3 -to -I" ratio. 

7. Frequency response flat from 30 cps 
to approximately 3 Mc. 

8. Negative -feedback circuit provides 
better over-all stability. 

9. Fully enclosed metal case shields 
sensitive electronic -bridge from rf fields. 

10. More convenient to use because of 
smaller size and new slip-on probes. 

The WV -97A has a range of usefulness extending beyond 
that of any other instrument in the field. Its quality, de- 
pendability, and accuracy make it a true laboratory instru- 
ment; it is exactly what is needed for television in the 
design laboratory, factory, and service shop. 

The new Senior VoltOhmyst measures dc voltages in 
high -impedance circuits, even with ac present. It reads the 
rms values of sine waves and the peak -to -peak values of 
complex waves or recurrent pulses, even in the presence 
of dc. Its electronic ohmmeter has a range of ten billion 
to one. 

Like all RCA VoltOhmysts, it features high input 
resistance, electronic protection from meter burn -out, 
zero -center scale for discriminator alignment, molded - 
plastic meter case, a 1-megohm isolating resistor in the 
dc probe, and sturdy metal case for good rf shielding. 

An outstanding feature is its usefulness as a television 
signal tracer ... made possible by its high input resist- 
ance, wide frequency range, and direct reading of peak - 
to -peak voltages. 

For complete information on the new RCA WV -97A 
Senior VoltOhmyst, see your RCA Test Equipment Dis- 
tributor, or write RCA, Commercial Engineering, Section 
I42Y, Harrison, New Jersey. .,tfg.U.s. Pat. Oil. 

etfr 

The WV -97A measures peak -to - 
peak voltages directly. Hence, it 

quickly provides information es- 

sential for servicing TV receivers 
with their pulse -type waveforms. 

x-- 

PEAK 

SPECIFICATIONS 
DC Vohmeler: 
Seven continuous ranges 0 to 1.5, 5, 15, 50, ISO, 

500, 1500 volts 

Maximum peak -to -peak input voltage 
RMS ranges (for sine waves) 0 to 1.5, S, 15, 50, 

150, 500, 1500 volts 
Maximum rms input voltage 1200 volts 
Input Resistance and Capacitance with WG -218 Direct 

Probe and Cable: 
1.5, 5, 15, 50, 150 -volt ranges 

0.83 megohm shunted by 85 x;Af 
500 -volt range 13 megohms shunted by 85 ?.?.f 
1500 -volt range 15 megohms shunted by 85 iaf 

Frequency Response with WG -218 Direct Probe and Cable: 
1.5, 5, 15, 50, 150, 500 -volt ranges flat from 30 cps to 3 Mc for 

voltage source having 100 -ohm impedance 
Overall Accuracy: 

1.5, 15, 50, 150, 500, 1500 -volt ranges *5% of full scale 
5 -volt range +0%-10% of full scale 

Ohmmeter: 
Seven continuous ranges 0 2 ohm to 1000 megohms 
Center scale values 10, 100, 1000, 10,000 ohms; 

0.1, I, IO megohms 
Dimensions: 73/4" high; 51/4" wide, 33/4" deep 
Available Accessories: 

WG -264 Crystal Diode Probe. Extends range to 250 Mc 
($7.75 suggested user price) 

WG -289 High -Voltage Probe and WG -206 Resistor to extend range to 
50,000 volts. ($9.95 suggested user price) 

Input resistance (including I megohm in dc probe): 
All ronges 11 megohms 
Sensitivity for the 1.5 -volt range 7 3 megohms-per-volt 

Over-all Accuracy t3% of full scale 
AC Voltmeter-Fourteen continuous ranges: 

Peak -to -peak ranges 0 to 4, 14, 40, 140, 400, 
1400, 4000 volts 

1400 volts 

Available from your RCA Test Equipment Distributor 

RADIO CORPORATION of AMERICA 
TEST EQUIPMENT HARRISON. N.J. 
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Cars keep rolling off line 
when parts "fly" to the job 

Increased production at a West Coast assembly line caused a parts shortage. 
Shipment in transit was located at St. Louis in late afternoon and Air Expressed 
to coast. Delivered 5 A.M. next morning. Speed like this keeps production rolling, 
lets you meet every delivery date. Shipping charge for 50-1b. carton: $24.56. 

You get door-to-door service included 
in the low rate. This makes the world's 
fastest transportation method conven- 
ient and easy to use. Specify it regularly 
to keep customer service high-and 
high -cost inventories low. 

Shipments go on all Scheduled Airline 
flights. Speeds up to 5 miles a minute- 
dependable service, experienced han- 
dling. For fastest shipping action,phone 
Air Express Division, Railway Express 
Agency. (Many low commodity rates 
in effect. Investigate.) 

Air Express gives you all these advantages: 
World's fastest transportation method. 
Special door-to-door service at no extra cost. 
One -carrier responsibility all the way. 
1150 cities served direct by air; air -rail to 22,000 off -airline points. 
Experienced Air Express has handled over 25 million shipments. 

Rates include pick-up and delivery door 
to door in all principal towns and cities 

A service of 
Railway Express Agency and the 

SCHEDULED AIRLINES of the U.S. 

NEW PRODUCTS (continued) 

erase in one unit. It employs an 
effective deep -drawn mu - metal 
shield for optimum hum reduction. 
Record and playback coil impedance 
is 1,650 ohms at 1,000 cps. Erase 
coil impedance is 1,000 ohms at 
40 kc. Output level is 5 db above 
1 my at 1,000 cps at tape speed of 
3.75 in. per second. Dimensions 
are 0.685 in. high x 1.240 in. wide 
x 1.031 in. deep. 

Radio Cue System 
POLARAD ELECTRONICS CORP., 100 
Metropolitan Ave., Brooklyn 11, 
N. Y. Model AB radio cue system, 
for use in directing personnel via 
a radio link, has found applications 
in television studios whereby per- 
sonnel on the studio floor may move 
about freely without trailing com- 
munication wires. Illustrated above 
is the transmitter which operates 
on a low r -f frequency into a loop 
antenna-the transmitted informa- 
tion thus being restricted to a close- 
ly confined area. The pocket re- 
ceivers are small and lightweight. 
Several r -f channels are available, 
should simultaneous transmission 
for separate activities be desired. 

Industrial Tubes 
SYLVANIA ELECTRIC PRODUCTS INC., 
500 Fifth Ave., New York 18, N. Y., 
has made available three new elec- 
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Here are some of the many reasons 
why there are more Simpson 260 high 

sensitivity volt-ohm-milliammeters 
in use today than all others combined. The 

Simpson 260 has earned world-wide 
acceptance because it was the first tester 

of its kind with all these "Firsts": 

440 

r- lJOµ.A. 
SpOtR.A: 

1D0 

4*, 
est 

moor' 

Rxt0.000 

260 SET TESTER 
WORLD FAMOUS FOR ALL THESE lFIRSTS" 
First high sensitivity instrument to use a metal armature frame. 
First to use fully enclosed dust proof rotary switch with all contacts 
molded in place accurately and firmly. 
First to do away with harness wiring. 
First to provide separate molded recesses for resistors, batteries, etc. 
First to cover all resistors to prevent shorts and accidental damage 
and to protect against dust and dirt. 
First with a sturdy movement adapted to the rugged requirements 
of a wide range of service work or laboratory testing. 
First to provide easy means of replacing batteries. 
First to use all bakelite case and panels in volt-ohm-milliammeters. 
First volt-ohm-milliammeter at 20,000 ohms per volt with large 41/2" 
meter supplied in compact case (size 51/,"x 7" x31/4"). 
First and only one available with Simpson patented Roll Top Case. 
First to provide convenient compartment for test leads (Roll Top 
case). 

First to offer choice of colors. 

The Model 260 also is available in the famous patented Roll Top safety case with 
built-in lead compartment. This sturdy, molded, bakelite case with Roll Top provides 
maximum protection for your 260 when used for serviring in the field or shop. 

25,000 volt DC Probe for television servicing, complete, for use with 260, $12.85 

SIMPSON ELECTRIC COMPANY ; 5200-18 W. Kinzie St., Chicago 44, III. In Canada: Bach -Simpson, Ltd., London, Ontario 

RANGES 
20,000 Ohms per Volt DC, 1,000 
Ohms per Volt AC 
VOLTS: AC & DC -2.5, 10, 50, 250, 
1,000, 5,000 
OUTPUT: 2.5, 10, 50, 250, 1000 
MILLIAMPERES, DC: 10, 100, 500 
MICROAMPERES, DC: 100 
AMPERES, DC: 10 
DECIBELS: (5 ranges) -12 to +55 DB 

OHMS: 0-2,000 (12 ohms center), 
0-200,000 (1200 ohms center), 0-20 
megohms (120,000 ohms center). 

Prices: $38.95 dealers net; Roll 
Top $45.95 dealers net. 
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Little lamps flash warnings 

prevent accidents 

WHEN you can show a customer that your product 
is safer to use than your competitor's, you've got 

a big head start toward clinching the sale. 

General Electric miniature lamps can add extra 
safety to your product. As indicator lights, they can be 
used to signal that a machine is running, to tell 
whether current is on or off, to flash a warning of high 
temperature or voltage. Used as dial lights, they make 
it easier for operators to read dials and gauges quick- 
ly, help spot trouble before it happens. 

Plan now to design greater safety into your product 
with General Electric miniature lamps. They're avail- 
able in both filament and neon 
glow, in an almost limitless variety 
of types and sizes. You're sure of 
long, dependable service from G -E 
miniature lamps because General 
Electric Lamp research is always 
at work to make G -E lamps Stay 
Brighter Longer. Lamp Department, 
General Electric Company, Nela 
Park, Cleveland 12, Ohio. 

You can put your confidence in - 

GENERAL ELECTRIC 

NEW PRODUCTS (continued) 

tron tubes suitable for a wide range 
of industrial services where depend- 
able operation and a service life 
up to 10,000 hours is required. 
Type 5691 is a high -mu twin triode 
recommended for voltage amplifier 
use and supplied with series -unit 
heaters ; type 5692, a medium -mu 
twin triode, suitable for balanced 
d -c amplifier, multivibrator, block- 
ing oscillator and resistance -coupled 
amplifier applications ; and the 
5693, a sharp -cutoff pentode de- 
signed particularly for high -gain 
resistance coupled amplifier service. 

Diffusion Pump 
EITEL-MCCULLOUGH, INC., San 
Bruno, Calif. The HV -1 oil dif- 
fusion -type vacuum pump features: 
speeds up to 67 liters per second 
attainable vacuum of 4 x 10-7 mm 
Hg, glass barrel, no liquid cooling, 
no charcoal trap, no mechanical 
wear, and simplicity of mounting 
and maintenance. 

R -F VTVM 
MILLIVAC INSTRUMENTS, P.O. Box 
3027, New Haven, Conn. The MV - 
18b h -f v -t millivoltmeter measures 
frequencies from 1 me to 200 me 
flat with direct calibration and 
higher frequencies up to 2,500 me 
with calibration charts. The in- 
strument contains a new carrier - 
type d -c amplifier having heavy 
negative feedback to insure ac- 
curacy and stability. Germanium 
crystal probes are used to rectify 
weak r -f signals with minimum cir- 
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BUILDERS OF COMMUNICATIONS 
EQUIPMENT, MEASURING INSTRUMENTS 

FOR COMMERCIAL AND INDUSTRIAL USE, 

AND OTHER ELECTRONIC DEVICES-PRO- 
DUCTS WHERE PRECISION PERFORMANCE 

LARGELY DEPENDS UPON TIME AS A FAC- 
TOR OF CONTROL - KNOW THEY 

can rely on 

ectiel:N 
QUALITY 
ACCURACY 

RUNNING TIME METERS 
Synchronous motor driven. Register 
automatically and cumulatively total 
operating or idle time on circuits, ma- 
chines, systems. 

TIME DELAY RELAYS 
Provide adjustable or fixed time delay 
between operation of a control circuit 
and subsequent opening or closing of 
a load circuit. 

SYNCHRONOUS MOTORS 
Permanent magnet type for applications 
requiring a constant speed at a given 
frequency. Small size. 30" ounce 
torque. Twenty-eight speeds from 60 
rpm to 1/24 rph. 

For a wide range of standard timers and controls.. 
or special adaptations for specific applications -consult 
R. W. CRAMER CO., Box No. 3, Centerbrook, Conn. 

SPECIALISTS IN TIME SPECIALISTS IN TIME 
AS A FACTOR OF 

CONTROL 
L- DELAY CYCLE IMPULSE PERCEA.G 

Tuning Forks 
for precision frequency 
control . 

Philamon Laboratories manufactures a com- 
plete line of tuning fork resonators to meet 
your frequency control requirements. 

Temperature -compensated and hermetically 
sealed, the resonators are available in accur- 
acies from 1 part in 3,000 to 1 part in 100,000, 
for operation over Hide temperature ranges. 

The resonators may be obtained individually 
-as a part of compact sub-assemblies-or in 

completely engineered equipment. LET US SEND 

YOU COMPLETE 

TECHNICAL DATA 

PHILAMON LABORATORIES 
5717 Third Avenue, Brooklyn 20. N. Y. 

SYNTHESIS 
IS A HIGH CLASS WORD 

FOR DESIGNING 
SERVO MECHANISMS 

7c 

.. SERVOSCOPE IS A HIGH CLASS 
INSTRUMENT FOR SERVO SYNTHESIS! 

IMEASURES amplitude & phase vs. frequency 

CARRIERS accepted, 50 to 800 cps 

MODULATES chosen carrier, 0.1 to 20 cps 

ANALYZESD.C. or A.C. automatic controls 

SUB -AUDIO sine generator, 0.1 to 20 cps 

SQUARE WAVE generator, 0.1 to 20 cps 

PHASE READING to 1° accuracy, 2 methods 

LINEAR SWEEP for external use, 0.1 to 20 cps 

WRITE FOR 

INFORMATION 

SERVO CORP. OF AMERICA 
NEW HYDE PARK, N.Y. 

ELECTRONICS -September, 1950 219 

www.americanradiohistory.com



The No. 74001 
Tunable Coil Form 

Another new Mimen "Designed for Applica- 
tion product is the No. 74001 permeability 
tuned, shielded plug-in coil farm. Standard 
octal base of low loss mica -filled Bakelite, 
polystyrene /z" diameter coil form, heavy 
aluminum shield, iron tuning slug of high 
frequency type, suitable for use up to 35 mc. 
Adjusting screw protrudes through center 
hole of standard octal socket. Special ex- 
tension terminals facilitate connection to 
base pins. 

JAMES MILLEN 
MFG. CO., INC. 

MAIN OFFICE AND FACTORY 

MALDEN 
MASSACHUSETTS 

1M 

NEW PRODUCTS (continued) 

luit loading. The new probes are 
designed to have 1.0-µµf input 
capacitance with a ± 25 -percent 
tolerance. 

Double -Triode Subminiature 
SYLVANIA ELECTRIC PRODUCTS INC., 
500 Fifth Ave., New York 18, N. Y. 
.\ new double -triode subminiature 
tube has been designed for applica 
tions in tv receivers, industrial elec- 
tronics, servomechanisms and radio 
communications receivers. Avail- 
able with pigtail leads as type 
dl F7, and with short pins for 
socketing as type 6BG7, it is sup- 
plied in a T-3 bulb measuring only 
0.400 in. in diameter and 11/2 in. 
long. Transconductance is 4,800 
u.mhos. Amplification factor per 
triode section is 35 when 100 volts 
are used on plates. Input capaci- 
tance per plate is 2.0 uu.f ; output 
capacitarne, 1.0 µµf. 

UHF Tetrode 
EITEL-MCCULLOUGH, INC., 252 San 
Mateo Ave., San Bruno, Calif. The 
4X150G uhf tetrode can be operated 
as either a conventional r -f ampli- 
fier or oscillator over a wide range 
of plate voltages at frequencies up 
to 1,000 mc. In pulse service effi- 
cient performance is obtained to 
above 1,500 mc. Typical perform- 
ance in amplifier service at 750 mc 
is 100 watts output power per tube 
with a stage power gain of 11. In 
similar service at 1,000 mc output 

N=w-Nte... 
Ale-i«Ztke'i 

MOUNT 

at'ò BALANCED 

(CUP TYPE 

MODEL #7002) 

METL.FIEz 

All -metal - all-weather cup 
type shock mounts provide 
vibration isolation and shock 
absorption through the widest 
possible range of operating 
conditions. 

These unit mounts and 
mounting systems are abso- 
lutely uniform-no organic 
materials - stable character- 
istics from -90°C. to +175 C. 

-wide load tolerance-built- 
in damping for reduced ampli- 
fication at resonance. 

If you have an electronic or 
delicate equipment mounting 
problem, you will probably 
find Robinson is the answer. 

Write Dept. 504 
Write for MET -L -FLEX 

Data Sheets 

)ROBINSON AVIATIONINC. 
TETE R90R0, NE REE1' 

. 
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NEW PRODUCTS (continued) 

power is reduced to 50 watts with a 
stage power gain of 5. 

Crystal Calibrator 
MEASUREMENTS CORP., Boonton, 
N. J. Model 111 crystal calibrator 
was designed for the frequency cal- 
ibration of signal generators, trans- 
mitters, receivers, grid -dip meters 
and other equipment in the 250 kc 
to 1,000 -mc range. Frequency ac- 
curacy is ±0.001 percent. The dual- 
purpose calibrator provides a test 
signal of crystal -controlled fre- 
quency and has a self-contained 
receiver with a 2-p.w sensitivity. 
A new circuit arrangement uses 
the cross -modulation products of 
three separate oscillators operating 

YACHTSMEN with big boats and match- 
ing pocketbooks will be interested in 
this small new radar unit that detects 
headlands and other large objects up 
to 20 miles, picks up buoys at 75 yds. 
Radiomarine Corp. of America, 75 Var- 
ick St., New York 13, N. Y. 

Paledsediete,19eeted f 
SAVE TIME MONEY 

in procuring Electronic Parts and Equipment 

BY USING 

Immediate deliveries 
from our huge stock! 

Authorized Direct 
Factory Distributor for 
all Leading Manufac- 
turers! 
Fastest Service! 
Maximum Discounts! 

Our technical assistance, 
procurement experience; 
and expediting ability are 

at your service. 

Dependability - Since 19251 
----- 

MAIL 
THIS 

COUPON 

NOW 
FOR 

FREE 
BOOK 

V 

OFFICIAI- REFERENCE 
BOOK 

BUYER'S GUIDE 

Describes and illustrates 
hatte89 /e 

products 
ofof Elec- 

and TV 
Elec- 

tronic - Aad1OcomP°nents. 
Equ 
Indexed 

indexed, 
Indeed cifications 

and cur - 

with spe 
rent prices. with hard 
Durably bound, 
covers to 

use yup ou'll 
the 

Landconstant oú 11 be sure 

to give it! 

HARRISON RADIO CORP., Industrial Sales Dept. 
225 Greenwich St., New York 7, N. Y. 

Gentlemen: 
You may send to my office, without charge, a copy 

of the new Radio's' Master Buyer's Guide. 
I am the - 

E Purchasing Agent Chief Engineer I 

of the Company to whose letterhead this is attached. I 
I 

/Please Print% I 

%Your Nome 
_ 

I 

I 

5g9útevrd ! fltisatecvtd ! 
eSewicemes ! 5te, ! guizryo ï 

TWO DOLLARS Your own personal copy of the new 
will bring you, Radio's Master, priced by the Publisher at 
postpaid to any PLUS FIVE vouchers, each worth 
part of the world- $1.00 on orders of $10 or more 

MAIL COUPON OR A 
LETTER RIGHT NOW!' 

NIFull refund if you don't agree this 
is the biggest bargain you have I 

ever seen! 

\V QUANTITY LIMITED! 

_LEARR'SON 
it I RADIO CORP 

225 GREENWICH STREET 
(10 West Broadway, at Barclay St.) 

NEW YORK 7, N.Y. 

$5.50 

$ 5.00 

Total Value $10.50 
HARRISON RADIO, Personal Order Service 
225 Greenwich St., New York 7, New York 

Here's my $2.00 

Mail me, postpaid, the new Radio's Master, dis- 
count code, and those five $1 vouchers, with 10 day 
return for refund privilege. 

Name 

Address 
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High Sensitivity .. Logarithmic 

AC VOLTMETER 
40 MICROVOLTS TO 500 VOLTS 
SELF-CONTAINED 

ALL AC OPERATED UNIT 
An extremely sensitive am- 
plifier type instrument that 
serves simultaneously as a 
voltmeter and high gain 
amplifier. 

Accuracy +2% from 15 
cycles to 30 kc. 

Input impedance 1 meg- 
ohm plus 15 uuf. shunt 
capacity. 

Amplifier Gain 40000 

Also MODEL 45 
WIDE BAND 
VOLTMETER 

.0005 to 500 Volts! 
5 Cycles 1600 kc. 

MODEL 47 VOLTMETER 

A few of the many uses: 
Output indicator for microphones of all Gain and frequency measurements for all 
types. types of audio equipment. 
Low level phonograph pickups. Densitometric measurements in photography 
Acceleration and other vibration measuring and film production. 
pickups. Light flux measurements in conjunction with 
Sound level measurements. photo cells. 

Write for Complet,z Information 

Instrument Electronics 
45-17 Glenwood Street 

LITTLE NECK, L. I., N. Y. 

HERMETIC 
SEALING 
COMPONENTS 

Easy to Install - High Dielectric 

GASKET TYPE BUSHINGS 

.. 
` 0100 

i 
For heavier equipment requir- 
ing larger terminals, E -I Gasket 
Type Bushings are recommended. 
They offer high dielectric strength, 
high resistance to mechanical and 
thermal shock, complete hermetic 
sealing, easy installation. Specially 
processed gland penetrates deeply 
into the L-5 Steatite insulator, 

seals against the mounting 
surface, resists oil and 

pitch and is unaffected by 
high heat. Hot -tinned brass 

studs provide excellent 
electrical conductivity. 

E -I Bushings 
meet all government 

16 specifications for sealed 
transformers and condensers 

( Jan T-27, Jan C-25) 
Glands available in Neoprene 
(--65° to +227°F) 
Hycar (-90° to +350°F) Silastic 
(-100° to +500°F) 

Write for quotations and descriptive 
Bulletin 851 for complete details 
and specifications - no obligation. 

ELECTRICAL INDUSTRIES INCORPOR h TED 
44 SUMMER AVENUE NEWARK 4, N. J. 

record patterns 
from your 

OSCILLOSCOPE 

- as easy as writing 
your name! - simpler than a 
photo record! 

Here is a new, inexpensive accessory 
to multiply the usefulness of your 
'scope ... fits any standard 'scope .. . 

useful with every 'scope. Puts pattern 
on paper for accurate tracing, all in 
just a few seconds! 

Many new and valuable uses 
Read traces on graph paper, 
log, semi -log, decrement, etc. 
Compare traces by super -posi- 
tion. 
Detect small, slow pattern 
changes. 
Measure amplitude and 
forms accurately. 

The OSCILLO -TRACER is a precise 
optical instrument that superimposes 
the cathode-ray image on a sheet of 
paper or right in your lab note book. 
Uses a newly developed, double - 
coated lens - high -reflection upper 
surface, high -transmission lower sur- 
face. Heavy, cast base contains lamp 
to light record paper. 

This useful accessory to every 
'scope costs only $19.50. The first 
cost is the last cost. 

ORDER TODAY from 

wave 

Robert A. Waters, Inc. 
4 Gordon Street, Waltham 54, Mass. 
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NEW PRODUCTS (continued) 

at the fundamental frequencies of 
0.25, 1.0 and 10 mc. Power supply 
is 117 v, 50 or 60 cycles. 

Frequency Generator 
VARO MFG. CO., INC., Box 638, Gar- 
land, Texas. Model 622B fre- 
quency generator operates from 
conventional 28 -volt d -c aircraft 
power supply and delivers a 15 -volt 
sinusoidal voltage to a 1-megohm 
load. It is hermetically sealed. 
Frequency is 400 cps 0.1 percent 
from -55 to +110 C. Measure- 
ments are 3116 in. high, 1 i in. wide 
and 32 in. long, and weight is 11 
ounces. 

Screen Process Printer 
MECH-TRONICS EQUIPMENT Co., 
Box 510, Silver Spring, Md., an- 
nounces availability of the model 20 
screen process printer, a machine 
that automatically applies wiring 
and capacitors to cylinders up to 1# 

in. in diameter. Screen sizes can 
be accommodated up to the dimen- 

1 

i 
Look to 

for the NEWEST...FINEST...MOST SENSATIONAL 

AUDIO COMPONENTS II 

MINIATURES AND 
SUBMINIATURES 

The MRB-3 miniature dynamic receiver and microphone has 

excellent wide -range frequency response characteristics, main- 

tained flat by the Patented Permoflux acoustical damping 

method. Utilizes a self -formed voice coil. Sensitivity -115 db 

in 6 cc coupler with 1 m.w. input. Overall diameter 1"- 
height tt/6". Can be supplied with miniature input or output 
transformers in any impedance. 

T1 and 12 Transformers - and Chokes -These sub- 

miniature units provide power efficiency from 80-90% with 

high voltage breakdown characteristics and extremely low 

susceptibility to electrolytic deterioration. Frequency response 

s + 2 db from 100 to 8000". Impedances up to 200,000 

ohms and windings with inductive reactances up to one 

-negohm. Ideal for use with Permoflux microphone -receiver 

units and headsets. 

STANDARD 

HIGH FIDELITY 

SUPER HIGH FIDELITY 

DYNAMIC HEADPHONES 

are world famous and quality -recognized products of 

Permoflux Corp. Sturdy and comfortable, they are built to 

withstand excessive shock, high humidities and a wide range 

of temperatures without impairing their high efficiency and 

dependable performance. Patented acoustical damping pro- 

vides a flat frequency response to 4500" in standard models 

and through 10,000" in Super High Fidelity models. Unpar- 

alled in performance for broadcast studio, aviation, labo- 

ratory, and audiometer work. 

IIM111111 
11111111111110 

111111=IIIII 
iiíi'-IñilIiíiiSil 

11111m1111m11111om 
1111mmIIIIImIIIIIIm I1 III11111 111111M 

r11EOU[NCY IN aCLSS Sfi SSa)ND 

)11 

Model MR8-3 

Model TI 

Model T2 

DHS-17 
CAA Approved 

ROYAL 
EIGHT " 
Compares 
with any 
12" speaker 

This average laborato- 
ry response curve of the 

Permoflux 8T-8-1 proves 
that it compares with the 
finest speakers regard- 
less of size or price. 

PERM FLUX 
"SOUND IN DESIGN" 

PERMOFLUX CORPORATION 
4900 W. GRAND AVE., CHICAGO 39, ILL. 236 S. VERDUGO RD., GLENDALE 5, CALIF. 

8T-8-1 
Eight -Inch 
Speaker 
with the 

Blue Cone 
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W!RE,,e, 
Here are (1) Engineering and research 

facilities to work on your particular 
wire problems; (2) Production geared 
to any quality and quantity desired;, 
(3)Unsurpassed craftsmanship; 
and (4) Wire that's made right 

Let us quote! 

Partial List of 
Products... 
Bare Wire (Hudson 
Wire Division): 
Copper. Brass. Bronze. 
Zinc. Silver-plated. 
Tin. Phosphor -bronze. 
Nickel. Silver. 
Cadmium. 
Specialty Wires. 

Insulated Wire 
(Winsted Division): 
Enameled. Litz. 
Cement -coated. 
Enameled. Cotton. 
Silk. Celanese. 
Glass -fibre. Enameled 
Aluminum. Formvar. 
Loop Wire. Etc. 

O,re e( rke Ordeal 9,, Z(/Ke e e4 u, rit«euea 

wince 
nAA_DA 7-17 i á- 

GENERAL OFFICES: OSSINING, N.Y. METED DIVISION: WINSTED, COMM. 

Y 

unless Need ierie 
Manua/... 

BURGESS ENGINEERS WILL 
DESIGN A NEW BATTERY TO 

MEET YOUR SPECIFICATIONS 

It's all part of the Burgess Service! This complete 
Engineering Manual lists hundreds of battery types 
developed by Burgess Engineers to meet new require- 
ments. If the specific battery you need is not among 
them, the complete Burgess facilities, design, pro- 
duction, and engineering will be placed at your dis- 
posal to build the battery you need in any quantity 
-large or small I 

Write for ENGINEERING MANUAL and CHECK SHEET 
No obligation. By return mail you will receive the FREE Engineering 
Manual listing the complete line of Burgess Batteries together with 

111111 specifications; also the Burgess "Check Sheet" on which you may outline your 
=r°fix requirements in the event that the battery you need has not already been 
hall developed. Address: 

BURGESS BATTERY COMPANY 
(DEPT. El) FREEPORT, ILLINOIS 

FOR I*IMSLE SERVICE 

ao 
Provide quick, positive connection of 

multiple wire cables in electronic appli- 
cations. Available in 7 and 12 contact 
self -aligning, polarized types, JOHNSON 
connectors are well suited for both semi- 
permanent connections or for numerous 
operations during the life of equipment. 

MOLDED BLACK PHENOLIC BODIES 

Connector bodies are molded black phe- 
nolic material, capable of withstanding 
rough service. Either panel mounting or 
cable attachment is provided. Cable 
type shells are heavy gauge brass, dull 
finished and lined with fibre insulation. 
Bodies screw into the shells eliminating 
the possibility of damage in assembly 
or disassembly. Panel type connectors 
secured by a threaded retaining ring. 

AVAILABLE WITH MOUNTING YOKE 

In addition to their use as cable or 

panel types, JOHNSON connectors can 
be equipped with a mounting yoke to 

fit standard switch boxes and cover 
plates. The 12 contact male connector 
is also available assembled on a phe- 
nolic plate, bracket mounted, for spe- 
cial applications. 

SILVER PLATED CONTACTS 

All connectors have full floating silver 
plated contacts for maximum conductiv- 
ity. Integral solder terminals permit fast 
trouble -free assembly. Will accept con- 

ductors up to AWG #14 solid. #16 
stranded. 
Could these connectors be used to ad- 

vantage on your equipment? A request 
for samples will not obligate you in any 
way. Write: 

. JOHNSON 
a Aacoud- aa.uc est eadia 

E. F. JOHNSON CO. WASECA, MINN. 
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NEW PRODUCTS (continued) 

sions of the 5 in. x 9 in. frame. 
Additional information can be had 
by writing for bulletin No. 21. 

Miniature Potentiometer 
GENERAL RESEARCH ASSOCIATES, 99 
Grandview Ave., White Plains, 
N. Y. Model GR -2 is a small, light- 
weight potentiometer designed to 
be used for setting the zero or null 
in aircraft instruments of the self - 
balancing bridge type. It is in. 
in diameter and projects in. back 
of the mounting surface. It weighs 
approximately 10 grams and is 
available in overall resistance val- 
ues from 50 to 5,000 ohms. It is 
provided with stops which limit the 
rotation to 330 deg. 

VHF Impedance Bridge 
GENERAL RADIO Co., 275 Massachu- 
setts Ave., Cambridge 39, Mass. 
Type 1601-A impedance bridge ex- 
tends the frequency range of con- 
ventional bridge techniques up to 
165 me. Similar in basic circuit to 
the type 916-A r -f bridge, the new 
instrument measures the imped- 
ance of antennas, lines, networks 
and components between the fre- 
quencies of 10 and 165 mc. Overall 

MAGNECORDER 
Professional Tape Recorders Fit 
every purpose - every purse! 

PT6 SERIES 
-world's most widely 
used professional tape 
recorder. 

PT63 SERIES - 3 heads to e -ase, 
record, and monitor 
from the tope. 

PT7 SERIES 
-A complete console 
for only $950.00. 
Models for portable or 
rack mount also avail- 
able. Outstanding fea- 
tures and flexibility. 

r 

FOR FIDELITY 
Nc other recorder offers such high fidel- 
ity at such a low price! Frequency re- 
sponse 50-15 kc ± 2 db. Signal -noise 
ratio: 50 db. Flutter less than 0.3%. 
Meets N.A.B. standards. 

FOR FLEXIBILITY 
For delayed studio or network broadcasts. 
a Magnecorder can be mounted in a rack 
or console cabinet. For remotes, slip it 
into its really portable cases. Amplifiers 
for every purpose-single or multi -channel. 

FOR FEATURES 
Magnecord sets the pace! New or old, 
your Magnecorder can have 3 heads (sep- 
arate erase, record, and playback heads) 
to permit monitoring from the tape. 3 
speeds (15", 71/2" and 33/4" - up to an 
hour on a 7" reel) now available on both 
PT6 and PT63 equipment. Magnecorders 
are fail-safe, sturdy! Features to fit your 
every need. 

Write for NEW CATALOG 
MAGNECORD, Inc. Dept. E9 
360 N. Michigan Ave., Chicago 1, 111. 

Send me latest catalog of Magnecord 
equipment. 

Name 

Company...... 

Address 

City State 
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Engineers who "talk test".. . 

pick PEERLESS 

The transformer proVed 

definitely superior in 

the competitive. 
SQUARE WAVE TEST 

Claims and counterclaims of quality are easy to make ... but to the engi- 

neer, tests really talk. And indisputable evidence of Peerless Transformer 

superiority is found in the Square Wave Test ... which reveals the slightest 

flaw in design and performance. Tests conducted by impartial engineers 

prove Peerless components have better power characteristics, flatter 
response curves, less intermodulation distortion and lower insertion losses. 

Send for the complete Peerless Catalog...giving full details on transformers 

that are really "best by test." 

PEERLESS Electrical Products 

1161 N. VINE ST., HOLLYWOOD 38, CALIF. 

161 SIXTH AVE., NEW YORK 13, NEW YORK 

Division 

Low loss insulators for all frequencies 
in standard stock shapes or special designs 

General Ceramics low loss insulators function efficiently in all frequency 
ranges and are capable of withstanding most all conditions of shock or 
vibration. Specification of standard shapes offers an opportunity to effect 
production economies. For unusual designs or mechanical specifications 

consult General Ceramics engineers. Estimates without obligation. 

CERAMICS and STEATITE CORP. 
GENERAL OFFICES and PLANT. 21 CROW'S MILL ROAD, KEASBEY, N. J. 

MAKERS OF STEATITE, TITANATES, ZIRCON PORCELAIN, ALUMINA, LIGHT DUTY 
REFRACTORIES, CHEMICAL STONEW,ARE,.IMPERVIOUS GRAPNITE; FERRITES, COAXIAL CABLE 

TELEVISION COILS 

DEPEND ON LEWIS SPRING 
ENGINEERS to keep abreast 
of the latest developments in 
television coil design and ap- 
plication. New and improved 
types including double coils 
with four leads, units with 
coils cemented to ceramic re- 

sistors and other choke, con- 
tact, band -tuning and channel 
coils such as shown above are 
being mass-produced by Lewis 
for leading TV manufacturers. 

Take advantage of the up- 
to-the-minute know-how, ex- 

perience and facilities of Lewis 
to help design and produce 
television coils to your speci- 
fications. You'll appreciate the 
efficiency, prompt delivery and 
economy in which Lewis will 
satisfy your demands. 

There is a Lewis Engineer 
near you who will welcome 
the opportunity to check your 
requirements and quote de- 
livery and price. Call or write 
us today without obligation. 

LEWIS SPRING & MANUFACTURING CO. 

2656 West North Avenue, Chicago 47, Illinois 

PRECISION 

RI SPNGS 
THE FINEST LIGHT SPRINGS AND WIREFORMS 

O EVERY TYPS AND MATERIAL 

226 September, 1950- ELECTRONICS 

www.americanradiohistory.com



NEW PRODUCTS (continued) 

accuracy is - 2 percent for resist- 
ance and ±-- 5 percent for reactance. 
Terminals are type 874 coaxial con- 
nectors. 

Timing Motor 
HAYDON MFG CO., INC., Torrington, 
Conn. The 4400 series timing motor 
is an extra -slow -speed motor avail- 
able in standard speeds of 6, 8, 12 
hours, 1 day and 1 week per revolu- 
tion. Nonstandard speeds are avail- 
able on quantity orders in the ranges 
of 5, 9, 10, 15, 16, 30, 32 and 36 hours, 
and 2, 4, 10 and 30 days per revolu- 
tion. Typical applications are in 
day -night thermostats, daily pro- 
gram timers and refrigerator de- 
frosting mechanisms. Overall depth 
of the unit is 1i in. 

Tiny Photoelectric Unit 
SYLVANIA ELECTRIC PRODUCTS INC., 
Bayside, N. Y., has developed a tiny 
photocell which uses the photosensi- 
tivity of germanium. The units are 
expected to find wide use in such 
applications as decoding punched 
tape, electronic computing and sort - 

of 

Thousands of America's 

ENGINEERS must be right! 

instruments and KITS 
give you 

Laboratory Precision 

Lowest 
Cost. 

Ifs smart engineering sense to cut your test 
equipment costs-without sacrificing quality. 
That's why more engineers than ever before are 
building their own precision instruments 
with EICO Kits. 

For top-notch laboratory -precision equipment, 
EICO gives you the newest efficient designs and 
circuitry and the finest quality brand -name 
electronic and mechanical components. Each EICO 
Kit is complete with pre -punched chassis, cabinet 
and etched panel. For rock -bottom cost, you 
do the simple assembly in one easy evening with 
the EICO simplified instructions. 

EICO Kits and Instruments are acclaimed and 
used by the top-flight universities, schools and 
original equipment manufacturers from coast 
to coast. See the complete EICO line of 
superlatively engineered, handsome VTVM's, 
scopes, tube testers, signal and sweep generators, 
etc.-at your favorite jobber TODAY. Ask him 
about the EICO Make -Good Guarantee-the 
strongest guarantee in the Industry! Write NOW 
for your free latest Catalog E. 

Prices 5% higher on west Coast 

5" Push -Pd Osilloscope 

Modal ¿25 It. Ki, $39.95 
Mode 425, fccb y aired, $69.95 

Vona .« -ube Voltmeter 

Mace 2'1-K, Kit,$23.9S 
Model 21 factory wird, $49.1e5 

! e I x, RF Signal Geccrctor 

M.sel 315-K, Kit, á39 95 
Nod I .15, factory viral 559.9 5 

ELECTRONIC INSTRUMENT CO., Inc 
276 NEWPORT STREET, BROOKLYN 12, N.Y. 

01950, Electronic Instrument Co., Inc., Brooklyn, N. Y. 

.._ 
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opens new fields for space -saving 
Printed Electronic Circuits 

This new development utilizing Low -Loss XXXII 
Phenolite, Laminated Plastic, clad with copper foil-tightly 
bonded to both surfaces-is punched to the desired shape. 

The copper surfaces are printed with the required coil 

design, then etched, leaving a compact copper coil 

permanently imbedded in the insulating material. 

BETTER TV Reception! A typical application of Copper Clad 

Phenolite Printed Electronic Circuits is used in this new, high - 

efficiency tuner manufactured by Variable Condenser Corp.. 

Brooklyn, N. Y. It is being used in leading Television receivers 

for stronger. clearer pictures-less interference and 

This new high -quality insulating material with low 
electrical loss is important because it is economical, space - 
saving and lowers labor costs. Write for samples and full 
information today. 

x+r : 

TIONAL VULCANIZED FIBRE CO. 
WILMINGTON 

Offices in 

Since 1873 

DELAWARE 

Principal Cities 

NEW PRODUCTS (continued) 

ing, and in the direct operation of 
relays such as for opening and clos- 
ing doors. Featuring compactness 
and high sensitivity, the new photo- 
electric device is essentially a ger- 
manium diode especially designed 
to permit use of the photoelectric 
properties of germanium and simi- 
lar semiconductors. Average sensi- 
tivity in the point -contact region is 
about 0.1 -ma change in current per 
lumen for light in the near infrared 
region. 

Half -Octave Filter 
GERSCH PRODUCTS, INC., 11846 Mis- 
sissippi Ave., Los Angeles 25, Calif. 
Model SA -3 ultrasonic one-half oc- 
tave filter has a range of 10 to 160 
kc in half -octave steps and attenua- 
tion rate is 80 db per half octave. 
Minimum rejection outside the pass 
band is 40 db. It utilizes a passive 
network, without vacuum tubes, is 
not subject to overload and has the 
lowest possible distortion with ex- 
cellent transient response. 

Miniature Seismograph 
SOUTHWESTERN INDUSTRIAL ELEC- 
TRONIC Co., 2831 Post Oak Road, 
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"Wow -Meter" 

Newly developed direct -reading instru- 
ment simplifies measurements of wow and 
flutter in speed of phonograph turntables, 
wire recorders, motion picture projectors 
and similar recording or reproducing me- 
chanisms. It is the only meter in exist- 
ence giving direct steady indication of 
meter pointer on scale. 

The Furst Model 115-R "Wow -Meter" is 
suitable for bot!t laboratory and produc- 
tion application and eliminates complex 
test set-ups. 
A switch on the front of the panel permits 
selection of low frequency cut-off and 
corresponding meter damping for use on 
slow speed turntables. 

Frequency Response: t/2 to 120 cycles or 10 to 120 cycles 
Inquiries Invited on our line of 

Regulated Power Supplies 

EURST ELECTRONICS 
10 S. Jefferson St., Chicago 6, III. 

569t414,,Precision Coil Bobbins 

-with Anchored Flanges 
that can't conic loose! 

Flames are securely locked in place on a plas- 
tic -coated core to assure coils wound 
to closer tolerances and fewer re- 
jects. Flange cannot slide to allow 
crowding of turns, and wire cannot 
slip off coil form. Insulation is im- 
proved. Bobbins made any shape- 
round, square, rectangular - any 
size, of finest dielectric Kraft, fish 
paper, cellulose 
acetate, or com- 
binations. Low die 
costs cut unit prices 
surprisingly 

Let us make 
up a free 
sample for 
you! Write to- 
day for full in- 
formation. 

PRECISION PAPER TUBE CO. 
2041 W. Charleston St. 

PLANT #2: 79 Chapel St., Hartford, Conn. 
Also mfrs. of dielectric paper tubes 

Chicago 47, III. 

If complicated USAF Specs or 
other Government Test Specifi- 
cations have got you stymied, 
Bowser can put you in trim. 
Bowser Chambers for testing 
equipment under simulated en- 
vironmental conditions meet all 
Govt. Test Specs, and some 
Bowser Units, like the Labora- 
tory Units, provide facilities for 
testing under several conditions 
such as High or Low Tempera- 
ture, High Altitude, Relative Hu- 

midity, etc. Bowser Units are 
custom built to meet individual 
testing, storage and processing 
requirements. 

Why don't you capitalize on Bowser's 
experience in building Testing equip- 
ment of all kinds? Write NOW. 

Send me free information on Bowser 
environmental simulating units. 

Name 

Company 

Street 

City 7one State 

Pos 

E 
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the NEW S8 Oscillograph 
Here, in a versatile instrument of advanced design, 
are all the things you need for complete oscillo - 
graphic recording. The Hathaway Type S-8 Oscillo - 
graph, which has long been the standard of 
oscillographic recording, has 'been improved to 
meet the rapidly expanding demands of modern 
research. Whether your measurement problems are 
simple or complex, the NEW Type S-8 Oscillograph 
has the inherent capabilities necessary to measure 
vibration, pressure, acceleration, and strain with 
new ease and accuracy. 

The newest features include: 
QUICK -CHANGE TRANSMISSION fully enclosed with gears 
running in oil to provide instantaneous selection of 16 record 
speeds over the range of 120:1 

CHART TRAVEL INDICATOR provides continuous indication 
of chart motion. Operator knows instantly by flashing lamp 
if anything should happen to interfere with chart motion 
FULL -RESILIENT MOUNTING FOR MOTOR AND TRANSMIS- 
SION isolates all possible vibration and makes possible the 
use of modern super -sensitive galvanometers 

NEW GALVANOMETER STAGE accommodates all Hathaway 
galvanometer for recording milliamperes, microamperes, 
or watts 
NEW RECORD -LENGTH CONTROL AND NUMBERING SYSTEM 

designed for long, trouble -free service under all kinds of 
ambient conditions 
All the other valuable features are retained, such as 
PRECISION TUNING -FORK -CONTROLLED TIMING SYSTEM 

produces either 1/10 -second or 1/100 -second time lines 
across sheet 

WIDE RANGE OF GALVANOMETER TYPES AND CHARACTER- 
ISTICS provide for almost any recording requirements. Nat- 
ural frequencies to 10,000 cps. Sensitivities to 50,000 mm 
per ma, single and polyphase watts 
DAYLIGHT LOADING AND UNLOADING RECORDS TO 200 FT. 

IN LENGTH, width to 10 inches 

SIMULTANEOUS VIEWING AND RECORDING 

AUTOMATIC BRILLIANCY CONTROL 

12 TO 92 ELEMENTS 

Whatever your needs may be, investigate the NEW Type S-8 

Oscillograph and its 170 types of galvanometers - the most 
versatile equipment in existence for general-purpose appli- 
cations. WRITE FOR BULLETIN 2B1 -A -G 

INSTRUMENT COMPANY. 
1315 SO. CLARKSON STREET DENVER 10, COLORADO 

NEW PRODUCTS (continued) 

Houston 19, Texas. Type PSU -11 
miniature seismograph unit con- 
tains twelve type GA -11 amplifiers 
plus a control unit. Amplifiers gain 
is 120 db. It features a 2 -section 
L -C filter for 1-f rejection and a 1 - 

section L -C filter for h -f rejection. 
Oscillograph specifications are : 25 

traces ; 6 -in, paper ; barrel -type elec- 
tromagnetically -damped galvanom- 
eters; viewing screen; built-in tim- 
ing system; built-in paper knife; re- 
movable take-up magazine and 
governor -controlled cranking motor. 

Test -Point Jack 
ALDEN PRODUCTS CO., 117 N. Main 
St., Brockton 64, Mass. Model 
110BCS miniature test -point jack 
was designed for bringing out cir- 
cuit leads for instantaneous check 
of any critical voltage in circuit 
while equipment is in operation. It 
measures -a in. in diameter X 1 in. 
overall length, provides 100 -percent 
insulation to a beryllium copper 
spring contact and will pass the 
fungus and salt -spray test. 

Electronic Inverter 
VARo MFG. Co., INC., Box 638, GAR - 
land, Texas. Model 421 electronic 
inverter transforms 28 volts d -c to 
400 cps ±0.1 percent, 115 ±1.0 

percent single phase and/or 115 y 
±3.0 percent three phase. Fea- 
tures are exceptional frequency and 
voltage stability over extreme 
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Cold heading 

was the 

only logical 

way to 

make this 

special part 

Cross- 
section 
drawing 
shows how 
lid screw 
fits into 
rubber pad 
and plastic 
mating part. 

This refrigerator lid screw might 
have been made by other methods. 
With cold heading, however, in the 
hands of Scovill engineers, toolmak- 
ers and operators, this special part is 
produced in one piece, to close toler- 
ances, with a better finish and greater 
strength, at lower cost. 

Cold heading may open new possi- 
bilities for you to save money, speed 
production and improve your prod- 
uct. It's worth a try. Send your 
sample or blueprint for further in- 
formation. 

"Guide to the Profitable 
Use of Cold Heading" 

-Bulletin No. 2 describes 
the advantages and 

limitations of this process 
for the designer. It's 
free for the asking. 

Recessed Head Screws Sems 
Tapping Screws Standard 
Machine Screws Special Cold 

Headed Parts 

tO1ILL 

PaaOuc, 
ar 

4( A 
SCOVILL J I 

FASTENERS AND 
SPECIAL PARTS 

Industrial Fastener Sales, Waterville Division 
Scovill Manufacturing Co., Waterville 14, Conn. 

Montclair, N. J. Detroit Wheaton, Ill. 
Los Angeles Cleveland San Francisco 

« 

* HIGH SPEED COUNTING- 
Any mechanical, electrical or 
optical events that can be con- 
verted to changing electrical 
voltages can be counted at rates 
up to 10,000 per second. 

* DIRECT READING-no inter- 
polation necessary; capacity of 
1,000,000,000 counts. 

* VERSATILE-easily adapted 
for precise revolution counting, 

a 

The Bmizelee 
MODEL 41 

0 
INDUSTRIAL 

COUNTER 

linear measurements, frequency 
measurement, RF interpolation, 
nuclear counting, as well as vir- 
tually all laboratory and indus- 
trial high speed counting appli- 
cations. 

Complete description and 
specifications are yours for 
the asking. 
Please request Bulletin PI -410. 

SIXTH & NEVIN AVENUE RICHMOND, CALIFORNIA 

valUe 
for industry 

Development and Production of 

SPECIAL PURPOSE VACUUM 

TUBES BY ECLIPSE -PIONEER 

TT -1 3000 me Temperature 
Limited Noise Diode Tube. 

Y -Type Position Convectron- 
Vertical Sensing Tube. 

Chronotron Thermal 
rime Delay Tube. 

We're not in the standard vacuum tube business. But 
we are definitely in the business of developing and 
manufacturing special purpose vacuum tubes - tubes 
that are not generally available. During the past three 
years, for example, our facilities have produced, such 
devices as the Chronotron thermal time delay tube, the 
Convectron* vertical sensing tube, the TT -1 3000 me 
temperature limited noise diode tube, counter tubes, 
glass enclosed spark gaps, and phono pickup tubes. 
Quantities of all these are now serving many phases of 
industry in a wide variety of applications. We invite 
your use of our facilities to develop and produce your 
requirements of special purpose vacuum tubes. Your 
inquiries concerning the scope of our facilities or details 
of any of our tubes will be given immediate attention. 

'REG. U.S. PAT. OFF. 

Eclipse -Pioneer Division of 
TETERBORO, NEW JERSEY 

"mum' 
AVln r10M CORPORA r'ON 

tapml Sales-Bendix International Division. 11 Filth Avenue. New York 11. N. Y. 

ELECTRONICS - September, 1950 231 

www.americanradiohistory.com



MadeI 389 
Thyac 

Beta Gamma Survey Meter 
For exacting use in the laboratory or field service-where the 

application places a premium on accuracy and light weight with 

durability, the new 389 Thyac beta gamma survey meter is the 

answer to reliable performance. 

Check the built-in features of this new instrument: 

V A long life, low power vibrator power supply regulated to eliminate 

instrument drift, reduce calibration time, and substantially reduce 

battery costs. 

V Waterproof construction-light weight (51 lbs.). 

V Probe assembly also permits use of the 1B106 mica window counter 

tube, 1B124 gamma counter tube, and the 1B126 cosmic ray tube. 

V Fingertip range control affords ease of operation during survey periods. 

V The use of quality parts lowers maintenance costs. 

Victoreen is also a leader in supplying the finest in radiation instrument 

components. Our sub -miniature electrometer tubes, hi-megohm resistors, 

and extensive line of counter tubes are used and acclaimed by labora- 

tories and manufacturers who are interested only in producing top quality 

radiation instrumentation. 

Write for specifications and data sheets. 

THE VICTOREEN INSTRUMENT CO. 
5806 HOUGH AVE., CLEVELAND 3, OHIO 

NEW PRODUCTS (continued) 

ranges of temperature and altitude, 
load and input ranges, and complete 
absence of moving parts. Output is 
100 va, power factor 0.4 to 0.8 lag. 

F -M Relay Receiver 
RADIO ENGINEERING LABORATORIES, 

36-40 37th St., L. I. C., N. Y., are in 
production on a new f -m relay re- 
ceiver model 722 for the 88 to 
108 -mc band. It is a rack -mounted 
single -frequency crystal -controlled 
double i -f superhet unit. Distor- 
tion is less than 0.5 percent from 
50 to 15,000 cycles; sensitivity 
noise factor, better than 6 db; and 
sputter point, less than 2µv. 

Decade Inductors 
GENERAL RADIO CO., 275 Massachu- 
setts Ave., Cambridge 39, Mass. 
Available in single -decade units for 
building into other equipment and 
in three- and four -decade cabinet 
assemblies for laboratory use, the 
decade inductor illustrated provides 
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ARS 

COILS and COIL FORMS 
COILS. AR -2 and AR -5 h.f. coils are high -Q 
permeability -tuned RF coils on low -loss molded 
bokelite forms. AR -2 coil tunes from 75 mc. 
to 220 mc. with capacities from 100 to 10 
mmfd. AR -5 coil tunes from 37 mc. to 110 
mc. with capacities from 100 to 10 mmfd. 
Other windings may be substituted to modify 
range. 

COIL FORMS. Molded of mica -filled Bake- 
lite permitting grooving and drilling. XR-50 
(fir" long, W' dia. form; 11/2" long, W' dia. 
iron slug) may be wound as desired to pro- 
vide a permeability -tuned h.f. coil. XR-4 
(11/2" long, 1" dia.) is standard four -prong 
form. XR-6 (21/4" long, 111/z" die.) is six - 
prong form fo use with special National 
XC-6C socket. Other types include XR-1 
with four prongs, XR-2 and XR-3 without 
prongs. 

Address export inquiries to 

Exp. Div., Dept. E-950 

Es - 1514 

NATIONAL COMPANY, Inc. 
A L D E N, MASSACHUSETTS 

STANCOR 
TRANSFORMERS 

Specified as 
original components 
by the biggest radio 
and TV set makers 
in the industry. 
They have to 
be good! 

WRITE. 
inquiries promptly answered 

STANDARD TRANSFORMER CORPORATION 
3578 ELSTON AVENUE, CHICAGO 18, ILLINOIS 

R GDULATED POWER SUPPLY 
0-500 VOLTS D.C. AT 

300 MA. WITH POSITIVE 

OR NEGATIVE GROUND 
ir 

The Model 204A Regulated Power Sup- 
ply will provide from 0-500 volts of 
well regulated and well filtered D.C. 
The output voltage is continuously vari- 
able without switching and either posi- 
tive or negative side may be grounded. 

SPECIFICATIONS: 
OUTPUT VOLTAGE 
High Voltage: 0-500 Volts D.C. contin- 
uously variable (Without switching). 
Current: 300 Ma. 
Low A.C. Voltage: 6.3 Volts A.C. at 6 amps. 
center -tapped. unregulated. 

REGULATION 
Within 1% for voltage between 30-500 
volts, from no load to full load. 
Within 1% for line voltage variations from 
105 to 125 volts at full load current for any 
voltage between 30-500 volts and within 
2% at 10 volts. 

HUM VOLTAGE 
Within 10 Millivolts at any voltage or load 
within ratings. 

LINE INPUT 
105-125 Volts A.C. 50-60 cycles. 

OUTPUT TERMINATIONS 
High and low voltage outputs available from 
front and rear of unit. Positive or negative 
terminal of high voltage output may be 
grounded as desired. 

Detailed specifications will be 
forwarded upon request 

without obligation. 

ELECTRONIC MEASUREMENTS COMPANY 
RED BANK NEW JERSEY 
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ós' 

INSTRUMENTS 
THAT BELONG 
IN ei 
LABORATORY 

Type 310-A Z -Angle Meter - 
30 to 20,000 c.p.s. 

Measures impedance directly in polar co- 
ordinates as an impedance magnitude in ohms 
and phase angle in degrees Z/± e. Measures, 
with equal ease, pure resistance, inductance, 
capacitance or complex impedances comprised 
of most any RLC combinations. Range: Im- 
pedance (Z), 0.5 to 100,000- ohms; Phase Angle 
(e), +90° (XL) through 0° (R) to -90° (Xc). 
Accuracy: Within ± 1% for impedance and 
± 2° for phase angle. Price: $425.00. 

OJQ 
Type 311-A R -F Z -Angle Meter 
for radio frequencies - 100 kc to 2 mc. 

Simplifies laboratory and field impedance and phase angle 
measurements. Ideal for checking impedance of coils, trans- 
formers, coupling networks, lines, filters, antennas, etc. Direct - 
reading Impedance Range: 10 to 5,000 ohms up to 200 kc, and 
10 to 1,000 ohms at 1 mc. Phase Angle: +90° (XL) through 
0° (R) to -90° (Xc). Accuracy: Impedance to within ± 3%, 
and phase angle ± 4°. Price: $350.00. 

Type 410-A R -F Oscillator - 
ULW' 

__IV 
100 kc to 10 mc. (Special models J 46.5 kc to 4.65 mc available. 

Power oscillator for use as bridge driver 
and general laboratory measurements. Fea- 
tures: High stability, high output (approxi- 
mate 30 volts), 50-60 Ç output impedance, 
expanded frequency scale, direct reading out- 
put voltmeter, compact design. Price: $350.00. 

ó Type 320-A Phase Meter - 
frequency range 20 cycles to 100 kc. 

The first commercially available all -electronic in- 
strument that directly measures the phase angle 
between two voltages in a simple operation. Ideally 
suited to applications in such fields as audio facili- 
ties, ultrasonics, servomechanisms, geophysics, vi- 
brations, acoustics and many others. 

Phase angle readings made directly without bal- 
ancing . stable at frequencies as low as 2 to 3 

cycles. Voltage range: 1 to 170 peak volts. Termi- 
nals for recorder ... choice of relay -rack or cabinet 
mounting. Price $475.00. Cabinet $20.00. 

ig 

ó 
Type 110 Slide -Wire Resistance Box 

Convenient combination consisting of precision decade re- 
sistor and continuously adjustable slide -wire which provides 
smooth, continuous variation of resistance between decade 
steps (permits adjustment of resistance to one part in 10,000). 
For most applications, eliminates need for more elaborate 
multi -dial decade boxes. Ideal for student and general labora- 
tory use. Decade resistance cards adjusted to within ± 0.1% 
of nominal values, and slide -wire resistors direct -reading to 
within 1% of their maximum values. Cast aluminum cabinet. 
All resistance elements completely enclosed. Suitable for use 
at audio and ultrasonic frequencies. Type 110-A, range 0-11,000. 
ohms: $42.50. Type I10 -B, range 0.110,000 ohms: $45.00. 

See us at Booth 101 at the Show 

Technical Catalog - yours for the asking. Contains 
detailed information on all TIC Instruments, Potentiom- 
eters and other equipment. Get your copy without obli- 
gation - write today. 

TECHNOLOGY INSTRUMENT CORP. 
1058 Main Street, Waltham 54, Massachusetts 

Engineering Rep resentatires 
PRospect 1-6171 Manhasset, N. Y. --Manhasset 7-3424 Chicago, III.-UPtown 

-1141 Itomou, N. J.-Boonton 8-3097 Rochester, N. Y.-Genesee 3547-M Cambridge, Mass.- 
ELiot 4-1751 Canaan, Conn.-Canaan 649 Hollywood, Cal.-H011ywood 9-6305 Dayton, Ohio- 
Michigan 8721 

NEW PRODUCTS (continued) 

precise decade steps of inductance 
from one mh to one henry per step. 
Temperature coefficient of induct- 
ance is -24 parts per million per 
deg C over the normal range of 
room temperatures, and maximum 
storage factor, Q, is between 200 
and 330. Accuracies range from 2 

percent for the 1-mh steps to 0.25 
percent for the 1 -henry steps. 

Driver Unit 
RACON ELECTRIC CO., INC., 52 E. 
19th St., New York 3, N. Y. Model 
PM -708th all-purpose driver unit for 
speech and music features a built-in 
25 -watt vacuum -impregnated line 
matching transformer. Available 
impedances are 15, 500, 1,000, 1,500 
and 2,000 ohms. The voice coil is 
wound with aluminum wire for 
greatest efficiency and coil termi- 
nals are welded instead of soldered. 
Overload capacity is 75 to 100 per- 
cent; list price, $37.50. 

New Germanium Diodes 
GENERAL ELECTRIC CO., Syracuse, 
N. Y., has added five new types to 
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 ECONOMICAL 

MODERN DESIGN 

pRODUCTION 
ENHANCING 

EISLER'S Electronic Equip- 
ment is especially De- 
signed and Built to your 
exact requirements. 

From 5" to huge 24" Television Tube 

No. 107 -VID EISLER specializes in GLASS 
WORKING MACHINERY for 
the manufacture of: Cath- 
ode Ray; Radio Tubes 
(Standard, Miniature, Sub 
Miniature); Fluorescent 

No. 57-vID om: 
- Lamps; Glass Ampoules; 

Vials; Incandescent Lamps. 
Consultation without any obligation 

on your part is cordially invited. 

EISLER ENGINEERING CO., INC. 

751 SOUTH 13th ST. NEWARK 3. NEW JERSEY 

EISLER TRANSFORMERS 
STANDARD SPECIAL 

Air, Oil or Water 
Cooled 

Si>:es From V. to 500 EVA 

INSULATION 
FORM VAR FORMEX ENAMEL 

1. DIP WIRE in 
X -VAR for 3 
seconds. 

2. WITHDRAW 
and watch coat- 
ing disintegrate. 

3. WIPE CLEAN. 
Operation com- pleted in 
seconds. 

X -VAR is non -corrosive. non -creeping - leaves wire ready for 
soldering. Now in use by leading manufacturers of electrical 
products. Write for FREE SAMPLE for testing. 

FIDELITY CHEMICAL PRODUCTS CORP. 
472 Frelinghuysen Avenue, Newark 5, New Jersey 

PEAN 
Attel uatîon 
Efficiency 

Bu¡I t 

SCREEN ROOMS 

Cover the entire Radio 
Frequency Spectrum 

Tests and evaluations of present-day 
electronic equipment call for reducing 
the area background level of radio in- 
terference to a far greater extent than 
is possible with any ordinary screen 
room or shielded enclosure. Specialists 
in this exacting field since the early 
days of World War II, ACE offers both 
the know how and the production fa- 
cilities. Attenuations of 140db.-and 
higher-at frequencies as low as 0.15 
and as high as 10,000 mc. are readily 
obtainable in our custom-built Rooms. 
Put your screening problem up to ACE. 
Write, wire or 'phone for details. 

STANDARD 
"CELL TYPE" 

SCREEN ROOMS 
pradnc- 

laboratorY or 
solved 

Nine out of ten laboratory 

last 
shielding economically by ooACE Mini- r 

mum 

pre- 

built "cell -type's screen h as 100 ni 

mu attenuations 
as high 1000 db. 

obtained from 0.15 gully 
Ere or move. data 
Easy to.Low erect, enlarge Write for 
proved. 

in price. 

bulletin. 

ACE ENGINEERING 
& MACHINE CO., Inc. 

3644 N. Lawrence Street 
PHILADELPHIA 40, PA. REgent 9-1019 
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NEW PRODUCTS (continued) 

Sr, 
Gues- 

/I41 
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H-21 DUAL CHANNEL SCOPE 

Wide hand, high gain DC amplifiers 

Frequency response: DC to 200KC 

Triggered and continuous sweeps 

Differential or single -ended input 

SCILLOGRAPHY 
Ever tried to compare two phenomena 

occurring simultaneously by using two single 
channel scopes? Chances are that you found 
they couldn't do the job-or you couldn't 
keep up with them. Fixing your eyes on two 
screens at the same time is no mean trick. 

Consequently, you may have tried using 
a single channel scope with an electronic 
switch. And if you did, you soon found that 
when ìt comes to observing high speed 
phenomena, too many signals were being 
missed-signals, which in a medical 
application, mean the difference between a 
person being normal or not. An optical 
system, of course, would be too 
cumbersome as well as expensive 
beyond justification. 

If this problem is yours, the only 
economically sound answer is the Dual 
Channel Oscilloscope-Model H-21. 
Containing two separate and complete 
electron guns in a single 5" tube, this 
scope beats many single channel scopes 
in weight, size, and cost. Its sensitivity is 
better than 0.085 Vdcin. (30 MV rms:'in.), 
with individual controls for each channel. 
Adaptable to photographic recording, it 
offers engineers and scientists everywhere 
a valuable tool for research. Find out how 
the Model H-21 can help you by writing 
for our free bulletin today. 

oDefromge A:09 eoPpoPono 
PHILADELPHIA 18, PENNSYLVANIA 

its line of welded germanium di- 
odes. Types SX-4A and Z-2 tran- 
sistors use a metal case with two 
silver-plated phosphor bronze con- 
necting pins. Each type SX-4A is 
checked for power gain of between 
13 and 20 db with 0.1 volt input at 
5 kc. The Z-2 units are checked for 
characteristics suitable for trigger 
circuits. Types 1N69 and 1N70 
germanium diodes are built to JAN 
specifications. Type G-9 Quad is a 
combination of specially selected 
germanium diodes with matched 
characteristics. The diodes are her- 
metically sealed in a metal radio 
tube shell with standard octal base. 

Miniature Insulated 
Terminals 
CAMBRIDGE THERMIONIC CORP., 437 
Concord Ave., Cambridge 38, Mass. 
The miniature insulated terminals 
illustrated are available in three 
lengths of dielectric and with volt- 
age breakdown ratings up to 5,800 
volts. The X1980XA is the smallest 
terminal, having an overall height 
of only i in. including terminal. 
Insulators are grade L-5 ceramic, 
silicone impregnated for maximum 
resistance to moisture and fungi. 

Dry Disc Rectifiers 
ELECTRONIC RECTIFIERS, INC., 2104 
Spann Ave., Indianapolis, Ind., has 
introduced three new sizes in mag - 
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wat ed 
FREQUENCY MEASURING 

EQUIPMENT Type THE 2 

(Basic range I kcis-30 Mc/s) 

Years ago, the frequency measuring equipments made by 
Marconi's were for their own use, because nowhere else 
were sufficiently accurate instruments obtainable ... and 
even to -day nothing compares with this latest stroboscopic 
equipment. Boasting a long and distinguished pedigree, it 
is precision built to a unique specification and can be rapidly 
installed anywhere in the world. Its rated stability of I part 
in 107 can be maintained indefinitely and direct readings of 
frequency obtained to a fraction of a cycle. 

Full particulars are available from any of the addresses below. 

MARCONI INSTRUMENTS LTD. 
U.S.A. Sales and Service: 23-25 Beaver Street, NEW YORK, 4 

CANADA: CANADIAN MARCONI LTD., Marconi Building, St. Sacrament Street, MONTREAL 
ENGLAND (Head Office and Works) : ST. ALBANS, HERTFORDSHIRE 

HELIUM NEON 

ARGON KRYPTON XENON 

Now available in commercial -size cyl- 
inders in addition to glass bulbs. Write 
for information on sizes, prices, rigid 
purity tolerances, special rare gas 
mixtures .. : 

TIE LINDE AIR PRODUCTS COMPANY 
Unit of Union Carbide and Carbon Corporation 

3013st 42nd Street l4 New, York 17, N. Y. 

In Canada: Dominion Oxygen Company, limited, Toronto 

The term "Linde" is a registered trade.mock 
of The Linde Air Products Company. 

SELENIUM RECTIFIERS 

MINIATURE TYPE 

Ask for 

65 to 1,000 ma. 

To 160 v. R.M.S. 

In half 
wave or 
doubler 
circuits. 

FOR ELECTRONIC 
APPLICATIONS. 

Bulletins IS -1249, RN -949 

HIGH VOLTAGE TYPE 

RATINGS 
TO 100 KV. 

1 to 75 ma. 

In Phenolic, Glass or Hermetically Sealed 
Assemblies. 

POWER TYPE 

RATINGS 
TO 250 KW. 

cFFICIENCY TO 87% 
Ask for Bulletins C-349, C-848. 
YOUR INQUIRY IS INVITED. 

INTERNATIONAL RECTIFIER CORP. 
6809 S. Victoria Ave. 

LOS ANGELES 43, CALIFORNIA 

AIR COOLING 
BY 

ROTRON 
FOR 

RADAR 
RADIO BEACONS 
COMMUNICATIONS 
NUCLEONIC DEVICES 

Units available with 28 -volt D C, 115 -volt 
COMMUTATOR and 115/230 -volt IN- 
DUCTION Type MOTORS 

at 
Frequencies of 50-60, 400 & 380-950 

with 
Tefion, Class "A", "B", & "H" Insulation 

and 
Silicone -Greased Ball Bearings 

Al to Army -Navy Specifications 

2.5" Impeller, 120 cfm Max, 3" water 
New Axial -Expansion Bakelite Housing 

3" Impeller, 120 cfm Max, 3" water 
Altitude Blower, Inlet & Outlet Duct Adapter 

3" to 4.5" Impeller, 2.25" Motor, 120 cfm Max 
Spider, Bellmouth, Motor Mountings 

2" Impeller, 20 cfm Max, 0.25" water 

ROTRON catalog covers complete 
Line of Units Rated From 6 to 2000 cfm 

ROTRON Manufacturing Company 
Engineering Sales Office 

Woodstock New York 
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TF[J 
17 TUBES INCLUDING 
5" CRT. 

10 MILLIVOLT 
SENSITIVITY 

12 MEGACYCLE 

BANDWIDTH 

DEFLECTION PLATES 

AVAILABLE ON 
TERMINAL BOARD 

CONTINUOUSLY 
VARIABLE 

CALIBRATOR 

SWEEP MAGNI- 
FICATION 5 TIMES 

SCREEN SIZE 

GOOD TRANSIENT 
RESPONSE 

TRIED AND PROVEN 

CIRCUITS 

CRT CALIBRATION 
GRI D 

53495° LIST 
Complete ith low 

capacity 

WRITE 

FOR 

SPECIFICATION 

DATA SHEET' 

TEC'S ELECTRONIC 
BLACKBOARD 

Here's the exact duplicate of the TEC Projection 
Oscilloscope developed for the U. S. Navy for mass elec- 
tronics training. Makes waveforms brilliantly clear to 
groups as large as 750 persons! No more students hunch- 
ing round a tiny image! No more mistaking what you 
mean! 
External Screen: 8' x 10' or larger. Integral Screen: 18" 
x 25" for smaller groups. 5RPA tube, brightness 130 f.c., 
20 KV acceleration. B & L f/1.9 coated lens. 
Y-AXIS: a -c gain 1 mv rns/in.; d -c gain 2.5 v/in. 
Response ± 10% 2 cps, ± 10% 750 kc, -3 db 825 kc. 
Input 2 megohms, 30 µµf. Attenoator 1, 10, 100X. 
X-AXIS: a -c gain 60 mv rms/in. Also Z-axis input. 
SWEEP CIRCUITS: Recurrent: 1 cps to 50 kc, auto. retrace 
blanking. Driven: 20 µs to 106 µs auto. brightening. 
INTERNAL SIGNAL CALIBRATOR INPUT: 105-130 v, 
50,60 cps, 600 watts. SIZE: 33" L x 26" W x 66" H- 
350 lbs. 

Med. Gain Wide -Band Units avouuable on special order. 

Write TODAY for full data and prices 

rPREsENTS A 

N E W 
J2MC OSCILLOSCOPE 

MODE _ 

T -601-A 

Now! A top quality engineer's >,scillo-' 
scope combining ALL -Ice features of a 
laboratory instrumen- in one c pnven- 
ient size, Tight -weight low cost unit. 
Compare feature fo- feature with 
models many times t}e price! 

TEC 
TELEVISION EQUIPMENT CORP. 
238 WILLIAM ST., NEW YORK 7, N.Y. 
IN CANADA: THE AHEARN & SOPER CO, LTD OTTAWA 

SEE YOU AT THE NEDA SHOW-BOOTH NUMBER 128 

NEW PRODUCTS (continued) 

nesium-copper sulphide dry disc 
rectifiers. New models include the 
H-12, a rectifier of four to two 
amperes capacity, the FT -12 with 
six to four amperes capacity, and 
the FS -12 with ten to six amperes 
capacity. Designed for use in 
small battery chargers and trickle 
chargers, in addition to other low - 
voltage d -c power supply applica- 
tions, the rectifiers have instant op- 
eration from temperatures as low 
as -40 to +284 F. 

Miniature Switch 
TYNISWITCH ELECTRONIC SALES CO., 

8 West St., Meriden, Conn. The 
snap -action miniature switch illus- 
trated has pure silver contacts. It 
features a new spring structure, 
operation at high speed, bounceless 
closure and maximum load rating 
for a given operating pressure. It 
is currently obtainable in either 
normally open or normally closed, 
single -pole, single -throw action. 

D -C Power Supply 
ELECTRO PRODUCTS LABORATORIES, 

INC., 4501 N. Ravenswood Ave., 
Chicago 40, Ill. The BJ Junior 
unit illustrated supplies 1 to 12.5 
amperes, 6 volts, continuous duty, 
with an intermittent rating up to 
25 amperes. It supplies 3 to 9 volts 
at other ratings, operating from 
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In Only 1 SECOND! 

COMPLETE 
AUDIO WAVEFORM ANALYSIS 

with the 

AP -1 PANORAMIC 

SONIC ANALYZER 

Osclllograph of wave- 
form to be analyzed 

» ,w,.c: ñ, = 

Panoramic Sonic 
Analysis of the same 
wave 

Provides the very utmost in speed, 
simplicity and directness of complex 
waveform analysis. In only one second 
the AP -1 automatically separates and 
measures the frequency and amplitude 
of wave components between 40 and 
20,000 cps. Optimum frequency resolu- 
tion is maintained throughout the entire 
frequency range. Measures amplitude 
of components down to 0.1%. 

Direct Reading 
Logarithmic Frequency Scale 
Linear and Two Decade Log 
Voltage Scales 
Input voltage range 10,000,000:1 

AP -1 is THE answer for practical 
investigations of waveforms which vary 
in a random manner or while operating 
or design constants are changed. If your 
problem is measurement of harmonics, 
high frequency vibration, noise, inter - 
modulation, acoustics or other sonic 
phenomena, investigate the overall ad- 
vantages offered by AP -1. 

Write NOW for complete speci- 
fications, price and delivery. 

BOOTH 428 
National Instrument Conference and 

and Exhibit, Buffalo, N. Y. 
September 18-22, 1950 

PANORAMIC_:: - ; RRDIO PROOt;CISbt 
.c sou,r uco..0 .n -ou.r 111reoGN, 

H ii Quality 
Coil Products 
Coils to JAN Specifications 

TV and Miniature Coil Assemblies 
RF Chokes - Video Chokes 

IF and RF Transformers and Oscillators 
Universal wound coils-single, multiple 

pie and progressive construction 
SOLENOIDS - TOROIDS - UNIVERSALS 

The engineering department of Desco is 
equipped fo give you the finest 

Design, Development and Production. 

We have the facilities to give you the exact 
coil to fit your every requirement. And, best 
of all...RIGID QUALITY CONTROL assures you 
of ECOMOMY - through reduced rejects. 

WRITE- PHONE -WIRE. Your coil needs and 
problems will receive prompt, expert atten- 
tion from our trained engineers. 

DIETZ DESIGN & MANUFACTURING 
Inductance Specialists 

Grandview, Missouri 

COMPANY 

Dwight 7216 

Accurately Measures Dynamic or Static Displacement, 

Vibration or Movement of Amy Metal Body 
Only the Electro Dynamic Micrometer measures static or dynamic displacement 
due to eccentricity, axial vibration, radial whip, bearing clearance, radial 
expansion with acceleration and reciprocating movement. Measurements are 
independent of acceleration or speed of rotation and are made without any 
mechanical contact between sensing unit and moving object. Not only 
measures static distance, but amplitude of dynamic movement down to .0001 
inch. Sensitivity equal to 1% of total displacement. 

UNIQUE FEATURES 
Direct reading from conventional mechanical 
micrometer (no calibration of electronic com- 
ponents necessary)- Independent of accelera- 
tion or speed of rotation. Easy to operate, 

Makers of Precision 

(only 5 minutes instruction necessary). Meas- 
ures movement of any metal body over range up 
to .075 inch with standard unit. Greater dis- 
tances can be measured with special adapters. 

Send for New Literature Today! 

Electronic Instruments 

ELECTRO PRODUCTS LABORATORIES, Inc., 4513-IDM RAVENSWOOD AVE.,, CHICAGO 40, ILL. 
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RCA Transducer Tube 

for Measurement of 

Vibrations up to 

12,000 cycles* 

When the call is for tubes ... 
call your RCA Tube Distributor 

CALL to your local RCA Tube Distributor is a 

and sure way of getting prompt answers to your 

electron tube problems ... or immediate delivery of the tube 

types you need. RCA Tube Distributors maintain stocks of 

RCA tubes to meet virtually every industrial and laboratory 

requirement. 

*The RCA ultra -sensitive 5734 

nerfi 
Tri- 

ode opensewelds for heobser- 

vation and measurement of mechan- 

ical vibration. Ask your RCA Tube 

Distributor for free data sheet. 

11.1 

RADIO CORPORATION of AMERICA 

ELECTRON TUBES HARRISON, N. J. 

WWI 

NEW PRODUCTS (continued) 

115 volts, 50 or 60 -cycle power 
source. The unit features new 
heavy-duty selenium rectifiers, an 
8 -position tap switch, a 0 to 10-v 
voltmeter with 5 -percent accuracy 
and a 2,000 -uf filter capacitor. 

Latch -Type Relay 
LEACH RELAY Co., 5915 Avalon 
Blvd., Los Angeles 3, Calif. Type 
9061 relay is used where current is 
to be applied to the coil momen- 
tarily, the mechanical latch holding 
the armature closed until the latch- 
ing coil is energized. Upon energiz- 
ing the latching coil the mechanical 
latch is released, allowing the arma- 
ture to open. Contacts are to in. 
diameter, rated 8 amperes 115 volts 
a -c, or 10 amperes 24 volts d -c, 
noninductive. Arrangement of con- 
tacts is dpdt. 

Heavy -Duty Chopper 
AIRPAX PRODUCTS CO., 1024 Green - 
mount Ave., Baltimore 2, Md. The 
A586 60 -cycle chopper is a rugged 
unit designed for amplification of 
low-level d -c signals. It is supplied 
hermetically sealed to plug into an 
octal header. Contacts are spdt. 
Maximum coil voltage is 26 v at 60 
cycles, standard. 6.3 v.- Contacts lag 
á driving sine wave by 45 deg. Life 
is in excess of 1,000 hours. 

Portable Instruments 
WESTINGHOUSE ELECTRIC CORP., 

P.O. Box 2099, Pittsburgh 30, Pa. 
Type P-12 portable instruments, in 
the 2 -percent accuracy class, use 
both moving -iron and permanent - 
magnet moving -coil mechanisms in 
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CoSSOR 
t04 QUALITY 

TWIN BEAMS 
THE RIGHT ANSWER ... . 

for simple, accurate and con- 
venient measurements. Simul- 
taneous error -free comparison 
of voltages, currents, phases, 
frequencies, waveshapes. 

THE COSSOR MODEL 1035 
Twin Beam Oscilloscope 
$650 f.o.b. New York 
$465 f.o.b. Halifax 

DIRECT READING calibrated time 
and voltage measurement controls. 
Continuously variable driven and re- 
current sweeps from 150 millisec. to 5 
microsec., blanked flyback. 

Independent Y axis AC amplifiers for 
each beam + or - sync. 

Flat face 4" twin beam CRT, green, 
blue or long afterglow screens all 
available from stock. 

Write for complete specifica- 
tions and data on Model 1049 
DC amplifier scope, Model 1428 
Camera and film drives. 

AGENTS THROUGHOUT U. S. & CANADA 

COSSOR (CANADA) LIMITED 

Windsor St., Halifax, Nova Scotia 

BEAM INSTRUMENTS CORP. 

Room 907, 511 Fifth Ave., 

New York 17, N. Y. 

ANNOUNCING NEW, MODEL. 1401 

Plays 10/2 Reels! 

Complete, for $ 345 
console installation with 

single or dual track heads: 

00 

ONCERTONE 
The professional quality tape recorder you have been waiting for! 

NAB standards; triodes throughout; 40-15000 cycles at 15", 40-8000 
cycles at 71/2". Three motors; flutter less than 0.1 %; signal-to-noise 
better than 50 db. Three heads for simultaneous erase, record, play- 
back. Quick change from single to dual track. Write for booklet. 

FISHER RADIO CORPORATION Distributors 37 E. 47th St., N. Y. 

CORRECTION 
RE: SEALS, HERMETIC 

Your attention is called to the correct page 

number of the full page advertisement of: 

HERMETIC SEAL PRODUCTS CO. 

29-37 South 6th Street, Newark 7, N. J. 

in the 1950 Mid -June Electronics Buyers' 

Guide 

The above mentioned advertisement 

appears on page 87 

Please make this correction on page D-100 of the 

Directory section of your Buyers' Guide issue. 
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TWO NEW WAVEGUIDE-OUTPUT REFLEX KLYSTRONS 
Varian engineered to tune over the frequency range from 
8,100 to 17,500 megacycles. These tubes are designed for 
transmitter service, for use as local oscillators and bench 
oscillators as a power source for measurements. The tubes 
are small, light and sturdily built. Flanges with mica win- 
dows bolt directly to the waveguide with a lapped surface 
to avoid reflections and leakage. Special grid techniques in- 
crease efficiency, reduce microphonics. A single screw tuner 
covers the entire broad tuning range. 

K-13 8.100, 12,400 X 12 12,400.1 500 

Gee. 
Radie 

Navigation 

Ce.nw,a, 
Carrier 
fnd 

TN. 
id. Goat. 

F,.ed 

Mobi4 

Electrical Characteristics 
X-13 X-12 

Beam Voltage 500 volts, max 600 volts, max 
Beam Current 60 ma, max 60 ma, max 
Heater Voltage 6.3 volts 6.3 volts 
Heater Current 1.1 amp 1.1 amp 
Reflector Voltage 0 to -1000 volts 0 to -1000 volts 
Tuning Range 8,100-12,400 me min 12,400-17,500 me min 
Power Output 100 milliwatts, min with 10 to 100 milliwatts 

transformer 

Mechanical Specifications 
Cathode 
Clearance dimensions 
Weight 
Output Flange 

Cooling 

Mounting position 

Oxide coated, unipotential 
412x21x2/ in. 
6 ounces 
Mates with standard flange 

for 1 x 1/2 x 0.050 in. wave- 
guideForr 

air cooling required 
for beam power inputs ex- 
ceeding 10 watts 

Any 

Typical Operation 
Frequency 
Beam Voltage 
Beam Current 
Reflector Voltage 
Power Output 
Load VSWR 
Modulation 

Bandwidth 30 mc 
Temperature 

coefficient Under 0.25 mc per degree C Under 0.25 me per degree C 

Not illustrated, X-21 klystron. Two- to five -watt two -cavity oscillator 
for operation between 9300 and 11000 mc. Weight approximately 41/2 

ounces. Specifications upon request. 

Oxide coated, unipotential 
41/2x21x21/2 in. 
5 ounces 
Mates with standard flange 

for 0.702 x 0.391 x 0.040 
in. waveguide 

Forced air cooling required 
for beam power inputs 
exceeding 10 watts 

Any 

associates 

10,000 me 
400 volts 
48 ma 
575 volts 
230 milliwatts 
Less than 1.1 

16,000 me 
600 volts 
50 ma 
280 volts 
25 milliwatts 
Less than 1.1 

50 mc 

99 washington st. 

san carlos, calif. 

NEW PRODUCTS (continued) 

a compact molded case. The line in- 
cludes single and multiple range 
models. Ammeters are available in 
full-scale ranges from 20 lJ.a to 50 
amperes d -c, and from 5 ma to 50 
amperes a -c. For d -c voltages, the 
full-scale ranges run from 10 my to 
800 v, with a -c ranges from 1.5 to 
300 v. Rectifier milliammeters are 
available in full-scale ranges from 
0.5 to 10 ma, and rectifier volt- 
meters from 2 v to 800 v. 

Diffusion Pump 
DISTILLATION PRODUCTS INDUS- 
TRIES, Rochester 3, N. Y., has de- 
signed the MCF-60 high -vacuum 
fractionating diffusion pump for 
electron tube exhaust machines and 
high -vacuum research. It provides 
a speed of 60 liters per second in 
the 10-6 to 10'6 mm Hg range and 
the ultimate vacuum is 5 X 10' mm. 

Literature 

Time Delay. Cook Electric Co., 
2700 North Southport Ave., Chi- 
cago 14, Ill. Issue No. 14 of the 
Newsletter covers the new 2 -cubic 
inch time delay incorporating a 
take-over relay. The unit described 
can be set to operate in a range 
from 3 to 15 seconds ±10 percent 
and is factory adjusted. Its cur- 
rent carrying capacity is 5 amperes 
d -c inductive. 

Television Booster. Electro -Voice, 
Inc., Buchanan, Mich., has pub- 
lished a bulletin describing the 
new high -gain, self -tuning Tun-O- 
Matic television booster. It ex- 
plains the many unique features 
of the all -channel broad -band 
booster, giving complete data and 
specifications. 

D -C Power Supplies. The Superior 
Electric Co., Hannon Ave., Bristol, 
Conn., has available a four -page 
folder on its new Varicell d -c power 
supplies, an instrument that pro - 
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The 

aNBRaKa Fiat Head Socket Cap Screw 

See us at Booth 2434, Con- 
vention of National Metal 
Congress and Exposition, 
Chicago, Oct. 23 to 27. 

Maximum head contact, flush surface finish and non -slip internal 
wrenching make these screws ideal for assembly of thin -section 
materials. Available in National Coarse and National Fine Threads. 
Sizes from #4 to 3/4". 

Knurled Head Socket 
Cap Screws 

Flat Head Socket 
Cap Screws 

Self -Locking Socket 
Set Screws 

-SP 

SOCKET uNBRAM SCREWS 

Knurled Head 
Stripper Bolts 

Precision Ground 
Dowel Pins 

Fully Formed 
Pressure Plugs 

S STANDARD PRESSED STEEL CO. 
JENKINTOWN 10 PENNSYLVANIA 

ULTRA -SENSITIVE D. C. AMPLIFIER' 
0-10 cycles response 

Model 53 

The Model 53 Breaker -type D.C. 
Amplifier was developed for the 
measurement of d.c. and low fre- 
quency a.c. voltage in the micro- 
volt and fractional microvolt 
region. It is compact, portable, 
and makes an excellent replace- 
ment for the suspension gal- 
vanometer. The output of the 
amplifier is sufficient to operate 
standard meters and recording 
devices directly. 

It has been employed for the 
amplification of infrared detect- 
ors, thermocouples, voltaic pho- 
tocells, and the like, both in 
research and industrial applica- 
tions. 

CHARACTERISTICS: 
1. Noise level that approaches the theoretical limit imposed by Johnson noise. 
2. Extremely low zero drift (less than .005 uV after warmup.) 
3. Freedom from the effects of vibration such as found in moving vehicles. 
4. Response characteristics permitting overall amplification flat from 0 to 10 

cycles per seconds. 

THE PERKIN-ELMER CORPORATION 
GLENBROOK, CONN. 

Leading manufacturers of Infrared Spectrometers, Continuous Infrared Analyzer, 
Universal Monochromator, Flame Photometer, Tiselius Electrophoresis Apparatus, 
D. C. Amplifiers, and other electro -optical instruments for analysis and research. 

904 AC CIIRRE711 

ANYWHERE 
. . 

MAGIC 
/wit 

ue 

STANDARD AND 
HEAVY DUTY 

INVERTERS 

For Inverting D. C. to A. C. 
Specially Designed for operating A. C. Radios, Tele- 

vision Sets, Amplifiers Address Systems, and Radio 

Test Equipment from D. C. Voltages in Vehi- 

cles, Ships, Trains, Planes and 

in D. C. Districts. 

e'NEW MODELS ANEW. DESIGNS 
NEW LITERATURE 

"A" Bowery Eliminator, DC -AC Inverter, 
Auk, Radio Vibrators 

Sea 'OM yf es es o.Ná Alti!«, 

AMERICAN TEL:VISION 8 RADIO CO. 

quaeety Paolucti Sues -e !93! 
SAINT PAUL I. MINNESOTA-U.S A 
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.TO 
TELL 
YOU 
WHY 

LEMON 
ROSIN CORE 

SOLDER 
Speeds Soldering Operations 
on the Production Line 

Many manufacturers in the radio, electronic, and television industries do 
not gaze into a crystal ball to discover why their soldering operations show 
a 15% increase in speed. They know, GLASER LECTRON ROSIN CORE 
SOLDER, made with an exclusive activated rosin flux, is the reason for 

this speed-up in production. 
GLASER LECTRON ROSIN CORE SOLDER bonds copper and brass perfectly 

and permanently-yet is non -corrosive and non-conductive. Superior to any other 
activated rosin core solder made. 

Profit from the experience of the many economy minded manufacturers. Speed 
up work on your production line-insist on a proven leader, GLASER LECTRON 
ROSIN CORE SOLDER. 

GLASER PLASTIC ROSIN CORE SOLDER has gained a well de- served leadership in the industry because of its highest standard of quality. Both GLASER LECTRON ROSIN CORE and GLASER PLASTIC 
ROSIN CORE SOLDERS are made of the purest virgin tin, lead and perfect flux and are available in any tin -lead alloy and wire gauge. 

OTHER GLASER PRODUCTS 
Glaser Solder Pre -forms, Glaser Bar, Ingot or Solid 
Wire Solder. Glaser Fluxes for every purpose. 

Our Engineering Department will gladly assist you with 
any soldering or flux problem, without obligation. 

GLASER LEAD CO. INC. 
21-31 WYCKOFF AVENUE BROOKLYN 27, N. Y. 

RENDERING DEPENDABLE SERVICE TO AMERICAN INDUSTRIES SINCE 1922 

NEW PRODUCTS (continued) 

vides stabilized and regulated var- 
iable d -c voltage from a -c power 
lines. A circuit drawing illustrates 
how the unit operates. Ratings, 
outline dimensions, stabilization 
and regulation data are given. 

Wide -Band D -C Amplifier. Furst 
Electronics, 12 S. Jefferson St., 
Chicago 6, Ill. Model 120 wide - 
band d -c amplifier is fully described 
in a recent catalog sheet. The in- 
strument was especially designed 
to serve as a stable preamplifier, 
extending the range of c -r oscillo- 
scopes, v -t voltmeters and other 
measuring instruments for a -c and 
d -c. It can also be used in connec- 
tion with paper strip recorders to 
increase their sensitivity. 

High -Fidelity Audio Equipment. 
Stephens Mfg. Corp., Culver City, 
Calif., has released an 8 -page book- 
let giving installation instructions 
and suggested uses for a line of 
high-fidelity audio equipment. In- 
cluded are wiring diagrams for the 
speaker systems and suggestions 
for most efficient wiring of speaker 
systems in general. 

Germanium Diode. Sylvania Elec- 
tric Products Inc., 1740 Broadway, 
New York 19, N. Y. A recent cata- 
log sheet describes and illustrates 
the type 1N60 germanium diode, a 
point contact rectifier designed 
for service as a video detector 
diode for tv receivers. Electrical 
and mechanical features and 
specifications are included. 

Air System Socket. Eitel -McCul- 
lough, Inc., San Bruno, Calif., has 
available a catalog sheet covering 
the 4X150A/4000 air system socket 
which was developed in order to 
provide adequate air cooling of the 
4X150A tetrode. The air system 
socket also makes possible im- 
proved circuit arrangements in 
high -frequency applications. 

TV Replacement Guide. Standard 
Transformer Corp., 3580 Elston 
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TUNGSTEN 
and 

MOLYBDENUM 

GRID WIRE 

Made to meet your 

spec.' caticns .. . 

fo- gold ccntent, 
diameter and 
other -.equir;~rrents. 

i1N.CF '971 

SIGMUND COHN CORP. 
44 SOLD ST. NEW YORK 

MEASURE CONVERSION LOSS AND 
NOISE TEMPERATURE OF 

SILICON MIXER CRYSTALS 

This portable self-contained instrument will 
indicate directly the conversion loss of all 
mixer crystals intended for use at or below 
10,000 Mc. Above 10,000 Mc the readings 
are relative (crystals may be selected in the 
order of their quality). The instrument also in- 
dicates 30 Mc noise temperature. Conversion 
loss mean deviation -1/2 db; noise tempera- 
ture mean deviation -1/2. 

PRODUCTION TESTING 

INCOMING INSPECTION 

FIELD TESTING 

Order AIL Type 390 $95.00 net 
FOB Mineola, N. Y. 

i e OR s OR TED 

PAT. 
APP. 
F k 

4j. J. 
iJ.e Ale 

4J. 

DEPENDABLE HIGH QUALITY DURABLE 

MICROPHONES 
by 

-Glee 
........ 

ETE 639* 633* 

eFnrmerly monufoceared by Weser» fNrrnr Co., Inc. 

NOW AVAILABLE... The famous 639 type adjustable directional 

microphone, long recognized as the standard microphone of this type. Unequalled 

for many professional uses. The popular 633 "Saltshaker," still the world's 

finest dynamic microphone, famous for its rugged depeidability and smooth 

response. These two indispensable mikes are again available for delivery. 

Each represents the finest in design, in construction and in performance. 

Compare their price ... and their quality. 

1161 N. VINE ST., HOLLYWOOD 38, CALIF. 

161 SIXTH AVE., NEW YORK 13, NEW YORK ITEC 
[ANS/NC CORPOOAT/ON 
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TERMALINE 
DIRECT READING 

R. F. WATTMETERS 
(DUAL RANGE) 

MODEL 611-0-15 and 0-60 Watts 
MODEL 612-0-20 and 0-80 Watts 

IMPEDANCE -511/2 Ohms 

Models 611 and 612 are popular 
instruments in research and design 
laboratories, vacuum tube plants, 
transmitter manufacturing plants, 
and in fixed and mobile communi- 
cation services. 

They are ruggedly built for portable 
use, and are as simple to use as a D.C. 
voltmeter. The power absorbing load 
resistor is non -radiating, thus prevent- 
ing transmission of unwanted signals 
which interfere with message traffic 
in communication services. 

Frequency range: 30 to 500 MC (30 to 
1,000 MC by special calibration) 

Impedance: 51.5 OHMS - VSW R less 
than 1.1 

Accuracy: Within 5% of full scale 

Input connector: Female "N" which mates 
with UG-21 or UG-21 B. Adapter 
UG-146/U is supplied to mate with 
VHF plug, PL259. 

Special Scale Model "61s" are avail- 
able as low as 1/2 watt full scale, and 
other models as high as 5 KW full scale. 

Catalog Furnished on Request 

BIRD ELECTRONIC CORP. 

y 1800 East 38th Street Cleveland 14, Ohio 
West Coast Representative NEELY ENTERPRISES Hollywood 46, Calif. 

PYROFERRIC 
COMPANY 

pioneers in the technique of powder metallurgy and man- 
ufacture of iron cores for the electronic and radio industry 

announces a NEW department 
DEVOTED TO POWDER METALLURGY AND IRON CORE 
DEVELOPMENT AND MANUFACTURE 

for the UNITED NATIONS 
Armed Services Requirements 

5555AAA,IAAM,IAMMMMü,1AMó 

\O 

Agroup of experienced engineers and 
specialists in powder metallurgy and iron 
core development and manufacture have 
been assigned to this new department .. . 

they are available for consultation on 
matters connected with the requirements 
of our armed services ...there are no limits 
to the number of items to be produced ... 
no requirements too small or too large. 

Consuls PYROFERRIC on your iron core or powder metallurgy problems! 

(527 14 PYROFERRIC CO. 
"t 621 FAST 216 ST., NEW YORK 67, N. Y. 

NEW PRODUCTS (continued) 

Ave., Chicago 18, III. The seventh 
edition of the company's television 
catalog and replacement guide, 
form 338, is now available. The 26 - 
page booklet gives complete specifi- 
cations and list prices for a line of 
transformers and related com- 
ponents for tv replacement or con- 
version, indexed for use in 618 tv 
chassis and receiver models made 
by 64 manufacturers. 

Variable Transformers. The Su- 
perior Electric Co., Hannon Ave., 
Bristol, Conn., has announced 
availability of a folder describing 
the newly redesigned Powerstat 
variable transformer types 116 
and 216. The bulletin illustrates 
in detail the new features offered 
by the redesigned assemblies. It 
discusses the new brush assembly, 
fusing arrangement, cast -alumi- 
num terminal box, coil and core 
design and polarity identification. 

Photoelectric Amplifiers. De-Tec- 
Tronic Laboratories, Inc., 1227 N. 
Clark St., Chicago 10, Ill., has 
published an 8 -page folder de- 
scribing and illustrating a line of 
photoelectric amplifiers for smoke 
control, fire detection, counting, 
production line control, inspection, 
burglar alarms, warning devices 
and many other industrial appli- 
cations. 

Soldering Circular. National Bu- 
reau of Standards, U. S. Dept. of 
Commerce, Washington 25, D. C., 
has published circular 492 which 
describes in detail types of solders 
and soldering procedures. All 
common soldering alloys are listed 
and their component elements, to- 
gether with their melting ranges, 
are given. The circular is avail- 
able from the Supt. of Documents, 
U. S. Govt. Printing Office, Wash- 
ington 25, D. C., for 15 cents a 
copy. 

Hermetically - Sealed Relay s. 
Guardian Electric Mfg. Co., 1621 
W. Walnut St., Chicago 12, III. 
Catalog 5-H covers a line of her - 

246 September, 1950 - ELECTRONICS 

www.americanradiohistory.com



MOLDED 
C W#1U RESISTOR 

ARE USED IN HIGH VOLTAGE 
"HIPOT" COUPLERS 

S.S.White resistors are connected in 
series to permit a current flow to ground, 
when the "Hipot" Coupler is used to 
measure or to synchronize voltage of high 
voltage lines. 

Canadian Line Materials, Ltd.-maker 
of "Hipot" Couplers and other transmis- 
sion, distribution and lighting equipment 
-says-"We have always found S.S. 
White resistors of the highest quality". 
This checks with the experience of the 
many other producers of electrical and 
electronic equipment who use S.S.White 
resistors. 

WRITE FOR BULLETIN 4906 

It gives details of S.S.White Resistors 
including construction, characteris- 
tics, dimensions, etc. Copy with price 
list on request. 

S.S.WHITE RESISTORS 

are of particular interest to all who 
need resistors with low noise level 
and good stability in all climates. 

HIGH VALUE RANGE 

10 to 10,000,000 Megohms 

STANDARD RANGE 

1000 Ohms to 9 Megohms 

SI WHITE 
THE S. S. WHITE DENTAL WO. CO, INDUSTRIAL omSt 

DEPT. R 10 EAST 40th ST., NEW YORK 16, N. 

FLEXIBLE SHAFTS AND ACCESSORIES 
MOLDED PLASTICS PRODUCTS-MOLDED RESISTORS' 

ar4 e( ArmCtlCdtd A,oñ,a 9ueuaótlal £dreteeaa 

when you use 

the Audax 

POLYPHASE... 

ONE single unit 

plays A L L 

your records 

SUPERBLY . e 

and at less 

than the cost 

of ordinary 

magnetic pick-ups 

"The Standard 
by which 

Others 
Are Judged 

and Valued" 

Microgroove, 
8. r.p.m., etc. 

Response 20 
to over 
10,000 cps. 
Jewel styli 
r e p laceable 
individually. 
Needle talk 
practically 
nil. 

Tracking 
remarkable. 

See it at your 
local distributor 
or write US 

Send for 
editorial 
reprint 

on 
POLYPHASE 

principles 

AUDAK COMPANY 
500 5th Ave.. _ New York 18 

}iicI mouth dicAnoduczti âo ecr- 1915 

35 FEET UP 
on an Emergency Truck 
Here's the ideal Antenna for emer- 
gency stations such as fire, police, 
water and other services. Fully collap- 
sible and adjustable, they may be had 
in extended lengths up to 35 feet, col- 
lapsing to 6 feet. In use by munici- 
palities, government and military serv- 
ices. 

Ask Your Radio Jobber 

PREMAX PRODUCTS 
DIVISION CHISHOLM-RYDER CO., INC. 

5001 Highland Ave., Niagara Falls, N. Y. 

RADIO SHACK 
1951 CATALOG 
JUST ISSUED! 

WRITE TODAY for your FREE 
copy of the giant new 172 -page 
Radio Shoe& Catalog - Ameri- 
ca's most complete, lowest -price 
electronics fine. Latest post -Kor- 
ean war releases of new equip- 
ment. One of the few all -new 
catalogs that will appear this 
year! 

1 

Tle RAD10 
SHACKap. 

161 WASHINGTON ST., BOSTON, MASS. 

RADIO SHACK 
EQUIPMENT 
FOR RECORDING 

TELEMiETERING SIGNALS 

(up to 40 kc.) 
Almost overnight Ampex Magnetic 
Tope Recorders revolutionized 
radio network broadcasting. Ampex 
succeeded in this most critical serv- 
ice because of simple and depend- 
able operation, plus a tone quality 
that is unequalled. Ampex is now 
available in several models for a 
wide range of requirements. In- 
quiries for special instrumentation . and industrial control application 
promptly answered. 

Oct Standard ,,dDrd unE"`f N 
recording.dual- speed k0. 301.P1. 

or 15- 

/7 PFX 
00- MAGNETIC TAPE RECORDER 

MODEL 300-C $1575 
VI METER PANEL 

EXTRA) 

Get FREE BOOKLET today! 
Radio Shack BOSTON 8, MASS. 
Without obligation please send 16.page illustrated 
booklet<onraining technical specifications of Ampex 
Magnetic Tope Recorders. 

NAMr 

ADDRESS 

CITY 

Our need is for: 
Loborarory Research 
Mulli.Channel Recording 
Recording.Broodcastmg 

STAT 

O Telmerering 
Industrial Recording 
Aerophysical Rewards 

74e RADIO 
SHACKap. 

161 WASHINGTON ST., BOSTON, MASS. 
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NEW PRODUCTS (continued' 

CHEW -P/4 0 j pezieptotegeeff 

with these PROVED PERFORMERS 

For those "proof -of -performance" tests required by tie FCC, 

here's a combination that will enable you to comply with the 

least amount of time ... trouble ... and money! 

AUDIO OSCILLATOR 
MODEL 200 5115 

Provides a low distortion 
source of audio frequencies be- 
tween 30 and 30,000 cycles. 
Self-contained power supply. 
Calibration accuracy ±3% of 
scale reading. Stability 1% or 
better. Frequency output flat 
within 1 db, 30 to 15,000 cycles. 

DISTORTION METER 
MODEL 400 5140 
For fundamentals from 30 to 
15,000 cycles measuring har- 
monics to 45,000 cycles; as a 
volt and db meter from 30 to 
45,000 cycles. Min. input for 
noise and distortion measure- 
ments .3 volts. Calibration: 
distortion measurements ±5 
db, voltage measurements 
± V, of full scale at 1000 
cycles. 

LINEAR DETECTOR 
MODEL 404 $85 
Provides combined RF detect- 
or and bridging transformer 
unit for use with any distor- 
tion meter. RF operating 
range: 400 kc to 30 mc. Single 
ended input impedance: 10,000 
ohms. Bridging impedance 
6000 ohms with 1 db insertion 
loss. Frequency is flat from 20 
to 50,000 cycles. 

SINE WAVE CLIPPER 
MODEL 250 510 
Speeds accurate analysis of 
audio circuits by providing a 
test signal for examining tran- 
sient and frequency response 
... at a fraction of the cost of 
a square wave generator. De- 
signed to be driven by an 
audio oscillator. 

SEE YOUR DEALER OR WRITE TODAY 
FOR COVERING LITERATURE, DEPT. EL -90. 

BARKER & WILLIAMSON, Inc. 
237 Fairfield Avenue Upper Daky, eina. 

metically-sealed relays which are 
recommended for applications 
where humidity or dust conditions 
present a hazard to continuous op- 
eration. Through the development 
of a new method of sealing and the 
use of aluminum containers, the 
weight of the units described is 
extremely low. Included in the 
catalog is technical information 
on the performance of units con- 
forming to requirements of the 
ANR-20b and the 10-G vibration 
tests. 

Humidity -Proof Capacitors. Cor- 
nell-Dubilier Electric Corp., South 
Plainfield, N. J. Bulletin RT349 
describes and illustrates the Royal 
Tiger paper tubular capacitors 
which use Polykane, a solid syn- 
thetic thermosetting compound. 
The humidity -proof capacitors can 
he used at ambient temperatures 
from -35 to +100 C, and are 
available in ratings at 100, 200, 
400, 600 and 1,000 volts d -c. Insula- 
tion resistance of the units de- 
scribed exceeds 10,000 megohms per 
unit or 2,000 megohms per µf at 
25C. 

Broad -Band Amplifier. Electro - 
Mechanical Research, Inc., Ridge- 
field, Conn. Two sides of a sheet 
recently issued give a description 
of the model 36B amplifier, a versa- 
tile broad -band instrument de- 
signed for operation in the fre- 
quency range from d -c to 1,000,000 
cycles. An illustration of the unit, 
quantitative data on performance 
and applications are included. 

Electronic Stop -Watch. American 
Chronoscope Corp., 316 W. First 
St., Mount Vernon, N. Y. A recent 
4 -page publication treats of the 
electronic stop -watch which indi- 
cates time intervals from 10 µsec 
to 3 seconds. Operating principle, 
methods of measurement and time 
ranges of models 100 and 110 
chronoscopes are shown. Also in- 
cluded are discussions of acces- 
sories known as the model 211 
input adapter and model 301 photo- 
electric adapter. Prices and speci- 
fications for the four units are 
given. 
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No Time to Develop Film 

Record Directly with ALFAX* 
There just isn't time to photograph and then 

develop film for a lot of things that need to be 
recorded. 

It's high time to get acquainted with ALFAX- 
the direct recording super sensitive paper. 

When using ALFAX the current itself records 
as it passes between the electrodes. When one of 
the electrodes is a revolving helix-hundreds of 
inches per second writing speeds are obtained. 

Record directly, permanently, at high speeds. 

Computer recording-hundreds of charac- 
ters/second. 
Atomic radiation - microsecond pulses 
recorded. 
Radar -81/2 x 11 PPI record in 32 sec- 
onds. 
Plotting boards - tracking targets auto- 
matically. 
Multi trace recording - simultaneous re- 
cording. 
Multichannel - 32 channels in 4 inches. 

ALFAX is the new super sensitive, electrosensi- 
tive recording paper which records directly and 
permanently. 

Send for literature and technical dato. 
To get started immediately send $1.00 for ex- 

perimental roll of ALFAX or better still, send 
$10.00 for Laboratory Assortment of ALFAX 
Recording Paper. 

ALFAX PAPER & ENGINEERING CO. 
42 Riverside Avenue BROCKTON, MASS. 

NOW: 
SPEED UP ALL SOLDERING WITH 

UNGAR 
FEATHER -LIGHT SOLDERING PENCILS WITH 

HI -HEAT 
INCREASED WATTAGE 

TIPSS 

_ L7. ._ /.. 
For use ..,th No .2 

handle & Cord Set 

t Skip wrestling with bigirons. New HI -HEAT 
TIPS iri your Ungar Electric Soldering Pen- 
cil -produce a really versatile tool that'll 
perform on a par with the big, bulky 100- 
150 watt irons. If you can't get immediate 
delivery, please be patient, tor production 
hesn't yet caught, up with. demand. Ask your 
Ftipplier for No.1236 Pyramid or No.1239 
Chisel. List price, $1.25 each. 

Uigai' 
TOOL CO., Inc. 

LOS ANGELES 54, CALIFORNIA 

PRECISION POTENTIOMETERS 

Various types of potentiometers cus- 

tom wound to specifications are 

available. They feature extremely 
close limits in electrical characteris- 

tics and mechanical construction, 

low electrical noise, low torque, and 

long life. 

All types will operate within spec- 

ified limits of performance at tem- 

peratures -55° C. to +55° C., 95% 

relative humidity at altitudes up to 

50,000 feet. Corrosion resistant ma- 

terials are used throughout and all 

insulating parts are fungicided. Our 

potentiometers meet AN -E-19 speci- 

f;cations. 

We invite your inquiries and 
specifications. 

A minor modification of the standard sinu- 
soidal potentiometer type RL -11-C (as illus- 
trated) permits operation up to 1800 RPM. 

After a test of 28 million cycles at 1800 RPM, 

one of these units showed negligible wear. 

Write for Bulletin F-68. 

THE GAMEWELL COMPANY 
Newton Upper Falls 64, Massachusetts 

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 1 N. 1. 

Little -thought -of facts about capacitors 
The short time breakdown voltage of a well -made D.C. 
capacitor is not less than 5 to 6 times the actual working 
voltage at 20'- 

E = 5 ; _ e min 
E - Breakdown voltage 
e = Rated d.c. working voltage 

INDUSTRIAL CAPACITORS are unvaryingly held to this 
formula. 

Designed for maximum safety and the smallest possible 
volume, INDUSTRIAL CAPACITORS are the most widely 
used capacitor in industrial applications. 

WRITE TODAY FOR DETAILED CATALOG 

INDUSTRIAL CONDENSER CORP. 

IMIP 

Watch this 
space for other 
c a p acitor 
facts that 
will help 
you. 

Sales Offices in 
All Principal Cities 

3243 N. California Ave. 
Chicago 18, Illinois 
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New Miniature 

Insulated Terminals 

to help your 

miniaturization program 
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X 980XA 
Enla ged 

Featuring extremely small size com- 
bined with excellent dielectric prop- 
erties, three new miniature insulated 
terminals are now available from CTC. 

Designed to meet the requirements 
of the miniaturization programs now 
being carried out by manufacturers of 
electrical and electronic equipment, 
the terminals come in three lengths of 
dielectric and with voltage breakdown 
ratings up to 5800 volts. In addition, 
they have an extremely low capaci- 
tance to ground. 

The X1980XA is the smallest ter- 
minal, having an over-all height of only 
three -eighths of an inch including lug. 
Insulators are grade L-5 ceramic, sil- 
icone impregnated for maximum re- 
sistance to moisture and fungi. 

All terminals have hex -type mount- 
ing studs with 3/48 thread or .141" OD 
rivet style mounting. Mounting studs 
are cadmium plated, terminals are of 
bright -alloy plated brass. 

Write for additional data. 

Turret Split Terminal Double -End 
Lugs Lugs Boards Lugs Swagers 

custom ̀ or standard the 
guaranteed components 

CAMBRIDGE THERMIONIC CORP. 
437 Concord Ave., Cambridge 38, Mass. 

West Coast Stock Maintained By: E. V. Roberts, 
5014 Venice Blvd., Los Angeles, California 

NEWS OF THE INDUSTRY 
(continued from page 130) 

Bros., Inc.; Herbert C. Clough, 
Belden Mfg. Co., all of Chicago, and 
H. L. Kunz, Sangamo Electric Co., 
Springfield, Ill. Blacklidge named 
Kenneth C. Prince as legal counsel 
and S. I. Neiman as public rela- 
tions counsel for the committee. 

Mobile Radio Serves as 

Game Warden 
EQUIPMENT for the largest two-way 
mobile radio communication system 
to be established by any fish and 
game commission in the United 
States will be supplied by the RCA 
Engineering Products Department 
to the Arkansas State Fish and 
Game Commission. 

Under terms of a contract re- 
cently awarded to RCA, six 250 - 
watt Fleetfone main station equip- 
ments, twelve 30- to 50 -mc station 
receivers, one hundred and twenty- 
five 60 -watt mobile Fleetfone units, 
two complete microwave radio re- 
lay stations, and remote control 
units and test equipment are being 
supplied to the fish and game au- 
thorities. 

The Arkansas State Fish and 
Game Commission plans to operate 
a microwave relay station, station 
receiver, and remote control unit 
from headquarters in the State 
Capitol at Little Rock. The other 
microwave station, as well as sta- 
tion receiver and transmitter units, 
will be situated at Shinall Moun- 
tain, Ark. Six communication sta- 
tions, located at Star City, Hope, 
Magazine Mountain, Iron Moun- 
tain, and Forest City, Arkansas, 
will be provided with 30- to 50 -mc 
station receiving, transmitting, and 
remote control units. 

Tower installations for the two- 
way radio communication system 
have already been started by the 
Arkansas authorities. Double Yagi 
antennas for the RCA type CWTR- 
5A microwave relay links and di- 
electric whip antennas for the com- 
mission's mobile equipment fleet are 
scheduled to be installed soon. 

Frequencies assigned to the fish 
and game commission provide for 
957- and 959 -mc operation of the 
microwave relay equipments. The 
mobile transmitter units will oper- 
ate on 46.74 mc and 46.82 mc, and 

THE 

NEWEST 

SMALLEST 
SWITCHES 

,44gt: FOR 

216 ONE -HOLE 

MOUNTING 

FOR 

STANDARD 

17" MOUNTING 

232 CENTERS 

The new Type MCT-1 
telephone -type switch - the smallest 
made - mounts in a single round hole - eliminates need for slotting panel 
and drilling and tapping four small 
holes - provides versatile switching 
action in addition to its standard 
features. 
"Universal" Type MCI -4 
Mounting plate has two sets of four, 
tapped, mounting holes to fit all 
standard mounting centers. 

BOTH MODELS FEATURE 
Electrostatic shielding 
between two sets of contact sections 
reduces coupling between circuits; 
grounding tab, integral with frame, is 
included in terminal assembly. 
Versatile lever action 
provides either locking on both sides, 
non -lock on both sides, non -lock on 
one side, lock on one side. 
Contact buildups 
permit all popular as well as special 
circuit arrangements. 
Cam -spring mechanism 
is especially designed for quiet opera- 
tion and to reduce contact bounce 
to a new minimum. 
MCT Ratings 
Palladium contacts rated at 1 amp. at 
115 volts, 60 cycles, non -inductive load. 
Request Catalog Sheet and B/P 
#D35.100 giving details of contact 
arrangements, dimensions, and prices. 

GEN ERAL 
CONTROL 

COMPANY 
1202 SOLDIERS FIELD ROAD 
BOSTON 34, MASSACHUSETTS 
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VARIABLE 
HIGH VOLTAGE 

DC RF POWER SUPPLY 
1 TO 40 KV 

Engineered with care and precision for the 
specific needs of Itd'istrial users and Research 
Engineers in the fields of 

ELECTROSTATIC 
PAINTING 

NUCLEAR AND PHYS- 
ICS RESEARCH 

INSULATION TESTING 

PRECIPITATORS 
PROJECTION 

TELEVISION 
PHOSPHOR 

RESEARCH, ETC. 

Positive or negative output as 
specified 
AC stand-by switch-green 
High Voltage switch-red 
Variable voltage control knob 
All aluminum construction 
Focusing voltage control (Optional) 
Size -17 x 13 x 9" 
Tubes 1-5U4, 1-6L6, 1-1625, 
3-1 B3's 

HIGH OR LOW VOLTAGE DC RF POWER 
SUPPLIES BUILT TO SPECIFICATIONS 

Write for complete information. 

INDUCTOGRAPH PRODUCTS 
Dept. A 236 West 55th St. New York 19, N. Y. 

Inductograph Equipment now in use at leading 
universities, laboratories and industrial firms. 

Model 99 

o 

O 

BIRTCHER 
STAINLESS STEEL - LOCKING TYPE 

TUBE 
CLAMPS 

Stainless 
Steel 

Corrosion 
Proof 

83 VARIATIONS 
Where vibration is a problem, Birtcher 

Locking TUBE CLAMPS offer a foolproof, 
practical solution. Recommended for all 
types of tubes and similar plug-in com- 

ponents. 

More than three million of these 
clamps in use. 

FREE CATALOG 

Send for samples of Birtcher stainless 
steel tube clamps and our standard cata- 
log listing tube base types, recommended 
clamp designs, and price list. 

THE BIRTCHER CORPORATION 
50817 HUNTINGTON DR. LOS ANGELES 32 

DANG MEANS MORE COIL QUALITY , 
Whether you require untreated coil windings or specially treated 
vacuum impregnated coils with wax or varnish, Dano is always 
ready to furnish you with quality coils. 

EVERY COIL MADE TO YOUR EXACT SPECIFICATIONS 
Form Wound 
Paper Section 
Acetate Bobbin 
Molded Coils 
Baklite Bobbin 
Cotton Inter- 
weave 
Coils for High 
Temperature 
Applications 

Also Transformers Made to Order 

THE DANO ELECTRIC CO.) 
MAIN ST., WINSTED, CONN. 

deINALITY 

Li» 

Why this IX -3 Set this CK-3 Set 
is a BEST SELLER WITH RADIO & TV MEN 

LOOK TO IMIIM 

6 tools in one handy roll plastic kit! 
Quick -change blades (Nos. 1, 2 and 3 Phillips and 3/16", 
L,,," and 5/16" regular screwdrivers) fit big XCELITE 
handle! 
Roll kit has two extra pockets for XCELITE detachable 
reamers, nut drivers, other screwdriver blades you can get 
to fit the XCELITE handle at a saving over getting sep- 
arate tools! 

PREFERRED BY 
EXPERTS 

THIS 6 -TOOL KIT, 
YOURS FOR ONLY $4.33 

ASK YOUR SUPPLIER OR WRITE: 

PARK METALWARE CO., INC. 
Dept. C, Orchard Park New York 

metal 
arming - 

Battery of 
Medium Gauge 
Steel Housings 

SE OUR 
CATALOG IN 
SW T'S 

Z CONTROL CENTERS 

E. ENCLOSURES 

3 PANELS 4 BOXES 

FALSTROM service is fast, 
competent, complete. It includes 
forming, punching, welding and 
finishing. Piping, wiring and ac- 
cessories can be built in when 
desired. Falstrom engineers will 
even procure and install your in- 
struments to your specifications. 
All work performed by Falstrom 
is done by engineers and techni- 
cians thoroughly familiar with 
each phase of production. Me- 
chanics skilled in working with 
steel, aluminum and stainless 
steels assure finest workmanship. 
Falstrom installations are in serv- 
ice throughout the electrical, 
chemical and petroleum indus- 
tries - have been an accepted 
standard of excellence since 1870. 
For a practical, economical solu- 
tion to your metal forming prob- 
lems, go to Falstrom! 
TO GET ALL THE FACTS, FILL OUT 
AND MAIL THE HANDY COUPON BELOW 

FALSTROM 
COMPANY 

93 FALSTROM COURT PASSAIC, N. J. 

Gentlemen: l 
Please send full information 

at once. 1 am interested in 
Nos.....- --....__.....__......._....... - 
NAME 

1:..t 

1011 

1 
Fl TITLE.._ ............. -_T ire 
13 
m COMPANY_ 

Ei STREET......_. ...._._...._ ..................._.....----- In III 
in CITY ZONE..._._. STATE._. 
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LATEST 
DEVELOPMENT 

IN LOW DRIFT CRYSTAL 

UNITS -100 TO 200 K.C. 
1E--.977",.1 

STD. 
OCTAL 

BASE 

STABILITY LESS THAN 
.005% FROM -40° TO +70°C 
FREQ.-TEMP. CHARACTERISTICS OF 

AN AVERAGE SC -10A CRYSTAL UNIT 

.01% 

.0075% 
.005% 
.0025% 
.000% 
.0025% 
.005% 
.0075% 
.01% 

40 

7/-'\ 

i 

23'" z 

-20 0 30 

q-.FiA.tpt iON1110103 
:aiiR"_2 CRYSTAt UNfl 

fFl- I[á7° áI3 
9A,nyAgp tRYSiPl TG 

MSn: tltF, /UMW. V SA 

50 70 

TYPE 
TC -98 

STD. 
OCTAL 
BASE 

STABILITY LESS THAN 
.0005% FROM - 40° TO + 70°C 
Each of the above precision units consists of 
a metal -plated gt.,alrtz plate, wire mounted in 
a metal holder. Hermetically sealed and filled 
with dry nitrogen to insure long life and de- 
pendability. To maintain extremely close tol- 
erances in youreauuipment please send along 
complete details of your circuit. ys 
STANDARD 

CRYSTAL 
CO. 

Our complete standard line of 
crystal units cover the fre- 
quency rance from 1 K. C. to 
10O Megacycles. 

STANDARD CRYSTAL 
COMPANY 

400 ARMSTRONG 
KANSAS CITY 7, KANS. 

NEWS OF THE INDUSTRY (continued) 

the mobile receivers on 46.74 mc. 
The fixed station 250 -watt trans- 
mitters will transmit on 46.74 mc, 
while the fixed station receiver 
units will operate on both 46.74 mc 
and 46.82 mc. 

RTMA TV Committee 
Appointed 
PRESIDENT and chairman of the 
board, Robert C. Sprague has ap- 
pointed W. R. G. Baker chairman 
of the television committee of the 
Radio - Television Manufacturers 
Association. Dr. Baker, director of 
the RMA engineering department 
and chairman of the National Tele- 
vision System Committee, succeeds 
past RMA president Max F. Bal- 
colm, new chairman of the RTMA 
reorganization committee. 

The complete membership of the 
RTMA Television Committee, to- 
gether with their company affili- 
ations, is as follows : 

W. R. G. Baker (chairman) of 
General Electric Co.; B. Abrams of 
Emerson Radio and Phonograph 
Corp.; M. F. Balcolm of Sylvania 
Electric Products Inc.; W. J. Bark- 
ley of Collins Radio Co.; H. C. Bon - 
fig of Zenith Radio Corp.; R. C. 
Cosgrove, past president of RMA ; 

J. W. Craig of Avco Mfg. Corp.; 
A. B. Du Mont of Allen B. Du Mont 
Laboratories, Inc.; J. B. Elliott of 
RCA Victor; P. V. Galvin of Mo- 
torola Inc.; G. M. Gardner of Wells - 
Gardner & Co.; W. J. Halligan of 
The Hallicrafters Co.; and L. F. 
Hardy of Philco Corp. 

VHF-ADF Installation 
Planned 
THE CAA has announced a contract 
award to Bendix Aviation Corpora- 
tion for 44 "Very High Frequency 
Aircraft Direction Finders" (VHF- 
ADF). They are to be installed at 
airports now equipped or to be 
equipped with surveillance radar 
equipment. These devices will en- 
able air traffic controllers to identify 
aircraft within range of their sur- 
veillance radar screen during com- 
munication with that aircraft. 

The ADF operation is linked with 
the scope of surveillance radar and 

ADVERTISEMENT 

HF and UHF power leakage 
positively and economically 

controlled by 

new gasket material 

The unique combination of controlled re- 
siliency, stability and conductivity found in 
Metex "Electronic Weather Stripping" 
makes it particularly effective as a shielding 
material for such electronic applications as 
radar equipment, high frequency heating, 
television broadcasting and high frequency 
commun i cation. 
It is available in strips or in die -formed 
gaskets of the shape, size and volume 
required by the particular application. Eco- 
nomical in cost, the use of this material 
permits further savings in assembly time 
and eliminates much costly machining of 
closure surfaces that would normally be 
required. 

"Electronic Weather Stripping" 
The base material is a knitted-not woven 
-wire mesh which is made from any metal 
that can be drawn into wire. Knitting pro- 
duces a mesh consisting of a multiplicity 
of interlaced loops which increase the nor- 
mal resiliency of the wire and, by their 
hinge -like action, permit freedom of motion 
without loss of stability. 
These characteristics are retained even when 
multiple layers of this mesh are compressed 
to form gaskets or strips. The result is a 
compressible, resilient, cohesive, conducting 
material with a large internal surface area. 
Where hermetic sealing is also required, 
these gaskets are made in combination with 
neoprene or similar materials. 

Applications 
Among the varied applications where Metex 
"Electronic Weather Stripping" has already 
proved its effectiveness and economy are: 
Air craft pulse modulator shields, wave - 
guide choke -flange gaskets, shielding metal 
housings, replacing beryllium -copper fingers 
and springs on TR or ATR tubes, and igni- 
tion shielding to prevent radio noise inter- 
ference. The facilities of our engineering 
department are available at any time to 
assist you in determining the possible 
adaptability of "Electronic Weather Strip- 
ping" to your specific requirements. A let- 
ter, addressed to Mr. R. L. Hartwell, Execu- 
tive Vice President, and outlining briefly 
your particular problem will receive imme- 
diate attention. 

Metal Textile Corporation 
641 East First Ave. Roselle, N. J. 

252 September, 1950-ELECTRONICS 

www.americanradiohistory.com



(5>eceir 
D'ARSONVAL PORTABLE 

GM 

GALVANOMETERS 
AND MOVEMENTS... 

Series 570-500 
Mirror -type 
D -C 
Galvanometer 

Ideal as a built-in component of other instru- 
ments-with the sensitivity and ruggedness that 
is especially desirable for Colorimetry, Densi- 
tometry, and various other measurements. Unit 
includes mirror movement, magnet and zero cor- 
rection knob. Choice of 4 standard models. 

Write us about your application and requirements 

1M1 I,IBIIRI'fIIBIRti Ilr. 
4314 N. Knox Ave. Chicago 41, la. 

Specify BREEZE "Monobloc" 
Waterproof and Pressure Sealed 

CONNECTORS 

The only APPROVED Monobloc System 

for Advanced Radar, Communications, 

and Electronic Equipment 

Breeze "Monoblocs", with single piece plastic 
inserts offer outstanding advantages in assembly, 
wiring, mounting and service in the field. 

Removable contact pins 
Single hole panel mounting 
Pressure sealed to 75 psi, 
or higher when required 

Breeze "Monobloc" Waterproof and Pressure 
Sealed Connectors available in aluminum, brass, 
steel . . . all sizes and capacities . . . fully 
tested and approved. 

WRITE FOR DETAILS . . . 

If you have a tough connector problem 
ask BREEZE for the answer. 

BREEZE 
Corporations, Inc. 

41K South Sixth Street 
Newark 7, New Jersey 

eeeeeten 
to your specifications 

Connectors and other metal - 

plastic items meeting JAN 

specifications made too your our 

order. Write or"eportmenr 
engineering 
is at Your service. á ucota- 

tions given promptly hout 

obligation. 

Remler 
Magnetic -Inductor 

Microphone' 
1C/MBU-1M 

Try Remler for Service -Tested 
"Hard -to -Get" Components 

TOUGH 
IS THE WORD... 
most descriptive of this new REMLER 

microphone. Waterproof and shock 

resistant, it withstands rough han- 

dling, yet sensitivity and fidelity are 
comparable with conventional units. 
As shown, equipped with press -to -talk 

switch, 6 foot cord and PL68 plug. It 
is also available in chest units and 
handsets. The answer to high micro- 

phone mortality. 
Ideal for marine, aircraft and 

mobile service. Write for complete 
specifications and prices. 

Remler Company Ltd. 2101 Bryant Sc. San Francisco 10, Calif. Phone VAlencia 4-3435 

is.1fee /9/ PIONEER` INLECTRONICS AND PLASTICS 

Model W used for the manufacture of all types of lattice 
coils and small layer wound coils of all descriptions. 

We manufacture 

Coil Winding 
Equipment 

Universal 
Universal Progressive 
Bank Wound 
Bobbin 
Transformer 
Solenoid 
Write for literature 

COIL WINDING EQUIPMENT CO. 
(Formerly ?roduction Equipment Co.) 

37 W. Main St., Oyster Bay, N. Y. Tel. OYster Bay 6-1285 

MACDONALD ELECTRONIC MICROAMMETER 
THIS instrument is designed to replace high -sensitivity 

galvanometers in many applications. Due to its rugged- 
ness, freedom from burnout, and relative insensitivity to 
shock, it is an ideal instrument for use in balancing resist- 
ance bridges, measuring crystal rectifier output, photo -cell, 
strain -gage, thermocouple, and lead -sulphide cell currents, 
etc. The instrument may also be used as a DC pre -amplifier 
for recorders. When used in this manner, current amplifl- 
caUon of 1,000 is available. 

SPECIFICATIONS: 

Sensitivity Permissible overload - 
I microampere full scale 1/4 ampere 
50 microvolts full scale Accuracy - ±3% full scale 

Time constant-about 6 seconds 
Ranges Power supply - 110 - 

1, 3, 10, 30, 125 V, 60 C.P.S. 
100 microamperes Dimensions - 7" z 8" a 9;¢". 

W. S. MACDONALD C O., INC. CA1KRiiñc .3s. MA s6ë ÌÚSt:TTS 
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The Design Makes the Difference 

in 

LECTROHM 
"Rib -on -edge" RESISTORS 

Lectrohm "Rib -on -edge" resistors 

are constructed of edge mounted 

resistance alloy ribbon of corru- 
gated nature. Herein lies the se- 

cret of the larger than average 
heat dissipating area and, there- 
fore, greatest efficiency in limited 
space. Vitreous enamel coating 
covers and anchors the ribbon to 

the refractory tube providing an 

integral and solid unit. 

Request sample-giving resist- 
ance, maximum current, voltage 
drop required and space available. 

O Ask for catalog. 

5503 Archer Avenue Chicago 38, Illinois 
Division of 

NATIONAL LOCK WASHER CO., NEWARK, N. J. 

Quality controlled 

Serving industry 

SAPPHIRE and GLASS 
JEWEL BEARINGS 

Performance proved for precision and 
long life by world's leading makers of 
electrical, aircraft and timing instru- 
ments; compasses; weather recorders; 
all testing, indicating and recording ap- 
paratus. 

Unset or set in screws or bushings to 
suit requirements. Write for brochure. 

with fine jewels since 1913 
IRichard H. Bird & Co,, Inc. 

3 Spruce Street, Waltham, Mass. 

rMc GRAW-HILL 
IRECT MALI LIST SERVICE 

rye- 

If You Are Having Difficulty 
Maintaining Your Mailing Lists... 

Probably no ether 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 Indus- 
tries. They are compiled from exclusive sources, and 
are based on hundreds of thousands of mail question- 
naires and the reports of a nation-wide field staff. All 
names are guaranteed accurate within 27.. 

When planning your direct mail advertising and aisles 
promotion, consider this salique and economical seretna 
In relation to your product. Details on request. 

McGraw-Hill Publishing Co., Inc. 
DIRECT MAIL DIVISION 

330 West 42nd Street New York, II, New York i 

The New STAVER 

MINI -SHIELD 
TRADE MARK REG. AND PAT.PEND.:? 

The shield 

that fits all 

Miniature 

Tubes 

A flexible shield that snugly fits all 
miniature tubes because it compen- 
sates for all variations in tube di- 
mensions. Mini -Shields are made 
for both 151/2 and T61/2 bulb tubes. 
Send for catalog sheet. 

1 J 

THE 

COMPANY 
INCORPORATED 

91 PEARL ST. BROOKLYN 1, N.Y. 
ULSTER 5-6303 

ELECTRONICALLY REGULATED 

LABORATORY 
POWER SUPPLIES 

STABLE 

DEPENDABLE 

MODERATELY 
PRICED 

STANDARD 
RACK 

MOUNTING 
PANEL SIZE 
tali" x 19" 

DEPTH 9" 
WEIGHT 38 LBS 

RACK MODEL 32 

INPUT: 105 to 125 VAC, 
50-60 cy 

OUTPUT #1: 200 to 325 
VDC at 300 ma regulated 

OUTPUT #2: 6.3 Volts AC 
CT at 5A unregulated 

OUTPUT #3: 6.3 Volts AC 
CT at 5A unregulated 

RIPPLE OUTPUT: Less than 
10 millivolts rms 

For complete information write 
for Bulletin E-2 

L:1llCO1 ELEI'TROIId 
CORP OR A T I O N 

CORONA NEW YORK: 
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NEWS OF THE INDUSTRY (continued) 

actuated by the VHF radio im- 
pulses from the aircraft being con- 
tacted. A line of light is drawn on 
the screen from the aircraft pip to 
the center of the scope which en- 
ables the airport traffic controller 
talking to the aircraft to be certain 
which of the pips on his screen 
represents the plane with which he 
is in communication. He is, thus, 
able to give the pilot directions for 
entering the landing pattern. These 
installations require no additional 
equipment aboard the aircraft. 

BUSINESS NEWS 

TECHNICAL PRODUCTS & SERVICES 

Co., Santee, Calif., was recently 
formed to manufacture and dis- 
tribute a comprehensive line of 
radio, electronic and nucleonic prod- 
ucts or services for schools and la- 
boratories. 

STATION WPIX recently bought 
$160,000 worth of new equipment 
from RCA for television transmit- 
ter installation on the Empire State 
Building, N.Y.C. Full time broad- 
casting from the new site is ex- 
pected to start early in December. 

SYMPHONIC RADIO & ELECTRONIC 

CORP., Cambridge, Mass., recently 
moved its entire plant and facilities 

Symphonic Radio & Electronic Corp.'s new 
building 

to a larger building at 160 Wash- 
ington St. North, Boston, Mass., to 
increase production of radios and 
record players. 

SPRAGUE ELECTRIC Co., North 
Adams, Mass., and Philips Indus- 
tries, Inc., Hartford, Conn., have 
formed a new corporation, the Fer- 
roxcube Corp. of America, to be lo- 
cated at 50 E. 41st St., N.Y.C. The 
new corporation will manufacture 

PRECISION COMPONENTS 

TO e05. 
SPECIFICATION 

CONTROL MOTORS 
60-400 cycle, two phase operation. Stall 

torque range: .15 to 7.5 In. Oz. Most 

of these are available for plate to plate 

PRECISION 
G 

Especially designed for use with 

Transicoil Units. Through this unique 

design, Transicoil Gear Trains make 

it possible to achieve unusual min - 

operation . designed and produced 

to fulfill the requirements of your par- 
ticular application. Write for Bulletin M. 

EAR 
iaturization 

and still fulfill your re- 

quirements. 
Gear trains designed 

to your specifications 
also avail- 

able. Write for Bulletin T. 

TRAINS 

INDUCTION GENERATORS 
Designed for operation in electronic 
equipment in which a variable voltage 
output must be proportional to a shaft 
speed having the same frequency as 

the supply. Output voltage is linear 
over an extended range. Low residual 

SERVO AM 

Engineered 
for use with plate to 

plate control motors, provide all the 

circuitry needed in the error signal 

path. Two types available: one for 

circuit checking, another for pro - 

voltage, as a function of the design, 

enhances the, performance of asso- 

ciated components. Induction genera- 

tors also furnished with motor gear 

trains as a complete assembly when 

desired. Write for Bulletin G. 

PLI FIERS 
duction. You specify phase voltage, 

gain, reduction rate, phase shift, etc. 

We confine standardization totphys- 

ical dimensions 
only. e for 

Bulletin A. 

A LOAD OFF YOUR SHOULDERS ONTO OURS 

The policy of Transicoil has 
always been never to restrict 
your design possibilities. We 
ask you to cite the require- 
ments of the unit you want, 
and we'll build a unit to meet 
those requirements. Thus, you 
have a complete factory at 

your service, ready to produce 
the precision components you 
need, very much like a divi- 
sion of your own company- 
only at a cost and with expe- 
rience better than you can 
probably realize in your own 
plant. 

TRAN S ICOI L CORPORATION 
107 Grand Street New York 13, N.Y. 
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Coil Insurance 
FOR FAMOUS PRODUCTS J úü`1r ,. 

. yy,, ¡.., r,, .1..*' /yr r 1J ;.t ̀ ya 1 1," 

SQUARE, ROUND 

OR RECTANGULAR 

'/1 to 30" LONG 
.450 to 25' I.P. 

TOLERANCES to .002" 

PARAMOUNT Spiral Wound PAPER TUBES 
Protect Coil Accuracy and Stability 

in Countless Applications 

Years of specialized "know-how" easily 
enable PARAMOUNT to provide exactly 
the shape and size tubes you need for coil 
forms and other uses. Hi -Dielectric. Hi - 
Strength. Kraft, Fish Paper, Red Rope or 
any combination wound on automatic ma- 
chines. Wide range of stock arbors. Special 
tubes made to your specifications or engi- 
neered for you. 

NEW! Moisture -Resistant Shellac -Born, 
Kraft Paper Tubing. Heated shellac forms 
a bond which prevents delaminating under 
moisture conditions. 

Paramount PAPER TUBE CORP. 
616 LAFAYETTE ST., FORT WAYNE, IND. 

Manufacturers of Paper Tubing for the Electrical Industry 

WRITE 

ON COMPANY 
LETTERHEAD FOR 

STOCK ARBOR 

LIST OF OVER 

1000 SIZES 

J 

Pioneer in Radio Engineering Instruction .Since 1927 

CAPITOL RADIO ENGINEERING INSTITUTE 
in :Accredited Technical Institute 

ed% 

/./.7//////////// 

ADVANCED HOME STUDY 
AND RESIDENCE COURSES IN 
PRACTICAL RADIO -ELECTRONICS 
AND TELEVISION ENGINEERING 
Request your free home study or 
resident school catalog by writing to: 

DEPT. 289tá 

16th and PARK ROAD, N. W. 
WASHINGTON 10, D. C. 

Approved for Veteran Training 

JOHNSON 
TOWER LIGHTING FILTERS 

* 
High Impedance To RF! 

Low Impedance To 60 Cycle Current! 

Using JOHNSON Lighting Filters, antenna 
radiation resistance is changed less than 1 

co in 
compliance with FCC regulations. Filters also 
serve as a static drain device when used with 
grounded AC circuits. Variable tuning capacitor 
for maximum RF reactance. Can be adjusted for 
high impedance over the standard broadcast band. 

Write today for specification sheet 
which gives complete details. 

JOHNSON.. - a demioaa .caote c« reacted 
E. F. JOHNSON CO., WASECA, MINN. 

ECIALTY 

LAB -BIET DRY BATTERIES 

INDUSTRY 

LABORATORY 

Write for New 
FREE CATALOG 

RADIO 
AND IGNITION 

Here are complete 
descriptions of 78 
Lab-Bilt Batteries of 
industrial and hard - 
to -get types. Spec- 
ification Sheet en- 
ables you to order 
batteries especially 
designed to your 
own requirements. 
No order is too 
small. Specialty 
makes and ships 
FRESH Lab-Bilt Bat- 
teries without delay. 
Get this new cata- 
log today. 

SPECIALTY BATTERY COMPANY 

Roy -O -Vac' 

MAD IS ON 

Subsidiary 

10, WISCONSIN 

WHITNEY METAL 
TOOL COMPANY 
41 YEARS EXPERIENCE 

WHITNEY -JENSEN 
No. 247 

PRESS BRAKE 
Production shops turning out 
quantities of small formings in 
large presses and job shops re- 
quiring a smail brake, will find 
the No. 247 a cost reducing, 
space -saving piece of equip- 
ment. Capacity of the machine 
is 14 ga. mild steel over 7/B' 

90' V die or 41/2 tons. 
Strokes per minute - 47 
Throat height - 11-1 /2" 
Throat depth - 6-1 /4" 

WHITNEY METAL TOOL CO. 
150 FORBES ST., ROCKFORD, ILL. 
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NEWS OF THE INDUSTRY (continued) 

a ferromagnetic ferrite that is par- 
ticularly useful as a core material 
in high -frequency coils and trans- 
formers. 

ARMOUR RESEARCH FOUNDATION Of 

Illinois Institute of Technology re- 
cently organized a nucleonics sec- 
tion in the physics department. The 
new section will apply radioactive 
tracer techniques to research prob- 
lems. 

THE EQUIPMENT & SERVICE Co., 
Dallas, Texas, is a recently estab- 
lished organization devoted to in- 
dustrial electronic, broadcast and 
electrical engineering problems. It 
has manufacturing facilities for the 
building of small electrical equip- 
ments. 

THE BERKELEY SCIENTIFIC CO., 

manufacturer of high-speed elec- 
tronic counting devices, has moved 
to a new 15,000-sq ft building in 
Richmond, Calif. 

CONSOLIDATED ENGINEERING CORP., 

Pasadena, Calif., manufacturers of 
electronic analysis instruments, 
have begun construction of a new 
66,000-sq ft plant scheduled for 
completion Jan. 1, 1951. 

PERSONNEL 

A. W. PARKES, JR., vice-president 
in charge of field engineering and 
sales for the Aircraft Radio Corp., 
Boonton, N. J., has been elected 
.chairman of the Northern New Jer- 
sey unit of the IRE for the 1950-51 
.season. 

JOHN R. DUNNING, scientific direc- 
tor of Columbia's new cyclotron, 
has been appointed dean of the 
school of engineering, Columbia 
University, New York City. 

RICHARD G. LEITNER, for the past 
four years chief engineer of the 
Lear, Inc., California division, has 
resigned to take a similar post with 
the U. S. Electronics Corp., Los 
Angeles, Calif., manufacturers of 
sound specialties. 

ERIC WALKER., on leave of absence 
from Penn State, where he directs 
the Ordnance Research Laboratory 
and heads the electrical engineering 

AC0LTION TO THE W RLD-FAMOUS TWIN-TRAX TAPE RECORDER SERIES 

e sional MAGNEMASTER* Consollette 

Only the Magne1laster offers ALL these Features! 

Simultaneous moritoring off tape while 
recording (optioral)! 
Twr-seed two -d rection operation! 
50 -e 15,000 cycle -s at 15 in. per sec. 
50 ta 50,000 cycles at 71/2 in. per sec. 
Dynamic range guaranteed better than 
50 db! 
Single or dual track recording without 
changing heads! 

All operating controls with- 
in span of your two hands. 

Other 

MAGNEMASTER* 

Features 

Include: f 

MAGNEMASTER* 11111 
Model 815 

$395 Available direct from factory at 
Price covers complete instrument, ready to 
record and play. Low impedance inputs and 
input mixing facilities optionally available. 

%lee 'illagettu tadevek Consolette has opened a new 
chapter in the history of magnetic tape recording. Here at 
last is a professional tape recorder in the popular price 
field that outperforms instruments in the $1000 price class. 
Once you have seen and heard the MAGNEMATIC Con - 
solette, you'll agree it's the finest -sounding, easiest -operating 
recorder available, the instrument that's years ahead of its 
time, and by all standards tops as a tape recorder value! 

Tt d erte ect e - Over 20,000 Twin-Trax mechanisms 
now being successfully used guarantees its engineering 
perfection and top-notch performance at ALL times. 

Separate heads for erase, record and monitor Guaranteed lifetime head alignment 
Choice of two 2 -speed models (15 and 71/2 inch; or 71/2 and 33/4 inch) Shuttle speed 

in both directions Synchronized brakes for instantaneous stop No overshoot Of tape 

spillage during play or shuttle Flutter ± 0.05% at 15 in. per sec.; ± 0.1% at 
7y, in. per sec. lifetime self-adjusting spring clutches Gentle non -slip non.pinching 

drive system Posi4ive 100% erasure Plays recordings made on all single-track recorders. 

MORE POPULAR l'HAN EVER! 

Famous Twin-Trax Table and 
Portable tape recorders. Best- 
sellers in semi-professional 
class. Fully described in catalog. 

Write today for literature to 

Twin-Trax Division 
AMPLIFIER CORP. of AMERICA 

398-1 Broadway, New York 13, N.Y. 

Trode Mark Rep. 

NOTHELFER 
Special TRANSFORMERS 

Proven by 

Past 

Performance 

Over 25 years' experience in the 
manufacture of special transformers 
to meet individual requirements. Built 
in quality proved by years of actual 
use. 

From 10 VA to 300 KVA Dry -Type 
only. Both Open and Encased. 1, 2, 

and 3 Phase. 15 to 400 cycles. 

Send for NEW 8 page BULLETIN 

NOTHELFER 
WINDING LABORATORIES 

9 ALBEMARLE AVE., TRENTON 3, N. J. 
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NEWS OF THE INDUSTRY (continued) 

Miff R IIII JA /. 
TEN TURN -COUNTING DIAL 

Microdial is composed of two concen- 
trically mounted dials ... one for 
counting increments of each turn and 
the other for counting turns. The in- 
cremental dial has 100 equal divisions 
and is attached rigidly to the shaft so 
there is no backlash. Thus the contact 
position is indicated to an indexed 
accuracy of 1 part in 1000. Rotation 
is continuous in either direction. There 
are no stops on the Microdial assembly. 

COMPACT...Microdial has same 
O.D. as Micropot ... requires no more 
panel space. 

CLEAR READING ... Forced fast - 
reading tests showed only 1/40th as 
many errors with Microdial open win- 
dow as with next most legible dial. 
Turn counter distinguishes between 0 
and 10 turn readings, and accelerates 
to avoid confusion on readings near 
integral turns. Precise readings are 
made from larger dial with maximum 
separation of graduations and wide 
angle visibility. 

CONVENIENT... delivered com- 
pletely assembled with dials syn- 
chronized. Easily mounted in a few 
seconds. All dials may be locked. 

ACTUAL 

SIZE 

REAR vIEW 

Microdial ... turn -counting dial, primarily designed for 
use on Micrepot ten turn linear potentiometers ... use 
it on any multiturn device having ten turns or less. 

015 DS DIVISION 
THE GEORGE W. BORG CORPORATION 

DELAVAN WISCONSIN 

rapidly duplicated with 

HYDRA -POWER BENDER 
At last-a PRODUCTION BENDER that 
"BENDS THEM ALL" - tubing - angle - 
channel-extrusions-moulding-strip stock- 
bus bars-and of course, all types of solid ma- 
terials. U -Bolts and Eye -Bolts are just two ex- 
amples of the shapes that can be rapidly pro- 
duced in one operation with this hydraulic 
power bender. 
The DI -ACRO HYDRA -POWER BENDER 
can be easily set up in your own plant for a 
great variety of forming operations, or it can 
be delivered completely tooled for speedy pro- 
duction of a specialized part. Investigate this 
universal machine before you buy any "single 
purpose" bender. 

Seat( j`" 40 -PAGE "DIE-LESS DIE-LESS DUPLICATING" CATALOG 

giving full information on all DI-ACRO Benders, Brakes, Shears, 
Rod Parters, Notchers, Punches-also our offer of free DI -ACRO 
Engineering Service. 

DI -ACRO is pronounced "DIE-ACK-RO" 

Ftalb 
rcisio..uni . 

Ess Dutne- 
0'Il EIL-IRIU/Il 117f6.111 

321 8th Avenue, Lake City, Minnesota 

department, is the new executive 
secretary of the Research and De- 
velopment Board. 

FRANCIS X. RETTENMEYER, for the 
past five years chief engineer for 
Federal Radio and Telegraph Co., 
has joined Philco Corp. as execu- 
tive engineer to assist in the engi- 
neering administration of the com- 
pany's government and industrial 
electronics program. 

F. X. Rettenmeyer S. Freedman 

SAMUEL FREEDMAN, formerly new 
developments engineer and in 
charge of sales engineering for the 
microwave firm of DeMornay Budd 
Inc. of New York and Calif., is now 
owner and manager of the recently 
organized firm of Technical Prod- 
ucts & Services Co., Santee, Calif. 

DONALD E. SMITH, formerly an en- 
gineer for the electronics division 
of Sylvania Electric Products Inc., 
Boston, Mass., has been transferred 
to the renewal tube sales depart- 
ment of the radio tube division. 

D. E. Smith C. A. Robson 

C. ARTHUR ROBSON, formerly as- 
sociated with the Crosley Broad- 
casting Corp., has been appointed 
to the engineering staff of The Tur- 
ner Co., Cedar Rapids, Iowa. 

Editor's Note : Page 227 of the 
August issue in error reported 
Mel Byron as President of Elec- 
tronic Instrument Co. Mr. Byron, 
at one time a manufacturers' re- 
search consultant, actually has been 
appointed chief engineer. 
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Hundreds of standard' 

JONES 
TERMINAL PANELS 
Complete equipment for 
dpi SPECIALS 

,l f 

Send your 
specifications 

for prompt 
quotation- 

Several pages of Jones 
Catalog No. 17 illustrate 
standard and special pan- 
els we are constantly pro- 
ducing. Latest special 
equipment enables us 
promptly to produce prac- 
tically any panel required. 
Send print or description 
for prices, without obliga. 
tion. Hundreds of standard 
terminal strips also listed. 
Send for Catalog with en- 
gineering drawings and 
data. 

JONES MEANS 
Proven QUALITY 

HOWARD B. JONES 
CINCH MANUFACTURING CORFORATIO,$P 

CHICAGO 24. ILLINOIS . 
SURSIDIART OF UNITED -GARB FASTENER CORP..' 

NEW MUSIC LOVERS 
AMPLIFIER 

the GROMMES CUSTOM 
undisputed best..."Ears"or Instruments! 

Exclusive feedback circuits. Model 
200 PG offers frequency response of 

f0.1 DB,10 to 50,000 CPS. Distortion 
at 20 watts is 0.2%-no phase shift 

or transient oscillations of any kind. 
Write today for free technical bulletin. 

PRECISION ELECTRONICS, INC. 
641-43 MILWAUKEE AVENUE CHICAGO 22, ILLINOIS 

flxicOPOT is 
RECISION TEN -TURN POTENTIOMETER 

You get permanent accuracy be- 
cause the resistance wire is locked 
in place. It is precision positioned 
and moulded integrally with the 
housing. 

2 You get permanently accurate set- 
tings, smooth action and low 
uniform torque provided by the 
stainless steel, precision ground, 
double thread lead screw guiding 
the moving contact. 

e You get precise positioning of the 
. e moving contact because of the 

two bearings supporting the rotor 
assembly. 

You get good rigid terminals be- 
cause they are moulded integrally 
with the housing. r Terminals soldered to ends of re- el. sistance element before moulding. 
Entire resistance circuit is an inte- 
gral part of the housing. 

4. You get accurate setting and re - I setting due to anti -backlash spring 
in contact guide. 

ee You get a tine resolution because 
of the 431/2" length of resistance 
wire in the spiral element. 

g, s 
You get a resistance output directly 
proportional to shaFt rotation with- 
in ±0.1% of the total resistance. 
Every potentiometer is automatic- 
ally machine tested for linearity 
at 101 points. 

Units for immediate shipment: 
1,000 to 30,000 ohm range. 
Special resistance values made to order. 

WRITE TODAY FOR 
ENGINEERING INFORMATION 

GIBBS DIVISION 
THE GEORGE W. BORI: CORPORATION 

D E L A V A N W I S C O N S I N 

PRECISION MINIATURE SLIP RING ASSEMBLIES 

actual size 

and commutators far gyros, computers, 
resolvers, motors, and selsyns 

Absolute minimum torque friction 
Diam. ranges .050-24.0 irches 

Minimum 1000 VAC hi -pot between circuits 
Fine silver rings are electroplated to assembly. 
Palladium and rhodium deposits to prevent 
tarnish and minimize friction 
Supplied to your specifications at competitive 
prices 

ELECTRO -T EC CORPORATION 
53 BERGEN TURNPIKE LITTLE FERRY, N.J. 

WHITEHEAD STAMPING CO. 
A preferred source of precision -made WASHERS and STAMPINGS. 46 years of ex- 
perience and up-to-the-minute facilities, assure highest quality and service. 

EST. 

1903 
'TENEAD 

WHITEHEAD STAMPING CO. 
1691 W. Lafayette Blvd. Detroit 16, Michigan 
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PFANSTIEHL 
PICKUP 

15 TO 

OTHER PICKUPS 

FM RADIO 
15 TO 

AM RADIO 

The difference between the quality of music 
obtainable from the new PFANSTIEHL STRAIN - 
SENSITIVE PICKUP and that from ordinary 
pickups is as great as the difference between 
good FM radio and AM radio reception. 
There are good reasons why the PFANSTIEHL 
STRAIN -SENSITIVE PICKUP brings out the 
brilliance of truly great voices and orchestras 
... the latent music on your records that other 
methods of reproduction leave untouched. 

The PFANSTIEHL STRAIN -SENSITIVE PICK- 
UP is an amplitude transducer with a CON- 
STANT RESISTANCE of about 250,000 ohms. 
Signal output is at a practically CONSTANT 
IMPEDANCE level. 
Excellent transient response. ' 
NO DISTORTION, phase shift or evidence 
of intermodulation apparent. 
LINEAR RESPONSE free from peaks or 
resonances. 

ELEMENT (enlarged) 
> 
.P A 

..n 

I. ..:ï... 

CARTRIDGE 

QUICK 
CHANGE 
CARTRIDGE HOLDER 

Cartridges for micro groove (.001 tip radius) 
and standard groove (.0027 tip radius) are 
available along with a Quick Change Car- 
tridge Holder. 

Styli are tipped with famous PFANSTIEHL 
M47B Precious Metal Alloy which will wear 
to less than a .003 flat in 100 plays on stand- 
ard records at proper stylus pressure. Strain. 
Sensitive Elements equipped with Diamond 
styli are also available. 

A special preamplifying circuit is necessary 
for operation of this new pickup. Four styles 
of preamplifiers with and without power sup- 
ply and continuous tone controls are avail- 
able, and are engineered to provide the cor- 
rect polarized current for the pickup element, 
and also to provide the first stages of signal 
gain. 

Proof of the excellence of the PFANSTIEHL 
STRAIN -SENSITIVE PICKUP is apparent 
both in tests and in actual listening, when its 
wide range flat response is best demonstrated. 
Ask your radio supply man or use the handy 
coupon below to get complete FREE INFOR- 
MATION. 

PFANSTIEHL 
CHEMICAL COMPANY 

( Metallurgical Division ) 

104 Lake View Avenue Waukegan, Illinolf 

r 
Pfanstiehl Chemical Company (Metallurgical Division) 
104 Lake View Avenue, Waukegan, Illinois 

Send me complete free information about the 
new PFANSTIEHL STRAIN -SENSITIVE 
PICKUP. 

Name 

Address 

City, Zone Cr. State 

My Radio Supply House is 

L Address J 

BACKTALK (continued) 

eract customer dissatisfaction by 
using 7 inch tv sets as loaners free 
of charge while their set is in the 
shop, and honestly find that most of 
our customers prefer that repairs 
be done outside their home. 

There is nothing more embarras- 
sing to a service man than to have 
an obvious trouble that can be fixed 
in 10 minutes turn out, after an 
hour of work in front of the cus- 
tomer, to be a shop job. 

We originally had top grade men 
do all repairs in the home. We then 
tried the other method of having 
experienced radio men (learning 
tv) do the house calls. Our books 
show balance in favor of the latter 
method for two main reasons : first, 
the initial cost of equipping new 
trucks as business expands, and sec- 
ondly, the total payroll (besides 
miscellaneous other reasons). This 
is also balanced by the apparent 
scarcity of good tv men located in 
our area. 

Your Table III techniques were 
thoroughly analyzed by the under- 
signed, and you might be interested 
in knowing that out of the 37 items 
listed, we are for 14, against 13, 
and have no comment on others. 

About cabinets - we are thor- 
oughly in favor of placing all con- 
trols on the front; those seldom 
used controls behind a removable 
panel or available by removing the 
volume control knob or some such 
feature. We are also in favor of 
having the cabinet built so that the 
yoke is accessible without remov- 
ing the chassis and we are also in 
favor of having the safety glass 
easily removable for cleaning the 
picture tube face, as the electric 
charge on the screen does make 
tubes collect dust rather badly. 

It makes little difference to us as 
to whether parts are standardized; 
provided the distributor keeps a 
substantial inventory of those spe- 
cial parts on hand. However, we feel 
that those manufacturers who do 
not use distributors, should use 
standardized parts or provide Rider 
and other circuit diagram sources 
with a substitute parts list on their 
models. It is easy to fit a standard 
RCA vertical or horizontal trans- 
former in most orphan brands, but 
when an XYZ set comes to the shop 
with a defective component, and 
nothing in the standard parts di - 

2 KW 
VACUUM TUBE 

BOMBARDER 
OR 

INDUCTION 
HEATING UNIT 

For Only $650. 
Never before a value like this new 

2 -KW bench model "Bombarder" or 

high frequency induction heater . . . for 

saving time and money in surface hard 

ening, brazing, soldering, 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 220 -volt line. Complete 

with foot switch and one heating coil 

mode to customer's requirements. Send 

samples of work wanted. We will ad 

vise time cycle required for your par- 

ticular job. Cost, complete, only $650. 

Immediate delivery from stock. 

Scientific Electric Electronic Heaters 

ore made in the following range of 

Power: 1-2-31/2-5-71h-10-121,2-15-18-25- 
40-60-80-100-250KW. 

Division of 

"S" CORRUGATED QUENCHED GAP CO. 

107 Monroe St., Garfield, N. I. 
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CERAMICSiEAiIE 

. 

¡ r. 

Design engineers and manufacturers in the 
radio, electrical end 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. 

Complete details on request 

D. M. STEWARD MFG. COMPANY 
Main Office 6 Works: Chattanooga, Tenn. 
Needham, Mass. Chicago los Angeles 

New York Philadelphia 

A 

TIME -TESTED 

DEPENDABLE 
SOURCE 

FOR 

HIGH -PRECISION FRACTION -i 
AL H.P. INSTRUMENT -TYPE 

MOTORS & GENERATORS 
PRODUCED TO ORDER 

GOVERNOR -CONTROLLED 

SELF -S INCH RONOUS 

DRAG CUP 

VELOCITY ACCELERATION 

DC E AC TACHOMETER 

SHUNT 

SERIES 

COMPOUND 

PERMAN ENT. MAGN ET 

SPLIT -FIELD 

SEPARATELY EXCITED 

UNIVERSAL 

INDUCTION- 

RELUCTANCE 

HYSTERESIS: 

ONE, TWO E THREE PHASE 

DC R AC SERVO 

TOTALLY -ENCLOSED 

AC DYNAMICALLY ERARED 

REELS OTORS 

ONE-. TWO, THREE- R EWE SPEED 
SYNCHRONOUS MOTORS 

Experienced for 

years 
in meeting 

astomerí exacting 
requirements for 
highprecision in- 
struments designed 
by enineers of 
obiliÍY ond inge- 
nuity, and manu- 
factured with ex- 
treme core and 
skill. Over Sep dif- 
ferent basic types 
may be varied to 
meet your own 

nique require - 
enta of use, either 

electrically or phy. 
sically. 

ELECTRIC INDICATOR, co. 

PARKER AVENUE 
STAMFORD, CONNECTICUT 

At Last ! PAPER TUBES for Coil 
Winding up to 71/2" x 
71/2" wall thicknesses to 
1/ArE 

50,000 possible ARBOR sizes 
IMMEDIATE DELIVERY on "STOCK" sizes of 
square and rectangular D:electric Kraft tubes, 
from 3/8" x Ye" to 11/2" x 21/4" of various wall 
thicknesses, in 25" lengths. Tubes also made 
round, triangular, any shape. 

Write today for prices on ANY dimension or quantity of 
tube you desire. Ask about our phenolic impregnated 
tubes. 

ACCURATE PAPER TUBE CO. 
852 N. Noble St. Chicago 22, Ill. 

COMPOUNDS 
Scientifically compounded for specific applications from waxes, resins, asphalts, pitches, oils, and minerals. Available in wide range of melting points and hardnesses. Special potting compounds are heat conducting and crack resistant at extremely low temperatures. Recommendations, 
specific data, and samples will be furnished on request. 

for 
IMPREGNATING SEALING 
radio coils 
transformer coils 
ignition coils 
wire coverings 
paper tubes and forms 
porous ceramics 

DIPPING 
Coils 
Transformers 
Condensers 

condensers 
batteries 
switch base terminals 
socket terminals 
light fixtures 

POTTING 
Radio Transformers 
Light Units 
Loading Coils 
Condensers 

BIWAX CORPORATION 3445 H o W A RD STREET 
SKOKIE, ILLINOIS 

MOVING? 
If you are moving (or have moved), tell 
us about it, won't you? Your monthly 
copies of ELECTRONICS will not follow 
you unless we have your new address im- 
mediately. Make sure you don't miss a 

single important issue . . . and help us 

make the correction as speedily as pos- 

sible by giving us your old address, too 

ELECTRONICS 
CIRCULATION DEPT. 

330 W. 42nd St. New York 18, N. Y. 
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PROFESSIONAL SERVICES 

CROSBY LABORATORIES, INC. 
Murray G. Crosby & Staff 

Radio -Electronic Engineering, 
Research & Development 

FM, Communications, TV 
Test Equipment 

Offices, Laboratory & Model Shop at: 
126 Herricks Rd., Mineola, N. Y. 

Garden City 7-0284 

DUBROW DEVELOPMENT CO. 
Design - Development - Mfr. 

Quality Electronic Equipment 

347-9 High St. Burlington, N. L 
Burlington 3-0446 

EDGERTON, GERMESHAUSEN 
& GRIER, INC. 

Consulting Engineers 
Research Development and Manufacture 

of Electronic and Stroboscopic Equipment 
Specialists in High -Speed Photography 

160 Brookline Avenue, Boston 15, Mass. 

ELECTRONIC ENGINEERING 
CO. of CALIFORNIA 

Radio and Electronic Consulting and 
Designing. 

180 S. Alvarado 
DUnklrk 2-7358 

Los Angeles 
California 

ERCO RADIO 
LABORATORIES, INC. 

Radio Communications Equipment 
Engineering - Design - Development - Production 

Pioneers In Frequency Shift Telegraph 
Garden City Long Island New York 

EDWARD A. GAUGLER, Ph.D. 

Consulting Physicist 

Magnetic Materials and their Applications 

419 Shepherd St. Chevy Chase, Md. 

PAUL GODLEY CO. 

Consulting Radio Engineers 

Est. 1926 

GREAT NOTCH, N. J. 

Little Falls 4-1000 

HANSON-GORRILL-BRIAN INC. 
Product & Mfg. Development 

ELECTRICAL - ELECTRONIC 
HYDRAULIC - MECHANICAL 

One Continental Hill Glen Cove, N. Y. 
Glen Cove 4-1922 

HOGAN LABORATORIES, INC. 
John V. L. Hogan. Pres. 

Applied Research, Development, Engineering 
Est. 1929. Exceptionally competent staff. 
Electronics, Optics. Mechanisms, Facsimile 
Communication, Electro -sensitive record 
Ing media, Instrumentation. 

155 Perry Street, New York 14 CHelsea 2-7855 

MEASUREMENTS CORPORATION 

Research & Manufacturing Engineers 
Harry W. Houck Jerry B. Minter 

John M. van Beuren 
Specialists in the Design and 

Development of Electronic Test Instruments 
Boonton, N. J. 

Eugene Mittelmann, E.E., Ph.D. 

Consulting Engineer & Physicist 
High Frequency Heating-Industrial Electronics 

Applied Physics and Mathematics 
549 W. Washington Blvd. Chicago 6, Ill. 

State 2-8021 

NIAGARA ELECTRON LABORATORIES 

CONSULTATION 
THE 

-THERMOCCONSTRUCTION P NRELLAY 
TION 

Specializing in solution of problems of electronic 
and electro -physical instrumentation for the re- 
search or analytical laboratory. Industrial plant 
problems also invited. 
Andover, New York Cable Address: NIATRONLAB 

PICKARD AND BURNS, INC. 
Consulting Electronic Engineers 

Analysis and Evaluation 
of Radio Systems 

Research, DeveloDment & Design 
of Special Electronic Equipment 

240 Highland Ave., Needham 94, Mass. 

ALBERT PREISMAN 
Consulting Engineer 

Television, Pulse Techniques, Video 
Amplifiers, Phasing Networks, 

Industrial Appliances 
Affiliated with 

MANAGEMENT -TRAINING ASSOCIATES 
3308 -14th St., N.W. Washington 10, D. C. 

The Robert H. Streeter Co. 
Electronic Design Specialists 

Engineering Consultants 
Representing Manufacturers 

of Electronic Equipment 
in Southern United States 

Specialists in the design and construction of spe- 
cialized Pleas of equipment for specific ainiications 
Tel. 97 Greenwood, Miss. 

THE TECHNICAL 
MATERIEL CORPORATION 

Communications Consultants 
Systems Engineering 

General Offices and Laboratory 
121 Spencer Place, Mamaroneck, N. Y. 

WHEELER LABORATORIES, INC. 
Radio and Electronics 

Consulting-Research-Development 
R -F Circuits-Lines-Antennas 

Microwave Components-Test Equipment 
Harold A. Wheeler and Engineering Staff 

Great Neck, N. Y. Great Neck 2-7806 

Consult 
these SPECIALISTS 
Let them save your time by bringing 
their broad experience in their specialty 
to bear on your problems. 

BACKTALK (continued) 

rectory seems to fit, you are up the 
proverbial creek; especially if the 
customer is a bit in a hurry and 
you can only get said part from a 
manufacturer who is either too 
busy or just hasn't the common 
courtesy to answer a letter. I'd say 
for all manufacturers to use stand- 
ard parts only, if they have no dis- 
tributor (wholesaler) setup. 

In closing let me state that televi- 
sion is a wonderful business, but 
already it needs a housecleaning. 
Not by New York City's licensing 
proposal, however, but by all the 
manufacturers just getting to- 
gether and setting up a system of 
standards. A survey by said manu- 
facturers, or by ELECTRONICS, 

among the service agencies would 
bring to light some of their pet 
gripes and perhaps some good 
ideas. This letter contains some of 
my ideas, what are yours? 

CHARLES R. MADVELL, JR. 
Consulting Electronic Eng. 

Delta Electronics, Inc. 
New Orleans, La. 

An Illuminating Question 
DEAR SIRS : 

YOUR COMMENTS on the develop- 
ments in electron tubes during the 
life of ELECTRONICS made very in- 
teresting reading. 

The paragraphs on the 931A and 
1P21, in particular, were appreci- 
ated by this group. However, I 

should like to inquire whether "a 
billionth" by ELECTRONICS stand- 
ards is a thousandth of a millionth 
or a millionth of a millionth, when 
you say the 1P21 "goes down to 
half a billionth of a lumen." I be- 
lieve that on reflection you will find 
us even more conservative than 
you thought. Or have I missed a 
congressional redefinition of our 
billion to conceal the increase in the 
national debt? 

ALAN M. GLOVER 
Engineering Section 

Tube Dept. 
Radio Corporation of America 

Lancaster, Pennsylvania 

(Editor's Note: As far as ELEC- 

TRONICS is concerned a billion is 
still one thousand million. We 
wonder, however, if the British 
definition might not come in handy 
if the current trend toward in- 
creased photosensitivities con- 
tinues.) 
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P1óA4 

HERE'S A 

iv/1/-a;4e e 
YOU WON'T WANT 

TO MISS..,. 

Everybody loves a parade but 
here's one that's particularly 
interesting to YOU because 
it's packed with "pocket -book" 
appeal. It's a never-ending 
parade of products and services 
designed to help you do your 
job better, quicker and cheaper. 
You're in the "reviewing stand" 
for this parade because it comes 
to you in the advertising pages 
of every issue of this magazine. 
Alert manufacturers use these 
advertising pages to get 
the news about their products 
and services to you ... 
quickly and effectively. 
To be well-informed 
about the latest developments) 
in your industry... 
and to stay well-informed .., 
read all the ads too. 

McGRAW-HILL 

PUBLICATIONS 

no.f;. 
/7en 

r 

'/ 

EL-TRONICS, INC.- 
Research, development, and manufacture 
of electronic equipment-a single model to 
large quantities. 
WRITE TODAY FOR FREE RESUME OF OUR PLANT FACILITIES 

Specialists in Geiger -Muller equipment 
2647-67 N. Howard St. Phila. 33, Pa. GArtield 5.2026 

. MPB makes more than 

50 different types & sizes 

Miniature ball bearings for application in precision 

mechanisms minimize friction and wear. High load 

capacity. Least weight and space. Special designs 

and complete engineering service for your applica- 

tion. Write for catalog E. 

' t 

Yi ry n Í, 

b.v.m.'Gt. .: ;ttBW'fiAAfftSHtt,E`; L 5.: ' 

SODERING 
BRAZING S WELDINGS 

L.5. ALLEN CO.INC Chicago 31,111. 

b/bl tSNVN MAwH Avt:. 

CONTACTS 
FOR THE FIELD OF 

ELECTRONICS 

THE NON -MELTING SILI- 
CONE INSULATING AND 
WATERPROOFING COMt 
POUND FOR IGNITION 
SYSTEMS AND ELEC. 

STABLE AT TRONIC EQUIPMENT. 
TEmPERA- 

TURFS 

- 

MEETS ALL REQUIRE- 
MENTS OF AN -C -128a. 

For more data 
on DC 4 Sili- 
cone compound 
write Dept J 

_ w 

.urnin 
FIRST IN SILICONE 

¡r 

DOW CORNING CORPORATION 
MIDLAND, MICHIGAN 

Atlanta Chi:ago Cleveland Dallas 
Los Angeles New York 

Canada: Fiberglas Canada, Ltd., Toronto 
Groat Britain: Albright and Wilson, Ltd., London 

SHORTAGE of RADIO & TELEVISION PARTS 
FLUORESCENT LAMPS & ACCESSORIES? 

One EUROPEAN source of SUPPLY! 
Societe Industrielle A L F A. 

Rue de la Senne, 80 BRUSSELS -Belgium. 
Cables: RALFA-BRUSSELS. 

Manufacturers and Exporters of World -Wide reputation. 

MICROMETER 
FREQUENCY 
METER 

for 
checking 

transmitters, 
from 1 to 175 mc, 

within 0.0025 per cent. 
LAMPKIN LABORATORIES, INC. 

Bradenton, Fla., U. S. A. 

Contact Meters 
Pyrometers 

ASSEMBLY gIMP1Tt 
PRODUCTS, INC. 

Chagrin Falls 2. Ohio 

SUB -CONTRACTING 
MILITARY and COMMERCIAL 

receivers - test equipment 
transmitters-controls 

sub -assemblies 
TELETRONICS LABORATORY, INC. 
Westbury, L. I., N. Y., Westbury 7-1028 

high speed high sensitivity 
SHORTED TURN INDICATOR 

The Kartron Shorted Turn and Open Circuit 
Coil Checker - Model 1018 - Indicates single 
shorted turns of #44 wire in unmounted coils. 

Standard mandrel 3/I6 x I/4 for all average 
size toils. Regulated vacuum tube circuit. Jack 
for aidio indication to supplement I -ma. meter. 

Prompt deliveries. Price $150. 
KAR'RON Huntington Beach, Calif. 

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 

H. CROSS Co. 
15 Beekman St., New York], N.Y. 

CEMENTS 
FOR THE RADIO INDUSTRY 

NITROCELLULOSE 
SYNTHETIC 

MOISTURE RESISTANT 
THERMO PLASTIC 
THERMO SETTING 
VINYL IN COLOR 

COIL VARNISH 

BARRETT VARNISH CO. 
1532 South 50th Court 

Cicero 50, III. 
Write Us for Additional Information 

EISLERManufactures Complete Equipment for: 
SPOT WELDERS, Electric, for t/, to 250 KVA. 

'TELEVISION TUBE GLASS WORKING EQUIPMENT. 
TRANSFORMERS, Special and Stands" T}pes. 

INCA.DESCENT LAMP Manufacturing E. uipment. 
FLUORESCENT TUBE Manufacturing E 4.ment. 

NEON SIGN MAKERS EQUIPMENT. 
ELECTRONIC EQUIPMENT, Vacuum Pumps, etc. WET GLASS SLICING and Cutting machines for Laboratory use. 

IISLER ENGINEERING CO., Inc. 751 So. 13th St., Newark 3, 11. J. 
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SEARCHLIGHT SECTION 

SEARCHLIGHT SECTION 
EMPLOYMENT: 

BUSINESS: 

Classified Advertising) 

"OPPORTUNITIES" :EQUIT 
:USED PORNRESALE 

UNDISPLAYED -RATES- DISPLAYED 
$1.20 a line. Minimum 4 linee. To figure advance Individual Spaces with border rules for prominent 

payment count 5 average words as a line. display of advertisements. 
Individual Employment Wanted rate is one-half of The advertising rate is $ 12.80 per inch for all 

above rate, payable in advance. advertising appearing on other than a contract 1 

Rem Numbers-Care of publication New York, Chi- basis. Contract rates quoted on request. 
cago or San Francisco offices count as 1 line. 

Diaeaunt of 10% if full payment is made in advance An advertising inch is measured r4a" vertically on 
for 4 consecutive insertions. one column. 3 columns -30 inches-to a rage. 

The publisher cannot accept advertising in the Searchlight Section which lists the names of the manufacturers 
of resistors, capacitors, rheostats, and potentiometers or other names designed to describe such products. 

RADAR, 

COMMUNICATIONS 
and 

SONAR 

TECHNICIANS 

WANTED 
For Overseas Assignments 

Technical Qualifications: 
1. At least 3 years' practical experience 

in installation and maintenance. 
2. Navy veterans ETM 1/c or higher. 
3. Army veterans TECH/SGT or higher. 

Personal Qualifications: 
1. Age, over 22-must pass physical 

examination. 
2. Ability to assume responsibility. 
3. Must stand thorough character in- 

vestigation. 
4. Willing to go overseas for 1 year. 

Base pay, bonus, living allowance. 
vacation add up to 57,000.00 per year. 
Permanent connection with company 
possible. 

Apply by Writing to 
A-1, P. O. Box 3414 
Philadelphia 22, Pa. 

Men qualif ed in RADAR, COMMUNICA- 
TIONS or SONAR give complete history. 
Interview will be arranged for success- 
ful applicants. 

PHYSICISTS 

SR. ELECTRONIC ENGINEERS 

Familiar with ultra high frequency and 
micro wave technique. 
Experience with electronic digital and/ 
or analog, computer research and de- 
velopment program. 
Salaries commensurate with experience 
and ability. Excellent opportunities for 
qualified personnel. 

Contact: 
C. G. Jones, Personnel Department 

GOODYEAR AIRCRAFT CORPORATION 
Akron 15, Ohio 

Physicists 

Mathematicians 
Electronics Engineers 

Mechanical Engineers 

Cornell Aeronautical Laboratory, an affili- 
ate of Cornell University, has permanent 
positions open for men of project engineer 
caliber with advanced degrees and experi- 
ence in physics, applied mathematics, elec- 
tronics, and instrument design. Assign- 
ments are varied and professionally 
challenging in fields of pure and applied 
physics. 
The position of our laboratory is between 
those of universities and commercial re- 
search institutes. We believe it combines 
many of the traditional advantages of both. 

Inquiries will be treated as confidential. 
They should be addressed to Mr. Nathaniel 
Stimson, Department E, Cornell Aeronauti- 
cal Laboratory, P.O. Box 235, Buffalo 21, 
New York. 

I ENGINEERS- 
- PHYSICISTS `- SENIORS 

a Il 'hat do you want in a position? 

ire your aims and ambitions? 

The W. L. Maxson Corporation offers t 
special opportunities if you are heavily 
experienced in research and develop- 
ment on radar, computers and asso- 
ciated equipment. 
Please address your job requirements 
and resume to A. Hoffsommer for indi- 
vidual attent:on. 

THE W. L. MAXSON 
CORPORATION 

460 W. 34th St., N. Y. 1, N. Y. 

SEVERAL ENGINEERS 
Needed by contractor for work at 
Naval Air Missile Test Center, 50 
miles northwest of Los Angeles. 
College Degree and experience 
essential. Radar, digital computer 
or general pulse technique experi- 
ence required. 

ELECTRONIC ENGINEERING CO. 
OF CALIFORNIA 

180 South Alvarado Street 
Los Angeles 4, California 

Engineers - Executives - Technical Men 
Salaried Positions, $4,000 to $30,000. This Con- 
fidential service for men who desire a new connec- 
tion, will develop and conduct preliminary negotia- 
tions without risk to present position. Send name 
and address for details. 

TOMSETT ASSOCIATES 
1207-2 Berger Bldg., Pittsburgh 19, Pa. 

REPLIES (Boo No.): Address to office nearest you 
NEW YORK: 330 W. 42nd St. (18) 

CHICAGO: 520 N. Michigan Ave. (II) 
SAN FRANCISCO: 08 Posit St. (4) 

POSITION VACANT 

ENGINEER WITH minimum of five years ex- 
perience, familiar with television and uhf. 

design to take complete charge of laboratory 
in central Connecticut area. Excellent oppor- 
tunity with fast-growing concern. Give com- 
plete details including age, education, experi- 
ence, references, availability and salary de- 
sired. P-7232, Electronics. 

ELECTRONIC PHYSCIST for research and 
development work on instrumentation prob- 

lems with major petroleum refiner. Degree in 
physics essential, M.S. or Ph.D. preferred. 
Must have a minimum of 5 years' research ex- 
perience on a variety of electronic problems 
and demonstrated ability to develop new and 
ingenious electronic devices. Age 28-40. Loca- 
tion Chicago. Salary dependent upon training 
and experience. Reply in confidence giving 
full details to P-7361, Electronics. 

SELLING OPPORTUNITY OFFERED 

SALESMAN TO organize and promote sales of 
high quality radio resistors now being pro- 

duced by a company well established in radio 
and electrical component industry. Give sum- 
mary of experience and availability in reply. 
SW -7239, Electronics. 

EMPLOYMENT SERVICE 

SALARIED PERSONNEL, $3,000-$25,000. This 
confidential service, established 1927, is 

geared to needs of high grade men who seek 
a change of connection under conditions assur- 
ing, if employed, full protection to present 
position. Send name and address only for 
details. Personal consultation invited. Jira 
Thayer Jennings, Dept. L, 241 Orange St., New 
Haven, Conn. 

OPENINGS:-EE's, BS or equiv. Electronic, 
Chief Engrs. (const.-maint.), Instructors, 

Armen -tech. (Exp. or student), Xmitter Engrs. 
1st fone lic. nec. RRR-Radio-TV Employment 
Bureau, Box 413, Philadelphia, Pa. 

POSITION WANTED 

AVAILABLE JANUARY first or earlier radio 
engineer over twenty-five years experience 

communications and aeronautical fields, for- 
eign and domestic. Speak, read and understand 
Spanish. Prefer Latin America. PW-7409, 
Electronics. 

SELLING OPPORTUNITY WANTED 

ELECTRONIC COMPONENT Part Salesman, 
30, presently selling to radio, TV and electri- 

cal manufacturing industry in East. 12 yrs. 
selling experience. SA -7373, Electronics. 

MANUFACTURERS REPRESENTATIVE seeks 
additional electrical or electronic account. 

New York, New Jersey territory. Good follow- 
ing in industry. Will consider sales manage- 
ment. SA -7426, Electronics. 

SPECIAL SERVICE 

Technical Illustration (Airbrush) 
exploded views, cutaway rendering, and top 
quality photo -retouching. For instruction 
manuals, advertising, and catalogues. Hirshon, 
113 West 42nd St., N.Y.C. LO 4-8163. 

EMPLOYMENT EQUIPMENT . . . 
BUSINESS 

OPPORTUNITIES 
Whatever your need- 

think "SEARCHLIGHT" FIRST 
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SEARCHLIGHT SECTION 

SENIOR 
ELECTRONIC 

CIRCUIT 

PHYSICISTS 
for 

Advanced Research 
and Development 

MINIMUM 
REQUIREMENTS: 

1. M.S. or Ph.D. In Physics or 
E.E. 

2. Not less than five years ex- 
perience in advanced electronic 
circuit development with a record 
of accomplishment giving evi- 
dence of an unusual degree of 

ingenuity and ability in the field. 

3. Mínimum age 28 years. 

Hughes Aircraft Company 
Attention: Mr. Jack Harwood 

CULVER CITY, CALIFORNIA 

ENGINEERS 

RESEARCH and DEVELOPMENT 

Career Positions 
for 

Top Engineers and Analysts 

SENIOR ELECTRONICS AND ELEC- 
TRONICS ENGINEERS-B.S. or M.S. de- 
gree; 2 to 7 years experience in radar. 
television, pulse, video or display cir- 
cuit design. 

DIGITAL COMPUTER DESIGN ENGI- 
NEERS. 

AUTOMATIC TELEPHONE SWITCH- 
BOARD DESIGN ENGINEER. 

SENIOR ELECTRO -MECHANICAL ENGI- 
NEERS-Degree and at least 4 years 
experience in servo -mechanism anal- 
ogue computers, special weapons or 
system design. 

Submit detailed resume. Personal inter- 
view will be arranged. 

THE GLENN L. MARTIN COMPANY 
Employment De-artment 

BALTIMORE 3, MARYLAND 

WANTED 
Distributor for our telephone -type inter -office 
communication equipment. Fully inter-conununl- 
cating push-button handset instruments, loud - 
speaking. Only first class, well established sales 
and installation organization need apply. 

Please reply to 
MODERN TELEPHONE CORPORATION 

509 Madison Avenue, New York 22, N. Y. 

ELECTRONIC ENGINEERS 
BENDIX RADIO DIVISION 
Bendix Aviation Corporation 

PRODUCTION DESIGN RESEARCH 
Bendix Radio Division, a leader in the field of high quality 
radar and communications equipment, has positions for engi- 
neers experienced in the design and development, for pro- 
duction, of radio and radar equipment or electronic research. 

Positions are available at all salary levels. 
Good advancement opportunities, air-conditioned plant in 
suburban location, excellently equipped laboratories, tech- 
nical library, large experimental engineering model shop. 

Housing and rentals in Baltimore are plentiful. 
Interviews will be held in Baltimore, Chicago and New York. 

Please send resume of experience promptly to: 
MR. W. L. WEBB, Director Engineering and Research 

BENDIX RADIO DIVISION 
Bendix Aviation Corporation Baltimore 4, Maryland 

RESEARCH ENGINEERS 

ELECTRICAL ENGINEERS 

AND PHYSICISTS 

THE FRANKLIN INSTITUTE 

Laboratories for Research and 
Development 

have open;ngs for personnel with 2-10 

years exile ience. Advanced degrees 
are desirable in certain of the positions. 
Fields of interest covered are: Mathe- 
matcal Analysis of Physical Problems, 
Statistical Theory of Communications, 
Electromagnetic Theory, Circuit Analy- 
sis, Servomechanism Theory, Electrical 
Computing, Advanced and Fundamental 
Circuit Development, Radar and Pulse 
Circuits. Supervision of Operation of 

G.C.A. or Tracking Radar, Air Traffic 
Control Air Navigation. Automatic Con- 
trols:Industrial or Marine Power Drives. 
and Electrical Machinery. 
Send resume of education and experi- 
ence, salary requirements and photo- 
graph to: 

Personnel Department 

THE FRANKLIN INSTITUTE 
Philadelphia 3, Pennsylvania 

RCA VICTOR 
Camden, N. J. 

Requires Experienced 
Electronics Engineers 

RCA's steady growth in the field of elec- 
tronics results in attractive opportunities 
for electrical and mechanical engineers and 
physicists. Experienced engineers are find- 
ing the "right position" in the wide scope 
of RCA's activities. Equipment is being de- 
veloped for the following applications: 
communications and navigational equip- 
ment for the aviation industry, mobile 
transmitters, microwave relay links, radar 
systems and components, and ultra high 
frequency test equipment. 

These requirements represent permanent 
expansion in RCA Victor's Engineering 
Division at Camden, which will provide 
excellent opportunities for men of high 
caliber with appropriate training and 
experience. 

If you meet these specifications, and if 
you are looking for a career which will 
open wide the door to the complete ex- 
pression of your talents in the fields of 
electronics, write, giving full details to: 

National Recruiting Division 
Box 900, RCA Victor Division 

Radio Corporation of America 
Camden, New Jersey 
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SEARCHLIGHT SECTION 

WANTED: 

RESISTORS 
and Potentiometers 

SINGLE J-DUAL JJ-TRIPLE JJJ 

made hY ALLEN BRADLEY CO 

RESISTORS OTHER MAKES ARE ALSO ACCEPTABLE 
ALSO CAPACITORS: MICA & SILVER MICA & CERAMIC 

LEGRI S COMPANY, INC 
130 West 102nd St., New York 25, N. Y. 

Phone: AC sde y 2-0010 

WANTED 
INSULATORS; POLE LINE HARDWARE; 
GUY STRAND WIRE; COPPERWELD WIRE; 
WESTERN ELECTRIC TOOLS; SPLICING 
SLEEVES. 

VICTOR -BERNARD INDUSTRIES 
NE Car. 22nd & Lehigh Aves., Philo. 32, Pa. 

WANTED 
Teletypewriters complete, components or 
parts. Any quantity and condition. 

W-6864, Electronics 
330 W. 42nd St., New York 18, N. Y. 

WANTED 

MICROWAVE 

TEST EQUIPMENT 

W-7142, Electronics 
330 W. 42nd St., New York 18, N. Y. 

WANTED 

900-Fixed Paper Capacitors 
C1'53D1FB405K-4 MF 

Various Rated 6 Watt Wire Wo. Dejur- 
Amsco Potentiometers ± 10% 

3licro-Switches-BZ-2 RW 2 
BZ-7RQ IT 
YP-27 
YP-2 
9-11063 

Wire or Mail Quantities Available - Prices 

W7468, Electronics 
330 W. 42nd St.. New York 18, N. Y. 

WANTED 

Any Quantity: 

SCR -284 & BC -375 
A) Surplus, complete, brand new, unused. 

B) Surplus, complete, reconditioned, ex- 
cellent shape & working order. 

OFFERS: F.O.B. New York to be submitted with 
detailed description of condition & complete list of 
items composing each unit to ... 

W-7414, Electronics 
330 W. 42nd St., New York 18, N. Y. 

WANTED 

WESTERN ELECTRIC VACUUM TUBES 
Types 101F, 102F, 
or B, 311A, 3I3C, 

272A, 
323A, 

274A 
328A, 

or B, 
329A, 

310A 
348A, 

349A, 352A, 373A, 374A- 393A, 394A, 121A 
Ballast Lamps. 

R'-6863, Eir.etronics 
330 W. 42nd St., New York 18, N. Y. 

WILL BUY SUBSTANTIAL QUANTITY 
OF DM -35 

DYNAMOTORS 
new or used but in good working order 

ROCKE INTERNATIONAL CORPORATION 
13 East 40th St. New York, N. Y. 

"SEARCHLIGHT" 
IS 

Opportunity Advertising 
-to help you get what you want. 

-to help you sell what you no 
longer need. 

Take Advantage Of It 
For Every Business Want 

"Think SEARCHLIGHT FIRST" 
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SEARCHLIGHT SECTION 

MICA 
SOLAR XMB 

TAPPED HOLES 
Mfd. Price 

2500 V Test 
.00001 50.35 
.000025 .35 
.00003 .35 
.00005 .35 
.000075 .35 
.0001 .35 
.00015 .35 
.00025 .35 

.ÓO04 .35 

.0005 .40 

.00075 .40 

.00085 .40 

.001 .50 

.001 
.5 

0016 .50 
.0017 .55 
.002 .65 
.0023 .65 
.003 .75 
.004 .95 
.005 .95 
.006 .98 
.0063 .98 
.0069 .98 
.007f .98 
.0075 .98 
.0076 .98 
.008 1.05 
.01 1.25 
.015 1.25 
.02 1.30 
.025 1.30 
.027 1.35 
.03 1.45 

5000 V Test 
.0015 1.75 
.002 2.00 

SOLAR XO 
Solder Luge 
2500 Y Test 

.015 1 30 
.02 1.50 
04 1.75 

.0015 .60 
002 .75 
0022 .75 

.0023 .75 

.0025 .75 

.0027 .80 
003 .80 
.004 .85 

.005 
90 

0056 .95 

.0063 .95 

.0075 1.00 
.0076 1.00 
.008 1.05 
.0085 1.20 

.000855 
.60 

Write For Many 
Others 

SCREW MTG 
Wirleads D TYPE 
Mfd Volt Price 

4 600 $0.35 
8 250 .25 

8-8 450 .50 
16 450 .40 
20 450 .45 
30 450 .50 
29 250 .45 
12 250 .30 

8 600 .60 
8 450 .30 

16 600 .80 
30 450 .50 
20 155 .30 

3040 250 .80 
-30 450 .75 

t 

MINICAPS 
PIGTAIL 

Mfd. Volt Price 
30 450 $0.49 
30 300 .45 
30 350 .43 
40 450 .50 
40 525 .70 
16 350 .35 
16 525 .45 
16 450 .40 
16 100 .24 
20 25 .20 
20 80 .25 
20 4549 
4 355 .30 
8 400 .30 
8 150 .15 

10 150 .20 
10 50 .15 
4 50 .10 
4 150 .14 

ELECTROLYTICS 
Prong Mount 
D. Y. Type 

18e ea. 
10 for $1.75 

Mfd. 
40 

10 

16 
20-20 
10-10 
20-20 
40-40 
20-30 
3820 
40 
30 
80 
10 
15 

30-30 
20-10 
40-20 
50-30 
20-1 
10-1 

Volt 
10 
150 
200 
450 
450 

25 
150 
150 
150 
250 
450 
250 
300 

50 
450 
450 
25 

150 
150 
150 
350 

29c ea. 
10 for $2.75 

6 400 
50 400 
40 450 

30-20 150 
50-50 150 
20-20 350-25 
20-20 400-25 

40-20-10 150 
40-30-20 150-25 
50-50-20 150-25 
60-40-10 150-25 

60 300 
30 450 
32 45 

30-30 150 
70-30 150 
30-20 350-25 
10-10 450 

40-20-20 150 
40-30-20 150 

3850 150 
40-10-100 150-10 

AC CONDENSERS 
75-84 125 1.30 
20-24 110 1.00 
26-30 110 1.00 
31-37 110 1.00 
38-42 110 1.00 
43-48 110 1.00 
43-65 110 1.25 
50-75 110 1.25 
72-87 110 1.25 
86-96 110 1.45 

88-106 110 1.50 
107-129 110 1.75 
124-138 110 1.75 
130-150 110 1.75 
130-180 110 1.90 
161-180 110 1.75 
158-191 115 2.00 

Ceramlcons 
Mmt 

25 
3 27 

44 335 
5 47 
6 50 

8 
57 

.5 58 
11 60 
15 62 
20 67 
24 70 

9 
115 

2200 

125 250 
150 350 
180 1000 

100 8.50 per 100 

Feed 
Button Thru 
40 100 50 

180 200 
175 500 470 
185 100 

9.50 per 100 

RECTIFIER 
CAPACITORS 

Mfd Volt Price 
6000 12 $2.75 
1050 15 .90 
3000 15 1.95 
2x500 15 1.75 

300 25 .95 
500 25 .95 
100 30 .70 

1000 35 1.39 
1050 35 3.49 
2000 50 3.00 
38290 50 2.25 

500 80 1.40 
125 150 1.40 
250 150 1.69 

281000 6 1.10 
75 250 .75 

Wholesale Qtys 
Available 

OIL 
CONDENSERS 

Mfd. Volt Price 
15 220AG $2.20 
.5.5 400 .50 
1 600 .45 
6 600 .98 

.57 

00 1.0 
750AC 1.69 

7 800 1.20 
5 1K .69 

1.5 IK .75 
2 IK .99 

1K .98 

1 S 
1.05 

1.5K .89 
1.5 1.5K .95 
2 1.5K 1.03 
6 1.5K 2.25 
1 2K .98 
.1 2.5K 1.20 
.15 4K 2.95 
.1.4 4.8K 2.95 
.4 5K 2.95 
.1 6K 2.79 
.15.15 6K 3.95 
1.5 6K 9.75 
.1.1 7K 3.39 
.1 7.5K 2.95 
1 7.5K 12.95 
.15.15 8K 4.95 
.1 10K 14.95 
.0016 15K 7.95 

Ó15 16K 36.95 
.25 20K 16.95 
.5 25K 36.95 
1 25K 83.95 
4 50 
1 100 19 
2.5 100 .23 

200VDC 
28.1 2ST .15 

2x11 
3TTS 

.16 

5 2TT .15 
.5 

400VDC 
.15 

28.25 3ST .21 
28.1 3ST .21 

38.1 3ST .25 
.1 .19 
.5 

2TT 
.19 

1 2ST .23 
2 

600V DC 
.26 

.1 2BT .20 

.1 2ST .21 
28.1 3ST .27 
28.1 3BT .25 
28.1 2ST .26 
38.1 ST .25 
28.25 3ST .23 
.25 2TT .20 
1 2ST .30 
281 3ST .35 
2 2ST .40 
2 Ì 1000VDC 

.39 

1 2ST .45 
MANY OTHES 

ARR2 
HOM- 
ING 
REC. 

Tunes 234-258 Mc. 
Contains 4-6AKS, 
6-3001, I - I2A6. 
Ideal for 2-0-10 
Meter Cony. Lesa 
Dyn. As is fair 

$4.95 

BC -659 Mobile FM 
TRANSCEIVER - 
P.O. SCR -610. In- 
cludes 10 meter 
band. Excellent 
condition with 
tubes $15.95 
PE -120 Power Sup- 
ply - Less vibrator 
tubes and Cond. 

$6.50 
Combination BC 
620 and PE -120. 
Both for $20.95 

R5/ARN 7 
Compass Rec. 

ADF Rec. 100 te 
1750 KC, In 4 
Bands 5 -Gang Tun- 
ing Capacitor w/I5 
Tubes. 4-6K7, I - 
6L7, 1-615, 2-6B8, 
2-6F6, I -6N7. I- 
6SC7, 2.2051, 1- 
524. Exo. R55.00 
Good $38.00 

0-5 MA 
& 0.5 V 

Scale 
w/110V 

Movement 
2" Metal 

Case 
Read rite 

Meter 
98* ea. 

10 for 9.06 

0-250V 31/2" Rd Bake 
Weston 476 $4.25 
0-5 MA Basic 41/2" Rect 
Bake 100 Meg/606V/60V/30 
VDC $5.95 
0-150 VAC 31/2" Rd Bake 
Weston 476 $4.25 
0-5 MA Basic "S" Rd Metal 
Simpson Mod 23 w/mult. 
scales 0-100 Mg. 0.600V 
0.500/50/14 VDC .$4.25 
0-5 MA Basic 3" Rd Bake 
Simpson Mod 23 w/mult. 
scales 3-100 Meg/600V/5MA 

$4.25 
100.0-100 Microamps 41/2" 
Rect. Bake. Weston Mod 801 

$8.95 
0-200 Microamp 41/4z Rect 
Bake $7.10 
0-200 Microamp 31/4" Rd 
Bake $4.25 
0.200 Microamp 4' Rect 
Bake. Weston 741 _513.95 
0.300 VDC 4" Rect Bake 
Weston 741 $13.90 
0-1 MA 3" Sq GE Mod DO 
53 
0-10 MA 31/4" Rd Bake 
Delure 5310 $3.95 

aMMGàOis-.iTeaMdl rr , 
ra, -+ eorNMérOlp,avyrr0,yq. 

.. M now - / . 
METERS 

RU 19/ 
GFII or 
SCR 183 
Recur & 
Xmtrs 

Designed 
for Mobile 
and Air- 
craft 2000 
to 9050 Ko 

or Xmiting 187.13950 for 
Recvg. Jsing T -U. 12-15 
watt Rec Less T.Ú...53.95 
Xntr Leas T.0 3.95 

SCR 183 Ree 
(9M Tuning Units 

D Range 850- 
1 330 KV 

E Range 1336-2040 KC 
F Range 2.04.3 MC 
G Range 3.4.5 MC 
H Range 4.6 MC 
K Range 9.05.13.5 MC 
Total Range 400-600 KC 6-9 M1.79 ea. 
SCR 183 XMTR TUNING 

UNITS 
1-1.2 MC 
1.2-1.5 MC 1.49 1.2.4 MC 
5-6.2 MC 

4-5 MC w/4495 KC 
XTAL 2.79 

BC 223 
XMITER 
30 Watt 

Transmitter 
with crystal 

oscillator 
control on four preselected 
channels -also master oscil- 
lator. Frequency coverage 
2000 KC to 5250 KC. by 
use of three plug In coils. 
Five tube operation, 801 os- 
cillator, 801 power ampll- 
Ser, two 46 modulators, 
and one 46 speech amplifier. 
Price with TU -17 Tuning 
Unit, 2000 to 3000 KC 32.95 

SCR 522 VHF XMTR- 
RCVR 

10 Tube Xtal Controlled 
Rcvr. 7 Tube Xmtr. Makes 
Ideal 2 Mtr. 2 way mobile 
rig for Cabs., etc. 100-150 
MC w/Tubea $34.95 
DC 221 Freq Meter Cabinet. 
wood $2.90 

ARC 5 Xmfro 
V F D Drivers 

40 Watts Out- 
put 3-4 Mc 

56.95 
Used Falr 

Coed. 

Superhet Recvrs 
W/Dyn - Used - 
Fair. Can be con- 
verted to 

I IOv 60 cy. 
190-550 Kc 96.95 
3-6 Mo ....54.95 

0.30 Volt DC 
Meter. West- 
inghouse Type 
AX. 1209830 
Aircraft E30. 
Special Price 

$2.49 

Ch romalox 
Heating Unit 
Monel 115V, 
75/"L x Iyz" x 
s/s9, 7 Amp, 5 ohms, 250 
Watt. Price 

$1.25 

Birtcher 
Tube Clamps 

926-C 
926-16 
926-B1 
926-B2 
926-B8 
926-C15 
926-C-13 
926-C-19 
926B-16 
926A-14 
926C1 
926A11 
926-831 
926C-23 
929-1 
926B-10 
926B-18 
926-K2 
Each 150 
10 1.40 

100 12.00 

BC -605 
INTERPHONE 
AMPLIFIER 

Easily converted to 
an ideal Inter -Com- 
munications set for 
office -home -or fac- 
tory. Original. New 
w/eonverslon. Dia- 
gram $4.75 

ARC 5 M.O. 
COILS 

6029 3-4 MC 
6030 ....4 5.3 MC 
6031 ....5 3-7 MC 
6032 7-9.1 

Price 390 ea. 
4 for $1.50 

w 
Interphone 

AMPLIFIER RL -2 
Convert to high fi- 
delity phone Amp. 
or special Amp. 
Complete with 
tubes and dyna- 
motor, for 24 V. 
DC operation. Used 
but in good condi- 
tion. SPECIAL 
PRICE $2.29 

Span Xirm 110V 
60CY Input 01-A S .45 7E5 1.001615 .89'EF50 .79 

30v/3.5A for Rect. IB26 4.85 7E6 .72' 704-A .751F-127 20.00 
ato. $2.75 2C21 .69 IeY .60 705-A 2.85 FC2S8A 
24v/1.5A for ARC/ 2C22 .69 12A6 .35 724B 1.75 165.00 

S, etc. $1...% 2X2/879 .69 12K8Y .65 800 2.25 GL532 7.50 
2300v/4Ma. 2.5/2A 361.1 2.25 125F7 .49 801-A 1.10 FC271 40.00 

$5.79 2C24 .60 12SR7 .72 804 $9.95' GL562 75.00 
IOW Vet / 55Ma, 3C30 .70. 15P 1.40 815 2.50' GL623 75.00 
2x6v/1.2A $4.49 306 .79 28D7 .75 836 1. t5 GLi97 75.00 
720Vot/220Ma, 6.4 3CPI 3.50 30 (Spec.) .70 837 1.95'ML100 60.00 

7.7A, 6.4/6, Sv/ 312121-A 1.50 45 (Spec.).59 , 843 .59 ()KS, 65.00 
3A, I.25/.3A 3DP1 2.25; 39/44 .49 865 15.00 0E60 65.00 

$3.25 3EP1 F 2.95 35 51 .72 861 40.00 ppR61 65.00 
04SVot / 90Ma, 5v/ 3FP7 1.20 227A 3.85 874 1.95 OR62 65.00 

2A 0.3v / 1.2A. 3Q5 .79 225 8.80 876 4.95 VR91 1.00 
Tapped Pri. 5BP1 1.95 268-A 20.00 1005 .35 VR130 1.25 

$2.25 5BP4 4.95, 355-A 19.50 1619 .21 VR135 1.25 
2.bv/5A, 2.5v/5A. SCP1 3.75417A 25.00 1624 .85 VR137 1.25 

for 866 Tubes 5FP7 3.50 530 90.00 1629 .35 VUI20 100 
9W0 Vt. .52.95 5230 39.50 531 45.00 1961 5.00 VU134 1.00 

350Vct 70 Ma 6.3/ 6G 2.00 532 3.95' 9002 .65 WL532 4.75 
.6 6.3v/1.8A 6SC7 .70.559 4.00 9004 .47 WN/50 3.0 

51.75 7C4 1.00 562 90.00 CEQ72 1.95 
1 WT260 5. 0 

led DYNA- AA/ 

MOTORS 1ai; 
AT 3Y 

SURPLUS ßíi PRICES ° 
Input Output Radio 

Type Volta Amps. Volts Amps Set 
PE86 28 1.25 250 .060 RC 36 
DM416 '14 8.2 330 .170 RU 19 

DY-2/ARR-2 28 1.1 250 .060 ARC -5 
DM36 28 1.4 220 .080 SCR 508 
DM25 12 2.3 250 .050 BC 367 

28 1.25 275 .070 BC 348 
DM33A 28 7 540 .250 BC 458 
DM42 14 48 515 .110 SCR 506 

1030 .050 

PE101C 13/28 12.6 400 .135 SCR 515 
6.3 800 .020 

BD AR 93 28 3.25 375 .150 
23350 27 1.75 285 .075 APN-1 
35X0456 28 1.2 250 .080 
ZA.0515 12/24 4/2 500 .050 
ZA.0516 12/24 8/4 12/275 3/.110 
B-19 pack 12 9.4 275 .110 Mark II 

500 .050 
D-104 12 225 .100 

440 .200 
DA -3A" 28 10 300 .060 SCR 522 

150 .010 
14.5 .5 

#5053 28 1.4 250 060 APN-1 
PE 73CM 28 19 1000 .350 BC 375 
DM21 14 3.3 235 .090 BC 312 
CW21AAX 13 12.6 400 .135 

26 6.3 800 .020 
9 1.12 

BD 77KM 14 40 1000 .350 BC 191 

PEj94 28 10 300 
150 

14.5 

.260 SCR 

.010 522 

.5 

866 Filament 
Xfrmr 2 x 2.5v 

6 Amp 8000 V 

Test Size. Ap- 
prox 31/2z SQ. 

Easy to Mount. 
Price $2.95 

Trimmer Cond. 
Variable 

15 MMF 
5 MMF 

20 MMF 
40 MMF 
50 MMF 
60 AlMF' 

21 
ea. 

HIGH 
CURRENT 

MICAS 

Ceramic Case 

120 MME 
IOKVW $19.00 

30 MMF 
IOKVW 19.00 

.08 MFD 
1500 ... 10.09 

.045M ED 
2000 ... 12.00 

.00012 
KVW 24.00 

.0051 
15 KVW 21.00 

.001 25 K 35.00 

BC 929 SCOPE 
3 Oscilloscope using 9 tubes. 
3BP1, 6SN7, 6H6. 6BGG, 6X5, 
2X2, (Now 400 cy) easily con- 
verted to 60 cy. Complete w/ 
tubes $24.95 

PE 157 VIBROPACK FOR 
BC 745 

Runs on 2V DC. Obtained from 
small Willard Rechargeable bat- 
tery contained in case which is 
charged from 6 Vac or DC. Also 
contains 5" PM Sneaker & Jacks 
for Mike Hdsets. Used, excel 
lent $9.95 

LP21 LM Radio Compas Loop. 
Excellent Cond. $10.95 

BC 434 CONTROL BOX 
Remote Control for ADF Rec. 
BC 433. Contains 0-5 Mill Tun- 
ing Meter, Dial Control, 4 Sub 
Min Grain of Wheat, 24V Pilot 
Lights. Brand New $3.95 

BC 620 Mobile Rec. 20-27 MC 
w/Tubes. Excellent Cond..$15.95 

PE 117 Power Supply Less Vibra- 
tor Cond. & Tubes. Price...$5.95 

HORSIE TALKIE BC745 Xmttr 
Rcvr. 3-6 MC w/I T.U Less 
Power Supply $12.00 

B 

Available in Stock 
Large Qtys. 

Amphenol Connectors 
Write for List 

POTS 
Mod J 22552 .47A $1.10 
Mod 1 100052 .22A 1.10 
Mod H 152 !250 .89 
Mod J 8004 500 1.10 

5E2 250. 2.79 
50008 40 .89 

20Kí2 80 1.10 
100Kí2 100 2.25 

Voltage Stabilizer 
VR3 

95-130V 2.4A 60Cy Iß Out. 
115V 120 Watt 100% Mfg. 
Raytheon w/Ext. Bx Box. 
Sockets & cable used but 
good $19.95 

Voltage Regulator 
VH623 

95.130V I.75A 60Cy 1Qì CU 
I I5V 150 Watt 100%. 
Slightly used, excellent 

$19.95 

BC -733D SUPERHET 
RECEIVER 

w/10 Tubes, 6 Selector - 
Relays operate on Xtal 
Controlled Freq. 108.3-110.3 
MC. Can easily be converted 
to 2 Mtr. ham bands 

$7.95 ea. 

TUBES! Outstanding Values 

LAMPS 
#1488 - 14V 

10/50$ 
#623 - 24- 
282 10/50p 
1251 - 24- 
28V 10/502 1619-1619-1619 
LM37 13V Octal Base Penton Aversatile 10/50Q 
Red IOW L High Perveance Tube, 

2 î 60V 84 ea.5 for Gtd. New $1.00 

CHOKE SWINGING 
9/60 Hy 400/.05 MA. 10000 
volt test. Mun Super Elect. 

$8.95 

TUNING UNITS FOR BC 191 

TU 5- 1500 to 3000 KC $2.95 

TU 6- 3000 to 4580 KC 2.95 

TU 7- 4500 to 6200 KC 2.95 

TU 8- 6200 to 7700 KC 2.49 

TU 9- 7700 to 10000 KC 2.49 

TU.10-10000 to 12500 KC 2.49 

TU 26- 200 te 550 KC 2.49 

All merch. guar. Mail orders promptly filled. All prices F.O.B. N. Y. C. Send MO or Chk. Only shipping Chgs. sent C.O.D. Rated concerns send P.O. 

COMMUNICATIONS EQUIPMENT CO. 
131 Liberty St., New York, N. Y. Dept. E-9 CHAS. ROSEN Phone: Digby 9-4124 
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SEARCHLIGHT SECTION 

M 
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E 
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E 
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P 

M 
E 

N 
T 

UG/Ì5U 
U G206U 
UG87U 1.25 
UG27U 1.69 

UGI672 
I 

U 2.25 

UG254U 1.69 
UG86U 1.40 

UG8SU 1.45 
UG58U .60 
UG9U .89 

U G I O3U .4b 

UG 40/U Sped.lfor 

U G 40AMix 

ssY. 
1..75 10 

UG 343 Cover 2.35 
UG 344 Choke 3.00 
UG 425 Contact 2.00 
UG 116 Cover & Coup 

Ring 1.95 

THERMISTORS 
D-167332 (tube) .::.5.95 
D-170396 (bead) .5.95 
D.167613 (button) ..$.95 
0.164699 for MTG In 

"X" Band Guide $2.50 
D-167018 (tube) ....$.95 

WRITE FOR 

C.E.C. MICRO- 
WAVE CATALOG 
NOW AVAILABLE 

VARISTORS 
D-170225 $1.25 
D-167176 $ 95 
D-168687 $ 95 
D-171812 $ 95 
D-171528 $ 95 
D-171528 5 95 
D-168442 $3.00 
D-165593 $1.25 
D-98836 $2.00 
D -161871A $2.85 
0-171121 $95 
D-98836 51.50 
D-162356 (308A) 
D-183357 .... $2.00 
D-99946 52.95 

23,000 to 27,000 mc. BENCH TEST 
Precision Slotted Line. DeSlornay Budd type 
337 5400.00 
Complete with adjustable probe and crystal output. 
Square flanges. 
Precision Slotted Line. Adjustable probe. Humble 
Oil type. CPK-21I1Ú $200.00 
Directional Coupler-Wavemeter Mnt. 12DB.. 60.00 
Precision Var Attenuator, mfg. Bernard Rice.90.00 
Tunable Xtal Mnt. DB423 less tuning plung. 30.00 
Flap Attenuator. DB405 10D11 attenuation..$25.00 
Low Power Load $20.00 
Screw Tuner $25.00 
Shunt Tee $35.00 
Waveguide Lengths. 2" to 6" long, gold-plated with 
circular flanges and coupling nuts....$2.25 Der inch 
APS-34 Rotating Joint $49.50 
Right Angle Bend E or H Plane, specify combina- 
tion of couplings desired $12.00 
45° Bend E or H Plane, Choke to cover $12.00 

PLUMBING -1/2" to 1/4" Waveguide 
Directional coupler CU-103/APS32 $49.50 
Mitered Elbow, cover to cover $4.00 
TR-ATR Section, choke to cover y4 00 
Flexible Section 1' choke to choke $5.00 
"S" Curve Choke to cover $4.50 
Adaptor, round to square cover $500 
Feedback to Parabola Horn with pressurized win- 
dow $27.50 
Low Power Load, less cards $18.50 
K Band Mixer Block $45.00 
Waveguide % x Vi" $1.00 per ft. 
Circular Flanges 50$ 
Flange Coupling Nuts 50$ 
Slotted line, DEMornay-Budd #397, new....$450.00 
90° Twist $10.00 "K" Band Directional Coupler C11104/APS-34 20 
DB $49.50 ea. 
K BAND 21(33 w/cap $115.00 
3131 Magnetrons $55.00 

8500 Mc to 9600 Mc Bench Tes 
Slotted Line. Complete with adjustable probe. 
crystal output, precision vernier adjust. Humble 
oil type $220.00 
Klystron Mount. DEMornay Budd type DB380 for 
2K25, etc., includes tunable termination....$70.00 
Variable Attenuator. DeMornay Budd type DB333. 
Maximum attenuation 351311 $120.00 
Variable Stub Tuner. DB538. 180 degree phase 
shifting capability $70.00 
Flap Attenuator. DB385. Maximum Attenuation 
18Dß $25.00 
Magic Tee. DB539 $42.00 
Wave Guide to Type "N" Adapter. DB377 515.00 
Low Power Termination. DB381 518.50 
Uni -Directional Coupler. DB390. 23DB type "N" 
output $18.50 
Pick Up Horn. Type "N" output 54.50 
Wavemeter. 8500 to 9400 mcs. with calibration. 
Micrometer adjust head. Reaction type $85.00 
Waveguide Lengths. Plated and fitted with coup- 
lings available in 6", 12". 24", 30". 80" sec- 
tions $2.00 per ft. 
90 Degree Elbows. E or H plane, 2%" radlus.$12.50 
Mitered Elbows. E or H plane $10.00 
45 Degree Offset Elbows. E or H plane 510.00 
90 Degree Twist. 6' long $8.00 
Bulkhead Feed-Thru Assembly $15.00 
Pressure Gauge Section. 15 lb. gauge and press. 
nipple $10.00 
Pressure Gauge. 15 lbs $2.50 
Crystal Mount. 1N25 type crystal holder....$17.50 

Plumbing -1" x 1/z" Waveguide 
Dual Oscillator -Beacon Mount. PIO APSIO Radar 
for mounting two 723Á/B klystrons with crystal 
mts. matching slugs, shields $42.50 
Dual Oscillator Mounts. (Back to back) with crys- 
tal mount, tunable termination, attenuating 

Directional Coupler, UG-40/11 Take off 
0 

DB $17.50 
Directional coupler, APS-8 type "N" take off 20 
DB calibrated $17.50 
Flexible Section 18" long 5512.00 

Rotary Joint Choke to Choke 10.00 
21(25/723 AB Receiver local oscillator Klystron 
Mount, complete with crystal mount, Iris coupling 
and choke coupling to TR $22.50 
TR-ATR Duplexer section for above $8.50 

11/4" x 1/4" WAVEGUIDE 
Slotted Line. Complete with adjustable probe, 
ostaOil 

type 
output, precision vernier adjust. Humble$225.le 

Tunable Termination. Precision adjust $65.00 
Low Power Termination $25.00 
M aglc Tee $45.00 
Transition. 1%" x %" to 1' x34" $19.50 
Oscillator Mount. for four 723AB klystron 538.50 
90 Degree Elbows. E or H plane $12.50 
Waveguide Lengths. Cut to size and supplied with 
1 choke, 1 cover, per length $2.00 per ft. 
Wavemeter. Absorption type. Precision micro- 
meter adjust. Very high "Q" $150.00 

MAGNETRON MAGNETS 
Gauss Pole Diam. Spacing Price 
4850 Us in. 
5200 11/32 in. 
1300 1% In, 
1860 1% in. 

ye In. 
4 In. 

1 5/16 In. 
1r/s In. 

$12.50 
$17.50 
$12.50 
$14.50 

Electromagnets for magnetrons $24.50 ea. 

GE Magnets type M7765Ì15. GI Distance Between 
pole faces variable. 2 1/16" (1900 Gauss) to Ir/2" 
(2200 Gauss) Pole Dia.1 5/g New Part of SCR 

$34.50 0 
3 
a QK 61 2J32 2J61 

QK 60 2137 2J62 
1) ) ,. 2121 2J38 3J31 

' a 
2J26 2J40 714AY 
2J22 2J39 5J30 

4K 6 2J27 2149 716DY 
QK 59 213E 2J34 7208Y 

Klystrons 723A. 707B, 417A, 2K4I 

MAGNETRONS 

720CY 
725-A 
730-A 

7700 

708 

COUPLINGS-UG CONNECTORS 
$ .75 UG 117 Choke $2.50 

.90 UG 51 Cover 1.00 
UG 52 Choke 1.35 
UG 210 Cover 1.85 
UG 212 Choke 2.40 
r/e Coax Female Ring .50 

XCoax Male Fittin 
Bad Cire. Choke 

.95 

Flange 
X Band Flat Contact 

.50 

Flange Vs Thk .25 
Contact Ring r/4 Thk 

I% dia. hole .25 
UG 53/U, Cover 4.00 
UG 54/U, Choke 4.75 
UG 55/U, Cover 4.00 
UG 56/U, Choke 4.75 
UG 65/U, Contact 6.50 
UG 149/U, Cover 3.00 
UG 148/U, Choke 4.00 
UG 150/U, contact 3.00 
UG 39/U, Cover .60 
UG 40/U, Choke .80 
Write us your needs 

6000 Mc. to 8500 Mc. Bench Test Plumbing 
11/2" x 3/4" Waveguide 

Klystron Mount. DB356 complete with shield end 
tunable termination $125.00 
Flap Attenuator. DB381 $45.00 
Precision Wavemeter. DB358. Micrometer adlust 
head $190.00 
Variable Stub Tuner $90.00 
Waveguide to Type "N" Adapter $18.50 
Wavemeter Tee. DB352 $32.50 
Slotted Line. DB354 Precision vernier adjust, less 
probe $320.00 
Magio Tee $80.00 
Directional Coupler., two hole 25DB coupling type 
"N" output 525.00 
Precision Crystal Mount. Equipped with tuning 
slugs and tunable termination $125.00 
Tunable Termination. Precision adjust $70.00 
Low Power Load $35.00 

4000 to 6000 mcs. Bench Test Plumbing 
2" x 1" Waveguide 

Slotted Line. DEMornay type 332 complete with 
probe, etc. $600.00 
Flap Attenuator 548.00 
Variable Stub Tuner and Low Power Termination 

$48.00 

Wavemeter Tee 548.00 
Adapters: Choke to choke $18.00 

Cover to cover $14.00 
Choke to cover $16.00 

Waveguide to Type "N" Adapter $45.00 

Directional Coupler. Two hole type, type "N" 
output $48.00 
Klystron Mount. Equipped with tunable termina- 
tion and micrometer adjust. klystron antenna 
tuning $110.00 
Crystal Mount. Equipped with tunable termination 
and micrometer adjust crystal tuning $125.00 
Tunable Termination. Preclsioo adjust $90.00 

3000 MC. BENCH 
TEST EQUIPMENT 

10 CM Wavemeter WE type B435490 Transmission 
type, type N Fittings, Veeder Root Micrometer 
dial., Gold Plated W/Callb. Chart P/o Freq. 
Meter X66404A. New $99.50 
ASI4A/AP-10 CM Pick up Dipole with "N" Cables 

54.50 
LHTR. LIGHTHOUSE ASSEMBLY, Part of RT39 
APG 5 & APO 15. Receiver and Trans Cavities w/ 
msoit. Tr. Cavity and Type N CPLO. To Revr. 
Uses 2C40, 2C43, 1B27, Tunable APE 2400-2700 
MCS. Silver Plated 549.50 
Beacon Lighthouse cavity 10 cm with miniature 28 
volt DC FM motor. Mfg. Bernard Rice..$47.90 ea. 

S. BAND 
90° Twist, circular cover to circular cover $25.00 
Magnetron to Waveguide Coupler with 721A Du- 
plexer Cavity, gold-plated $45.00 
721A TR Box complete with tube and tuning 
plungers $12.50 
McNally Klystron Cavities for 707B or 2K28 Three 
types available $4.00 
F-29/SPR-2 Filters, Type "N", input and output 

$12.50 
726 Klystron Mount, Tunable output, to type "N" 

TEST PLUMBING 
complete, with socket and mounting bracket $12.50 
WAVEGUIDE TO v/e" RIGID COAX "DOOR- 
KNOB" ADAPTER, CHOKE FLANGE, SILVER 
PLATED BROAD BAND $32.50 
WAVEGUIDE DIRECTIONAL COUPLER, 27 db. 
Navy type CABV-47AAN, with 4 in. slotted 
section $32.50 
SQ. FLANGE to rd choke adapter, 18 in. long OA 
1% in. x 3 in. guide, type "N" output and 
sampling probe $27.50 
AN/APR5A 10 cm antenna equipment consisting 
of two 10 cm wavegulde sections, each polarized. 
45 degrees $75.00 per set. 
POWER SPLITTER: 720 Klystron input duals " output .00 

" RIGID COAX 
10 CM FEEDBACK DIPOLE ANTENNA, In 
lucite ball, for use with parabola 74" Rigid Coax 
Inut $8.00 
72ÌA TR cavities, heavy silver plated $2.00 ea. 
Magnetron Coupling with TR Loop $7.50 
Sperry Rotating Joint, pressurized $22.50 

length 
Lengths Stub Supported, gold-plated, per 

er 
Short Right Angle Bends (for above) $2.50 

GENERAL TEST EQUIPMENT 
Multi Frequency Generator. American Time Prod- 
uct type SC -16. Frequency 10 to 190. Precision 
Standard "Watch -Master". 
UHF Signal Generator. R.C.A. type 710A. 370 to 
560 mes. 
Wheatstone Bridge. Industrial Inst. type RN -1. 
FM Signal Generator. Boonton Radio type 155A. 
Freq. range 1 to 10 mcs., 38 to 50 mcs. 
Condenser Weld Power. Cap. 56 mfd. max.. max. 
chg. 1500 Volts. 
Frequency Meter. Lavoie Model 105-300 to 800 mcs. 
Megohm Bridge. Industrial Instruments type MB. 
Visual Alignment Signal Generator. General Elec- 
tric -0 to 60 mes. 

NEW TEST EQUIP. IN STOCK 
I -185A Oscillator Write 1.158 Range Calibrator 
1.233 -Range Calibrator 
BC 438 Freq. Meter 
RF Preamp 
G.R. Capacity Brdg #216 
G.R. Uni Galvo Shunt 2229 
G.R. 1000 Aud. One. #213 
TS 226A/AP Pwr. Mtr. 0-I000W. 
Sig Gen #804 8.330 MC 

or 
Phone 

for 
Data 
and 

Price 

PULSE EQUIPMENT 
G.E.K.-2745 539.50 
G.E.K.-2744-A. 11.5 KV High Voltage, 3.2 KV 
Low Voltage @ 200 KW oper. (270 KW max.) 1 

microsec. or % microsec. @ 600 PPS $39.50 
G. E. K2450A. Will receive 13 KV .4 microsec- 
ond pulse on pri.. secondary delivers 14KV. Peak 
power out 100KW G. E $34.50 
TPSIO Modulator X Band $350.00 
S0.4 Thyraton Modulator 5600.00 
SCR -268 Keyer units 595.00 
7158 Tubes $12.00 
705A Tubes 52.85 
705 Sockets 70$ 
Complete Une of high voltage pulse transformers, 
networks and dual lines. 

ARMY -NAVY TEST SETS 
TS-45/APM-3 cm Signal Generator. 
TS-226A/AP Power Meter. 
TS62/AP 3 centimeter precision echo box. 
TS36/AP 3 centimeter Thermistor Bridge -Power 
Meter. 
TS89/AP Voltage divider. 
TS268/U Crystal checker for 1N23 type crystals 
etc. 
CW-60ABM 10 Centimeter Wavemeter. Coaxial 
type micrometer adjust cavity, Resonance indicating 
meter, carrying case (similar to T8117/GP). 
TS235/U P high Power Load. "L" band (1000 mcs.) 
LU -1 FREQ. Meter and Test Oscillator. Type 
CitV-BOACL. 
TVN-9HU POWER SUPPLY. MIT Rad. Lab. 

TVN-8SE KLYSTRON POWER SUPPLY. MIT. 
Rad. Lab. 
CS60ABW WATT METER-Wavemeter, 3 CM. 
APRS RECEIVER -1000 to 6000 mcs. 
AN/CPN-8-10 centimeter 40 kw. output EF pack- 
age. Includes magnetron oscillator, complete mod- 
ulator, complete receiver, complete signal and 
power analyzer with 5' scope. 115V AC input. 
Dehydrator Unit CPD 10137 Automatic cycling. 
Compressor to 50 lbs. ComDl. for Radar XSAIN. 
Line. New $425.00 
SO -3 Receiver, 30 me. IF. 8 stages 8AC7. 10 MC. 
Band width inpt. 5.1 me B.W. per stg. 9.6 volt 
gain per stage as dese. in ch. 13 vol. 23 M.I.T 
tad. Lab. Series $99.50 

All merch. guar. Mail orders promptly filled. All prices, F.O.B. N.Y.C. Send M.O. or Chk. Only shipping chgs. sent C.O.D. Rated concerns send P.O. 

COMMUNICATIONS EQUIPMENT CO. 
131 Liberty St., New York, N. Y. Dept. E-9 P. 1. PLISHNER Phone: 1Digby 9-4124 

268 September, 1950 - ELECTRONICS 

www.americanradiohistory.com



SEARCHLIGHT SECTION 

SONAR 
QCQ2. ECHO RANGING AND LISTENING EQUIPMENT 

Use: Medium ASW ships. 
Keying interval. 1,000, 2,000, 4,000, 8,000 yards and manual. 
Projector. Magnetostrictive, permanent magnet polarization. 
resonant frequency about 25 kc. 
Transmitting system. The electron tube driver oscillator and two 
amplifier stages are contained in the receiver chassis: the variable 
tuning condenser being ganged with the receiver tuning condensers 
in order to give uni -control of receiver and driver tuning. In another 
chassis are located the output tubes and the high voltage rectifier. 
Sweep frequency modulation is provided, giving a shift from 400 
cycles below to 600 cycles above the operating frequency during the 
transmission. 
Receiving system. The receiver is of the tuned -radio -frequency type. 
It includes time varied gain, to reduce the volume of reverberations 
immediately following the transmission, and has a "Flat -Peak" 
audio filter, and an adjustable BFO to give an audible note above 
or below 800 cycles. 
Keying and indicating system. Keying is mechanical; cams In the 
indicator unit determine the pulse length and keying interval. Ranges 
are indicated by the flash of a neon lamp. 
Complete sets available less hoist. Also stacks alone. 

QBF AND QM. ECHO RANGING AND LISTENING EQUIPMENT 
Use. Large ASW ships. 
QBF may be converted by field modification, to QJA available. 
Keying interval. 1.000, 2,000, 3,000, 4,000, 5,000. 10,000 yards 
and manuaL 
The electrical train system consists of a handwheel on the stack 
which selects, by commutation, three voltages from the secondary 
of a transformer -like device called a Commutator Transmitter. 
Projector. The projector is of the Rochelle salt crystal type with a 
single element used for both listening and ranging. The frequency 
is 22 to 28 ko. 
Transmitting system. The receiver -driver oscillator unit contains 
two electron tube oscillators, one fixed at about 150 kc and one 
tunable over the range from 160 to 180 kc. The outputs of the 
two are mixed, producing a difference frequency, which is then 
fed to the driver -amplifier unit and thus to the projector. 
Receiving system. The receiver is a superheterodyne type covering 
the range from 10 to 30 kc. 
Keying and indicating system. Ranges are indicated by the flash 
of a neon lamp which revolves at a constant speed, driven by a 
synchronous motor. 

QCU. QCU-I ECHO RANGING AND LISTENING EQUIPMENT 
Use. Small ASW Ships. 
Intended to be used as a replacement for the obsolete WEA-1 
equipment the old hoist. 
Keying interval. 1,000. 2,000. 4,000. 8,000 yards and manual. 
Training is electrical, controlled by hand crank at the remote 
station. 
Projector. Magnetostrictive, permanent magnet polarization, re- 
sonant frequency about 25 kc, split for BDI. 
Transmitting system. The electron tube driver oscillator and two 
amplifier stages are contained In the receiver chassis; the variable 
timing condenser being ganged with the receiver tuning condensers 
in order to give unf-control of receiver and driver tuning. In an- 
other chassis are located two type 811 output tubes and two type 
836 high voltage rectifier tubes. Sweep frequency modulation is 
Provided, giving a shift from 400 cycles below to 600 cycles above 
the operating frequency during the transmission. 
Receiving system. The receiver is of the tuned radio frequency type. 
It includes time varied gain, to reduce the volume of reverberations 
immediately following the transmission, and has a "Flat -Peak" 
audio filter, and an adjustable BFO to give an audible note, above 
or below 800 cycles. 

QCS, QCS-I, QCT. I ECHO RANGING AND LISTENING EQUIPMENT 
Use. ASW ships. 
Keying interval (original). -1,000. 2,000, 5,000, 10,000 yards and 
manual (field modification added 3,000 and 4,000 yards) 
Transmitting system. The driver -rectifier unit contains an electron - 
tube oscillator tunable over the range of 17 to 25.5 kc, and electron - 
tube amplifier and a rectifier power supply. 
Receiving system. The superheterodyne receiver covers the range 
from 13 to 37 ke and may be connected by a selector switch to 
either the "QCQ" or the "JK" face of the projector. It has separate 
audio amplifiers for the range indicator lamp and for the loud- 
speaker. The audible note may be adjusted over the range from 
0 to 1600 cycles. Three degrees of it selectivity and two of audio 
are provided by selector switches connected to filters. 
Keying and indicating system. Keying is mechanical; cams driven 
by the range indicator disc shaft determine the pulse length and 
keying interval. 

1 

THE MUST OF THE MONTH 
Complete 3 CM Radar System equipment 40 KW peak transmitter, 

pulse modulator, receiver, using 723AB, power supply operating 
from 115V 800 Cycle, antenna system. Complete radar set neatly 
packaged in less than 16 cubic feet, all tubes, in used but 
excellent condition-$350.00. This price for laboratories, 
schools, and experimental purposes only. 

High Voltage Power Supply 
15 KV at 30 Ma DC, Bridge Rectifier, Restern Electric.... $125.00 

FM STATION 
General Electrlo Kilowatt Amplifier 
Model 4BT2A1 Type BT2A Serial RC25 
General Electric 250 Watt Exciter 
Model 4BTIA1 Type 3TIA Serial CC833 
General Electric Station Monitor 
Model 413M 1A1 Type BMIA Serial WC268 
General Electric Power Supply 
Model BP241 Type BF2A Serial WC547 
General Electric. Transmitter Console 
Model 4BC3AI Type BC3A Serial WC5 
Type BX-2A Two Bay Circular Antenna with Mast, Transmission 
Line, Elevators and Matchers. 
100 Feet of 1% coax, transmission line including 90' elbows. 
Dehydrator for transmission line. 
Desk and Chair for Transmitter Console. 
Write or phone for data & price. 

APS-2, 10 cm. airborne radar set designed for navigation and 
high altitude bombing. The antenna rotates through 360 de- 
grees. Presentation is PPI and A Scope. The following units 
of the set are supplied: Antenna, transmitter -receiver, modu- 
lator, indicator, 24VDC input power unit. New with all tubes. 
incl. 714AY magnetron, 417A klystron. 

APS.3. 3cm. airborne radar set designed for intercept of enemy 
aircraft and nominal navigation. Antenna is sector scan. Ite- 
mote as well as master indicator is supplied. 725A magnetron 
operates the set at 45kw. Complete sets available with all tubes 
incl. magnetron and 723AB klystons. Both new and used condition. 

APS-4. 3 cm. airborne radar set designed for sector scan surface 
search, mapping and navigation, weather forecasting. intercepting 
of enemy aircraft. Entirely enclosed in a streamlined housing for 
optional motmting on aircraft bomb rack or on nose of large 
bombers. Complete sets with indicator equipment, and power unit 
ready fer installation 

APS-6. 3 cm Night Fighter radar with pencil beam antenna. Trans- 
mitter -receiver packages and antennas available in equal to new 
condition. 

APS-6A. 3 cm airborne radar RF package, 45kw, using 725A mag- 
netron, IF strip using 6AK5's, 723AB beacon and local oscillator. 

ASP -l0. 3 cm airborne radar using 2742 magnetron. Modulator decks 
and low voltage power supply, only, available, less tubes. Beacon - 

local oscillator klyston mounts are available. 

APQ-13. 3 cm airborne radar complete RF package in excellent condi- 
tion including all tubes. 

APS-15. 3 cm airborne radar designed for high altitude bombing, navi- 
gation, intercept of enemy aircraft weather forecasting. Antenna 
rotates 360 degrees. Presentation is PPI and A. scope. The follow- 
ing units are supplied: Antenna, transmitter -receiver, modulator. 
Indicator, slant -range computer, 24VDC input power unit. New 
with all tubes including 45kw 725A magnetron. 723AB local oscil- 
lator -beacon. 

CPN-6. 3 cm Navigation Beacon ground station. Complete installa- 
tion. High power coded beacon of latest JAN design. 115VAC 
Input. 

CPN-8. 10cm Navigation Beacon ground station. Complete and par- 
tial installations available. High power beacon of long range 
capability. Complete power, frequency, operation analyzer (5' 
scone) included. 

CXBR. 10cm MIT navigation beacon equipment. Complete, in ex- 
cellent condition. 

FD & Mark IV. 800mc gunlaying radar mfg and designed by Western 
Electric for battleships. Complete consoles available with all tubes 
including 700A magnetron and modulator thyratron. 

Mark 10. 10cm gunlaying radar, complete, for automatic firing of guns 
as antenna tracks target. 250 KW. 

SA. 200mc Air Search radar especially designed for shipboard or 
mobile installation. Ideal for ground intercept and control of 
aircraft. PPI 7" indicator. Long range. 

SD. 200mo radar similar to SA but designed for installation on sub- 
marines. New. 

SE. 10cm shipboard Surface Search radar, using thyratron modulator. 
Complete installation available including spare parts. "A" scope 
presentation. 250 KW. 

SF -I. 10cm shipboard Surface Search radar with PPI and A acope. 
Used for navigation and target range information on naval vessels. 
250 KW. 

SG. 10cm shipboard Surface Search radar with PPI and A scope. 
Heavy, rugged equipment designed for large naval and merchant 
vessels. 250 KW. 

Sl -I. 10cm radar designed for installation on Submarines. Equipped 
with PPI and A scope. Complete installations. 

SL. 10cm radar designed for Surface search on shipboard. PPI indi- 
cator console. 

SN. 10cm portable radar. Lightweight, easily transportable complete 
radar installation using lighthouse tubes with a 25 mile maximum 
range. 115 VAC operation. 

SO -I. 10cm shipboard radar fur navigation on all types of vessels. 4, 
20, and 80 mile range. PPI indicator. Large antenna. 115 VDC 
input. 

80.8. same as 50-1 but with a lightweight antenna. 

50.13. same as SO -1 but with lightweight antenna, 28VDC input. 
Designed for PT Boat installation. 

SCR 518. Radar altimeter using pulse -echo -time principle, 400mc, 28 
VDC input, CR tube altitude indication. 

SCR 520. Airborne radar RF package, 10cm, complete with pulser, 
hard tube, 714AY magnetron. 

SCR 533. IFF/Air Search trailer, complete, 500mc operation, A scope. 

SCR 663. Sperry searchlight training, aircraft tracking ground installa- 
tion. Used condition. 

SQ. 10cm portable radar designed for use on landing barges and beach- 
heads. PPI, B, A indication on 3" scope. 115 VAC operation. 

TPS-2. 1000mc Portable Early Warning System. Bedspring antenna. 
Complete with portable generator. 

RT73/UPN-2. 10cm Portable Beacon Equipment. 

RADIO SYSTEMS 
White Radio Telephone Model #WRM55. Ship To Ship-Shore To 

Ship-Small Airports-Mines-Plantations-Inter Island-Ranches. 
10 channel Fix Tuned Receiver & Transmitter XMTR Pwr Output In 
excess of 100W unmodulated into antenna of 18 & 100 MMF. 
Freq. Range 2-12 MC. Can be modified to Increase range. Eta! 
controlled. 110V 60 Cy or 220V 60 or 25 Cy. Meas. 24" H x 19" W 
x 14" D. 125 lbs. Write or phone for data. 
TAJ. 500 Watt Low Frequency Transmitter, 150-550 KC, C.W.. 

M.C.W. 
TBK. 500 Watt High Frequency Transmitter 2 to 18 MC, Al, A2, A3, 

Emission. Mfg. by RCA. 

All merch. guar. Mall orders promptly filled. All prices F.O.B. N.Y.C. Send 

COMMUNICATIONS 
131 Liberty St., New York, N. Y. Dept. 

MO or Chk. Only shipping chits sent C.O.D. Rated concerns send P.O. 

EQUIPMENT CO. 
E -g P. J. PLISHNERPjIOIIe: 11) ¡Wily 9-4124 
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EEvBRAND 
NEW SURPLUS OFFERED BY A LEADING 

A.C. MOTORS 
5071930, Delco, 115 V., 60 Cycle, 7000 

r.p.m. Price $4.50 each net. 
36938-2, Haydon Tim- 

ing Motor, 110 V., 60 
cycle, 2.2 w., 4/5 
r.p.m. 

Price $3.00 ea. net. 
Type 1600 Haydon Timing Motor -110 

V., 60 cycle, 3.2 w., 4 r.p.m., with 
brake Price $4.00 each net. 

Type 1600 Haydon Timing Motor -110 
V., 60 cycle, 2.2 w., 1/240 r.p.m. 

Price $3.00 each net. 
Type 1600 Haydon Timing Motor 110 

V., 60 cycle, 2.3 w., 1 r.p.m. 
Price $2.70 each net. 

Type 1600 Haydon Timing Motor, 110 
V., 60 cycle, 2.2 w., 1 1/5 r.p.m. 

Price $2.70 each net. 
Type 1600 Haydon Timing Motor 110 

V., 60 cycle, 3.5 w., 1 r.p.m. With 
shift unit for automatic engaging and 
disengaging of gears. 

Price $3.30 each net. 
Type 1600 Haydon Timing Motor, 110 

V., 60 cycle, 2.2 w., 1/60 r.p.m. 
Price $3.00 each net. 

Eastern Air Devices Type J33 Synchron- 
ous Motor 115 V., 400 cycle, 3 phase, 
8,000 r.p.m. Price $8.50 each net 

Telechron Synchronous Motor, Type B3, 
115 V., 60 cycle, 2 r.p.m., 4 w. 

Price $5.00 each net. 
Barber -Colman Control Motor, Type 

AYLC 5091, reversible 24 volts D.C. 
.7 amps 1 R.P.M., Torque 500 in. lbs. 
Contains 2 adjustable limit switches 
with contacts for position indication. 
Ideal for use as a remote positioner or 
a beam or television antenna rotator, 
will operate on A.C. 60 cycle. 

Price $6.50 each net 

SERVO MOTORS 
CK 1, Pioneer, 2 phase, 400 cycle. 

Price $10.00 each net. 
CK 2 Pioneer, 2 phase, 400 cycle. 

Price $4.25 each net 
10047-2-A Pioneer 2 phase, 400 cycle, 

with 40:1 reduction gear. 
Price $7.25 each net. 

FPE-25-16 Diehl Low -Inertia 20 V., 60 
cycle, 2 phase, 1600 r.p.m., 85 amps. 

Pr:ce $10.00 each net. 
CK2, Pioneer, 2 phase, 400 cycle, with 

40:1 reduction gear. 
Price $6.50 each net. 

CK5 Pioneer, 2 phase, 400 c' cle. 
Price $20.00 ea. net. 

MINNEAPOLIS -HONEYWELL TYPE B 
Part No. G303AY, 115 V., 400 cycle, 
2 phase, built-in gear reduction, 50 
lbs. in torque. Price $8.50 each net. 

INSTR 
peSSC 

Kollsman Type 776-01 400 cycle 2 
phase drag -up type, fix phase voltage 
29, variable phase 35V. maximum, 
frequency 400 cycle. 

Price $10.50 each net. 
REMOTE INDICATING 

MAGNESYN COMPASS SET 
Pioneer Type AN5730-2 Indicator and 

AN5730-3 Transmitter 26 V., 400 
cycle. 

Price $40.00 per set new sealed boxes. 

Kollsman Remote Indicating Compass Set 
Transmitter part No. 679-01, indicator 
part No. 680k-03, 26 V., 400 cycle. 
Price $12.50 each net. 

GYROS 1` 
Schwein Free & Rate 

Gyro type 45600. .1 
Consists of two 28 
V. D.C. constant 
speed gyros. Size á° 

8" x 4.25" x 4.25". 
Price $10.00 ea. net. 

Sperry A5 Directional 
Gyro, Part No. 
656029, 115 volts, 
400 cycle, 3 phase. 

Price $17.50 each net. 

Sperry A5 Vertical Gyro, Part No. 
644841, 115 V., 400 cycle, 3 phase. 

Price $20.00 each net. 
Sperry A5 Amplifier Rack Part No. 

644890. Contains Weston Frequency 
Meter. 350 to 450 cycle and 400 
cycle, 0 to 130 voltmeter. 

Price $10.00 each net. 
Sperry A5 Control Unit Part No. 

644836. Price $7.50 each net. 
Sperry A5 Azimuth Follow -Up Amplifier 

Part No. 656030. With tube. 
Price $5.50 each net. 

Sperry A5 Autopilot Indicator: contains 
Pioneer AY20 Autosyn 26 V., 400 
cycle. Price $9.50 ea. net. 

Pioneer Type 12800-1-D Gyro Servo 
Unit. 115 V., 400 cycle, 3 phase. 

Price $10.00 each net. 
Norden Type M7 Vertical Gyro. 26 V., 

D.C. Price $19.00 each net. 
Allen Calculator, Type Cl Bank and 

Turn Indicator, Part No. 21500, 28 
V. D.C. Contains 28 V. D.C. con- 
stant speed gyro. 

Price $10.00 each net. 
Type Cl auto -pilot formation stick, part 

No. G1080A3. Price $15.00 each net. 
Government ap- 
proved instrument 
repair station No. 
3564. T 

D.C. MOTORS 

5069625, Delco Constant Speed, 27 V., 
120 r.p.m. Built-in reduction gears 
and governor. Price $3.90 each net. 

A-1755, Delco Constant Speed Shunt 
Motor, 27 V., 2.4 amps., 3600 r.p.m., 
1/30 h.p. Built-in governor. 

Price $6.25 each net. 
C -28P -1A, John Oster Series Motor, 27 

V., 0.7 amps., 7000 r.p.m., 1/100 
h.p. Price $3.75 each net. 

Jaeger Watch Co. Type 44-K-2 Con- 
tactor Motor, Operates on 3 to 4.5 
volts D.C. Makes one contact per 
second. Price $2.00 each net. 

General Electric Type 5BA10AJ52C, 27 
V. D.C., 0.65 amps., 14 oz. n. 
torque, 145 r.p.m. Shunt Wound, 4 
lead reversible. Price $5.00 each net. 

General Electric Type 5BA1OAJ37C, 27 
V.D.C., 0.5 amps., 8 oz., in. torque, 
250 r.p.m. Shunt Wound, 4 leads re- 
versible. Price $6.50 each net. 

General Electric Type 5BA10J 18D, 27 V. 
0.7 amps. 110 R.P.M. 1 oz. ft. torque. 

Price $4.75 ea. net. 

D.C. ALNICO FIELD MOTORS 
S. S. FD6-16, Diehl, 27 V., 10,000 r.p.m. 

Prce $4.50 each net. 
S. S. FD6-18, Diehl, 27 V., 10,000 r.p.m. 

Price $4.50 each net. 
S. S. FD6-21, Diehl, 27 V., 10,000 r.p.m. 

Price $4.50 each net. 
5069600 Delco 27.5 V. 250 R.P.M. 

Price $10.00 each net. 
706343 Delco 27.5 V. 10,000 R.P.M. 

Shaft 0.5 in. long. Price $7.50 ea. net. 
5068571 Delco 27.5 V. 10,000 R.P.M. 

with blower assembly. 
Price $10.00 ea. net. 

5071895 Delco 27.5 V. 250 R.P.M. 
Price $10.00 ea. net. 

5072400 Delco 27.5 V. 10,000 R.P.M. 
Shaft 0.5 in. long with worm gear. 

Price $6.75 ea. net. 

GENERAL ELECTRIC 
D. C. SELSYNS 

8TJ9-PDN Transmit- 
ter, 24 V. 

Price $3.75 each net. 
8TJ9-PAB Transmitter 24V. 

Price $3.75 each net. 
8DJ11-PCY Indicator, 24 V. Dial 

marked -10° to +65°. 
Price $4.50 each net. 

8DJ11-PCY Indicator, 24 V. Dial 
Marked 0 to 360°. 

Price $7.50 each net. 

AMPLI FIER 
Pioneer Gyro Flux Gate Amplifier, Type 

12076-1-A. 
Price $17.50 ea. net, with tubes. 

G. E. Servo Amplifier Type 2CV 1 C 1, 115 
V. 400 cycle. Price $9.00 ea. net. 

Minneapolis Honeywell Amplifier Type 
G403, 115 V. 400 cycle. Price $8.00 

37 EAST BAYVIEW AVE., GREAT NECK, N. Y. 
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INVERTERS 
Wincharger Corp. Dynamotor Unit. PE 

101-C. Input 13, V.D.C. or 26 V.D.C. 
D.C. AT, 12.6 or 6.3 amps. Output 
400 V.D.C. AT. .135 amps., 800 
V.D.C. AT. .02 amps., 9 V.A.C. 80 
cycle at 1.12 amps. 

Price $10.00 each net. 

153F, Holtzer 
Cabot, Input, 24 
V.D.C. Output 
115 V., 400 
cycle, 3 phase, 
750 V.A. and 
26 V., 400 cycle, 1 phase, 250 V.A. 
Voltage and frequency regulated also 
built in radio filter. 

Price $115.00 each net. 
14911, Holtzer Cabot. Input 28 V. at 44 

amps. Output 26 V. at 250 V.A., 400 
cycle and 115 V. at 500 V.A., 400 
cycle. Price $40.00 each net. 

149F, Holtzer Crbot. Input 28 V. at 36 
amps. Output 26 V. at 250 V.A., 400 
cycle and 115 V. at 500 V.A., 400 
cycle. Price $40.00 each net. 

12117, Pioneer. Input 12 V.D.C. Out- 
put 26 V., 400 cycle, 6 V.A. 

Price $22.50 each net. 
12117-2 Pioneer. Input 24 V.D.C. 

Output 26 V. 400 cycle, 6 V.A. 
Price $20.00 each net. 

12116-2-A Pioneer. Input 24 volts D.C., 
5 amps. Output 115 volts 400 cycle 
single phase 45 watts. 

Price $100.00 each net. 
5D21 NJ3A General Electric. Input 24 

V.D.C. Output 115 V., 400 cycle at 
485 V.A. Price $12.00 each net. 

PE 218, Ballentine. Input 28 V.D.C. at 
90 amps. Output 115 V., 400 cycle 
at 1.5 K.V.A. Price $50.00 each net. 

METERS 
Weston Frequency Meter, Model 637, 

350 to 450 cycles, 115 volts. 
Price $10.00 each net. 

Weston Voltmeter. Model 833, 0 to 130 
volts, 400 cycle. Price $4.00 each net. 

Weston Voltmeter. Model 606, Type 
204 P, 0 to 30 volts D. C. 

Price $4.25 each net. 
Weston Ammeter. Model 506, Type 

S-61209, 20-0 100 amps. D. C. 
Price $7.50 each net with ext. shunt. 

Weston Ammeter. Type F 1, Dwg. No. 
116465, 0 to 150 amps. D. C. 

Price $6.00 each net. 
With ext. shunt $9.00 each net. 

Westinghouse Ammeter. Type 1090- 
` D-120, 120-0-120 amp. D. C. 

Price $4.50 each net. 
Weston Model 54S. Type 82PE Indi- 

cator. Calibrated 0 to 3000 RPM. 
23/4" size. Has built-in rectifier, 270° 
meter movement. 

Price $15.00 each net. 

SUPPLIER OF ELECTRONIC â AIRCRAFT EQUIPMENT 
%M 
pi» 

RECTIFIER POWER SUPPLY 
General Electric, Input 230 V. 60 cycle 

3 phase. Output 130 amps. at 28 V. 
D.C. Continuous duty, fan cooled, has 
adjustable input taps. G.E. model No. 
6RC146F. Size: Height 46", width 
28", depth 171/2". Price $200.00 
each net. New 

PIONEER AUTOSYNS 
AY1, 26 V., 400 cycle. 

Price $5.50 each net. 
AY14D, 26 V., 400 cycle, new with 

calibration curve. 
Price $15.00 each net. 

AY20, 26 V., 400 cycle. 
Price $7.50 each net. 

AY5, 26V., 400 cycle. Has 
hollow shaft. 

Price $7.50 ea. net. 

PRECISION AUTOSYNS 

AY101D, new with 
calibration curve. 

PRICE -WRITE OR CALL FOR 
SPECIAL QUANTITY PRICES 

ÁY131 D, new with calibration curve. 
Price $35.00 each net. 

AY130D, new. Price $35.00 each net. 

PIONEER AUTOSYN 
POSITION INDICATORS 

Type 5907-17. Dial graduated 0 to 360°, 
26 V., 400 cycle. 

Price $15.50 each net. 
Type 6007-39, Dual, Dial graduated 0 

to 360°, 26 V., 400 cycle. 
Price $30.00 each net. 

PIONEER TORQUE UNIT 
Type 12602-1-A. 
Price $40.00 

each net. 

Type 12606-1-A. Price $40.00 each net. 
Type 12627-1-A. Price $80.00 each net. 

MAGNETIC AMPLIFIER 
ASSEMBLY 

Pioneer Magnetic Amplifier Assembly 
Saturable Reactor type output trans- 
former. Designed to supply one phase 
of 400 cycle servo motor. 

Price $8.50 each net. 

PIONEER TORQUE UNIT 
AMPLIFIER 

Type 12073-1-A, 5 tube amplifier, Mag- 
nesyn input, 115 V., 400 cycle. 

Price $17.50 each net with tubes. 

INSTRUM 
e1/4- 

T 
ALL PRICES, 

F. O. B. 
GREAT NECK, 

N. Y. 

BLOWER ASSEMBLY 
MX-215/APG 

John Oster, 28 V.D.C., 7000 r.p.m. 
1/100 h.p. Pr:ce $4.50 each net. 

Westinghouse Type FL Blower, 115 V., 
400 cycle, 6700 r.p.m., Airflow 17 
C.F.M. Price $3.70 each net. 

RATE GENERATORS 

F16, Electric Indicator Co., two-phase, 
22 V. per phase at 1800 r.p.m. 

Price $12.00 each net. 
J36A, Eastern Air Devices, .02 V. per 

r.p.m. Price $9.00 each net. 
8-68, Electric Indicator Co., Rotation 

Indicator, 110 V., 60 cycle, 1 phase. 
Price $14.00 each net. 

PM -1-M Electric Indicator Co. Same os 
type B35. 2 V. per 100 R.P.M. Max. 
speed 5,000 R.P.M. Can be used as 
D.C. motor, 1/77 H.P. 115 V. D.C. 

Price $9.75 ea. net. 

SINE -COSINE GENERATORS 
(Resolvers) 

FPE 43-1, Diehl, 115 V., 400 cycle. 
Price $20.00 each net. 

SYNCHROS 
1F Special Repeater, 

115 V., 400 cycle. 
Will operate on 60 
cycle at reduced 
voltage. 

Price $15.00 each net. 
7G Generator, 115 V., 60 cycle. 

Price $30.00 each net. 
2J1 F3 Selsyn Generator 115 volts, 400 

cycle. Price $5.50 each net. 
2J1 M1 Control Transformer 105/63 V., 

60 cycle. Price $20.00 each net. 
2J1G1 Control Transformer, 57.5/57.5 

V., 400 cycle. Price $1.90 each net. 
2J1H1 Selsyn Differential Generator, 

57.5/57.5 V., 400 cycle. 
Price $3.25 each net. 

W. E. KS -5950-L2, Size 5 Generator, 
115 V., 400 cycle. 

Price $4.50 each net. 
5G Generator 115 volts, 60 cycle. 

Price $50.00 each net. 
5SF Repeater, 115/90 V., 400 cycle. 

Price $19.00 each net. 
2J1F1 Selsyn Generator, 115 V., 400 

cycle. Price $3.50 each net. 
5SDG Differential Generator 90/90 V., 

400 cycle. Price $12.00 each net. 
1CT Control Transformer, 90/55 volts, 

60 cycle. Price $40.00 each net. 

POSITION TRANSMITTER 
Pioneer Type 4550-2-A Position Trans- 

mitter, 26 volts 400 cycle, gear ratic 
2:1. Price $15.00 each net. 

37 EAST BAYVIEW AVE., GREAT NECK, N. Y. 
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Write for Catalog NE100 Western Union address: 
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TEST EQUIPMENT 

30 MC I.F. STRIP, VIDEO, and AUDIO AMPLIFIER AND 110 
Volt 60-2600 cps POWER SUPPLY, Bandwidth 10 mc, new, pari 
of APR -5 Receiver $65.00 less tubes 

AMPLIFIER STRIP AM-SSA/SPR-2 contains I. F. amplifier, detector, video amplifier, 
pulse stretcher and audio amplifier and Rectifier Power Unit PP-155A/SPR-2 bandwidth 
10 mc; center frequency 30 mc, sensitivity 50 microvolts for 10 milliwatts output. 
Power supply 80/115 V ac, 60-2600 cps 1.,3 amps. 

X Band Spectrum Analyzer 8500-9600 Mc., 
calibrated linear below cut-off attenuator, 
calibrated frequency meter, tuned mixer, 
4 i.f. stages, 3 video stages overall gain 
125 db., regulated power supply. 

S Band Spectrum Analyzer 2700-3900 Mc, 
similar to above. 
The above Spectrum Analyzer also avail- 
able with S and X band tuning units. 

K Band Test Load low power $20.00 
X Band Power, Frequency and SWR Meas- 

uring Equipment complete with R.F. 
source, A.S.D. equipment. 

X Band Below Cut -Off Wave Guide Atten- 
uator, with calibrated dial, type N input 
connector, output connects to %z" x I" 
wave guide $55.00 

X Band Test Load, low power $15.00 

TS -62 X Band Echo Box with r.f. cable 
and pick-up antenna. 

TS -33 X Band Frequency Meter, 8500-9600 
Mcs. Crystal detector and 50 micro -amp. 
meter. Indicates Resonance. Connec- 
tion for scope available. 

APR -1 or APR -4 Radar Search Receiver, 
30 mc I.F., 2 mc wide. 

Tuning Units For APR -1 or APR -4 Re- 
ceivers (can be used with any 30 mc 
amplifier) : 

TN -19, range 1000-2000 mc, tuned mixez 
cavity $150.00 
TN -54, range 2000-4000 mc, tuned mixer 
cavity $150.00 

TS -110 S Band Echo Box 2400-2700 mc, 
portable $110.00 

TS -184 Echo Box and Attenuator for 
APS-13 

TS -170 Test Oscillator for ARN-5 

TS -226 Peak Power Meter for APS-13 

TS -89 Voltage Divider for measuring high 
video pulses, ratios, 1:10 and 1:100, 
transmission flat within 2db 150 c.p.s. 
to 5 mc., with cable for attaching to 
syndroscope. 

Waveguide Below Cut-off Attenuator 
L -101-A U.H.F. Connectors at each end, 
calibration 30-100 db $10.00 

X Band Test Load, 50 watts, average 
power, t/2" x 1" waveguide, Sand 
load $35.00 

HI POWER X BAND TEST LOAD, dissi- 
pates 280 watts of average power for 
1/s" x 11/4" waveguide, VSWR less than 
1.15 between 7 and IO KMC...$150.00 

TS-45A/APM-3 Signal Generator, 9200- 
9600 mc, 110 V, 60-800 cps. 

TS-35/AP X Band Signal Generator, 
pulsed, calibrated power meter, frequency 
meter, 8700-9500 mc. 

X Band VSWR Test Set TS-12/AP, com- 
plete with linear amplifier, direct reading 
VSWR meter, slotted waveguide with 
gear driven traveling probe, matched 
termination and various adapters, with 
carrying case, NEW UNITS I and II are 
available separately or together as a 
test set. 

Standard Signal Generator Measurements 
65B, 100 kc to 30 mc, 1-2,000,000 
micro -volts, good working order. $400.00 

S Band Crystal Mixer, Variable Oscillator 
Injection $12.50 

S Band Mixer, tunable by means of slider 
type N connector for the R.F. and local 
oscillator input, U.H.F., connector for 
the I.F. output, variable oscillator in- 
jection $30.00 

Waveguide Below Cut -Off Attenuator, type 
N connectors, rack and pinion drive, at- 
tenuation variable 120 decibels, cali- 
brated 20-120 db. frequency range 300- 
3000 mc $35.00 

ELECTR IMPULSE 
LABORATORY 

P. O. Box 250 Eatontown 3-0768 Red Bank, N. J. 
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1000 KC crystal BT cut $3.95 
3" scope shield 1.29 
2 speed dial drive for 14" shaft ratios 5:1 1 to 1 .39 
ATC 100 mmfd air trimmer screwdriver shaft .29 
-10 +5 Weston modulation meter Weston 301 8.95 
J37 key .69 
500 watt 12.5 ohm power rheostat 3.49 * SPECIALS OF THE MONTH 

TUBES!! BRAND NEW! STANDARD 

OA3 /V1375 
$ 1.05 

OB3/V1390 .89 
0C3/V131O.5 .74 
OD3/V13150 .48 
IB23 
1024 
1B26 
1027 
11329 
1032 
11336 

8.75 
4.95 

24.50 
. 2.75 
, 1.79 

24.96 
1N21 Xta1 .59 
1N21A Xtal .89 
1N21R Xtal 1.39 
1N22 Xtal .89 
1N23 Xtal .79 
1N23A Xtal .79 
IN2311 Xtal 2.95 
1N27 Xtal 1.69 
15134 Xtal .79 
1N34A Xtal .85 
162:3 .. 2.95 
1624 . .79 
1636 ,. 2.69 
1521 .. 3.79 
2AP1 . 4.95 
2AI':5 4.95 
2C21/11133 .35 
C6A 2C2217193 

.19 219 
2C34/RK34 .27 
2C:3!1 .. 24.50 
2C40 
2C43 8.95 
2C44 
2C46 
2C51 
2E121 
2E22 
2E24 .. 4.69 
2E26 ,. 3.39 
2E30 .. 2.29 
2J21A 
22326 

6.503322 
.. 8.45 

23327 .. 10.95 
2330 .. 39.50 
2J31 8.49 
2332 12.95 
2333 18.95 
23334 .. 18.95 
2336 .. 97.50 
2337 .. 12.75 
2338 .. 9.95 
2339 .. 19.95 
2340 ,. 24.50 
2346 .. 49.50 
2348 .. 15.75 
2349 .. 39.50 
2350 .. 22.50 
23540 .. 22.95 
2355 .. 69.50 
2J61 .. 24.50 
2362 .. 34.50 
21(25 .. 19.75 
2128 .. 24.95 
2K29 . , 24.50 
3AP1 4.59 
3B22/ELIC 1.35 
31323/11522 4.85 
3024 . 1.59 
3B24W .. 2.89 
31325 .. 4.39 
3B26 
3027 
31328 
31361 
3C22 
3C23 

.. .98 

7,95 .. 2.59 
39.50 .. 5.95 

3C24/24G 5 .39 
3C31/CIB. 3.49 
1C45 ..12.75 
CP1 . 1.39 
3CP1-S1.. 2.25 
3DPI ,,, 3.10 
3D1'IA . . 3.95 
9DPI-S2A 4.75 
3D2IA .. .98 
31129 . . . . 9.95 

3FP7 .... 1.15 
3GPI ,,,, 4.45 
31167 . . . 2.89 
4-65A ....14.21 
4-125A ...26.95 
4-25(15 . . .29.95 
4 AP I 0 . . 3.95 
41122:51511 9.95 
41324/51.3C 4.75 
41325/03 5 7.50 
413.26 "21100 4.95 
4028 ,,,, 2.95 
41132 . . 9.95 
4C27/CV92 

49.50 
4C35 ,.,,22.50 
41522 9.95 
4522 12.95 
4E27/2571 

14.95 
SAP! , . 1.79 
5164 . 1.79 
513P1 .. 2.29 
51364 .. 2.39 
5(13'! 
5067 ., 3.49 
5(:22 ..49.50 
51121 18.95 
5F1'7 .. 1.19 
501,1 ., 2.69 
5.161 ..24.45 
5.1P2 .. 8.95 
5424 ..24.45 
532:1 , .12.95 
5320 12.95 
5.1:30 .. 49.50 
51.61 ..11.95 
5NPI 2.49 
6521 .18.95 
054 5.79 
(í.i4 4.59 
713P7 
901'7 8.95 
9.0'1 5.95 
91.61 19.95 
91.67 3.49 
I 0116 18.95 
7DP4 17.95 
10 
120 

.25 
67 ,.11.95 

12067 12.75 
121167 12.75 
1 21.64 , 22.50 
156 1.19 
1511 .59 
16AP4 .,42.50 
16064 42.50 
19Tß .87 
2:3114 , . .19 
2807 . .39 
30 SPEC .25 
:151)6 s 5.95 
45 SPEC,. .19 
5:3A 5.95 
75TL 5.95 
101)11 .89 
100TH 9.95 
121A .,, 2.65 
203A 5.95 
212E 
215A 
217C 

,..49.50 

72.3A/ß ..12,95 
2413 .. 2.69 

725A .. 6.45 
7261 4.95 
7260 ..49.50 
7300 ..48.95 
7301 .. 8.95 
800TL ..71.69 8001.69 
8021 1 .89 83 3.89 
803 3.10 
804 6.45 
805 3.65 
806 29.95 
807 1.29 
809 1.25 
809 2.25 
810 9.55 
811 2.10 

227A/5C27 $2.49 
249C .... 1.75 
+50R 5.95 
250TH ..-18.95 
250TL ...18.95 
274A ... 5.50 
274B ,.. 1.95 
276A ,.. 6.95 
211:3A . . . 2.98 
294A ... 3.95 
10013 ... 9.95 
104TH ,,. 3.65 
3114TL ... 1.29 
105A 24.95 
307A/13K75 6.95 
310A .,.. 6.95 
316A .45 
313A/I3 -24.50 
327A/5C37 2.49 
328A ..12.95 
131A . . 12.95 
3.50A .. 1.98 
3.5(IB . 1.69 
368.AS .. 2.39 
371A .. .59 
371B .. .39 
388A .. .79 
39:1A .. 3.49 
394A .. 3.49 
417A .. 8.95 
4:34A , . 2.95 
446A .. 1.25 
4460 .. 1.79 
450TH ..19.95 
-15OTL ..44.50 
527 9.75 

59 .98 
562 97.50 
.575A 11.95 
70IA ., 2.95 
702A 2.69 
703A ,. 2.39 
7114.A . . 1.05 
705A .89 
70613 24.95 
7116CY 16.95 
706F1( 42.50 
7000Y 42.50 
707B 14.95 
708A , 3.59 
709A 3.95 710A/801t. .85 
7I4AY 3.52 
7I5A 6.49 
71513 6.85 
71517 22.45 
717A .55 
721A , 2.25 
722A ., 2.95 
723.5 

812 
812H 
813 
814 
515 
816 
826 
828 
8_9 
821(0 
8 ¡OB 
812 
5 á2A 
81á1A 
893A. 
8 17 
818 
841 
843 
845 
849 
851 
852 
860 
861 
864 
8(5 
86614 
806.111 
86913 
872A 
874 
876 
878 
884 
885 
902 
9(If 
908 
918 
919 
923 

27 
1:10 

931.A 
954 
955 
956 
957 

58 

$2.45 
6.90 
6.85 
2.25 
2.33_33 
1.05 

.39 
9.95 
7.45 
9.95 
3.19 
4.95 

...33.95 
1.35 
2.35 

.33 

.27 
3.75 

29.50 
13.95 
6.25 
8.95 

10.95 
1.45 

...26.50 
.89 
.35 

1.69 
1.39 
1.39 
3.39 
2.59 
7.95 
1.49 
1.95 
.72 

1.09 
.79 

3.59 
.19 
.24 
.24 
.22 
.22 

959 
991)14E16. 

. 
61ß. .2249 

1603 ... 1.98 
1613 ... .49 
1614 -. 1.29 
1616 .. .59 
1619 .. .24 

. 1.49 
i ,,, 

2 
.98 

25 .., .18 
111_9 .24 
1620 ... .25 
1630 ... .98 
(031 ... .85 
032 .. 

1(3:13 ,. 
1 6:34 
I63ß .. 
1638 .. 
1644 
161ß554 .. 
I8 
1851 
1060 .. 

1961 - 
2050 .. 

2051 ... 
5005 
8011 ,.. 
8012 ,,. 
8013 . 

.79 
.69 
.75 

2.95 
.65 
.98 2.39 

1.19 
.89 
.79 

4.99 
1.19 
.39 

4.59 
.49 

1.29 
1.39 

BRANDS! 
8014 
8020 
Vß'2 5 
,1001 
!11102 

,$19.95 .. 
3..6989 

9004 
9005 
9006 
CIJA 
C5B 
('6A 
C6J 
C100D 
CICS(i_A\ 
rK.-,n:l.ls 
l'I:500.1 \ 
CI:.5ii7.1\ (I. -.I C.IY 
(177,71A X 
('1,10115 
6111(1(16 . 

61148 
F123A , 

6127A 
6128A 
1606 . . 

F660 . 
Fß(32 . 

6017 . 
F027A 
1032 
1057 
6081 A 
10105 
10172 
01,146 
01.434A 
01,451 
01.502A 
Gí.562 
63,592 
115125 
116300 Hí'114 
H Y115 
01615 
1(04 
1(71610 
M1.101 
ßF1.21 
T11(25 , 
111(25 
111(33 , 

812.4 
121:48A 
R1(51) 
61(6 5 
111(72 
ßI(73 
0X21 A 
0X120 
1701) . 

11578 , 
VR9I , 

í'R92 
VTI27A 
VT158 
11129 
Ví7111 
W1.46ß 
WT.5:30 
W1.531 
W 7532 
WL578 
W1.616 
W1.619 
WL677 
W -L681 

.39 
.32 
.49 
.34 

1.49 
.18 

9.95 
6.75 
7.95 
4.45 
1.49 
2.95 
2.95 
2.25 
2.25 
2.25 
2.25 
8.45 

.15 

.63 
.29 
.69 

7.95 
22.50 
89.50 
37.50 
49.50 

.397.50 
3.95 
8.75 
7.95 

.12.95 
.. 3.29 

8.95 ..29.50 ., 8.95 
2.69 .. .89 
1.85 

.49.50 
.14.95 ,.14.95 ,.19.95 

.79 
.79 
.19 

37.50 
6.95 

49.50 
, 7.95 

4.19 
.24 

..14.95 
1.49 ..24.50 
.59 2.39 

8.95 
7.35 
1.10 
1.98 

,.14.95 
2.95 

, 5.95 
12.75 

.. 1.75 
1.89 

..37.50 
,.18.95 
-.34.50 
.22.50 

50 mnifd 5 KV CE vacuum condenser $1.49 
2v, 6v, 12v vibrators any type .98 
Rotary switch GE Mycalex, 2 deck SP3T .39 
1 mfd 5000v oil condenser Micamold 2.98 
2 mfd 3000v oil condenser Aerovox 3.25 
3 mfd 4000v oil condenser Micamold 3.95 
24 mfd 1500v DC 3KV flash. Excellent for speed 

lamp 3.95 

NO SECONDS! COMPARE! TUBES!! 
0A2 $1.29 
OA4G .95 
OB2 1.52 
OZ4 .61 
()IA .41 
I A3 .57 
1A4P . ., 1.05 
IA5GT .6r 
1A6 .78 
1A7GT 
IAI35 . .59 
1133/80 6 . 1.29 
1134 1.19 
1115/25S .7- 
11170) 1.05 
¡('SOT .64 ] 
IC7G , 

11).506 
11(70 , 

1D80T 
IESOT 
11:7G 
154 
1550 
104GT 
1060T 
11140 , 

I Ii -GT 
IH6GT 
1360T 
11.4 
I1.A4 
11.Aß 
11.64 
I1,C5 
11.C6 
11.115 
11.7:9 
11.05 
11.114 
INNS 
1N5GT 
1P5GT 
105(;) 
1134 
1115 
154 
185 
1T4 
ITSGT 
104 
1V 
2A3 
'(A40 
2A5 
2A6 
2A7 
2137 
213G 
2X2 
2X 2A 

. .89 
1.29 

. 1.19 
.72 

.65 

.57 

.75 

.95 .. 1.05 

.91 

.89 

.79 

.78 

.71 

.58 
-, .75 

.49 
.79 
.82 
.65 
.72 
.77 
.65 
.92 

1.07 
.64 
.69 
.69 
.75 
.54 
.37 

3465 . 
3A5 ,. .. .95 
3A8 ,. . 1.75 
3117/7291. .29 
3D6J1299. .29 
:31.54 . , . . .79 
304 .58 
3(350T ,, .67 
384 .65 
3V4 .72 
5114GY , , , 1.25 
5T4 .79 
5U4G .72 
.5V4G ., 1.05 
SW4 .79 
5X40 .57 
5Y3GT ., .41 
5Y4G .51 
5Z3 .52 

5Z4 
6A3 
6A4LA , 

ßA6 
ßA7 
(318 
6.1117 
6 Al'S GT 

611(70 
):\11(:0 
0A1ß0 

6C5 
107 

6A11(ì 
13:1.15 

6A11(ó 
(3AS.5 

.100 
6.100 
6,1E5 
6.406 
6AÚ6 

4'6 ßA 
6366 
6.377r, 
6ß77 

.1118E 
ßß16 
6,366 
63,'.F6í 
6,3'360 
0331I6 
01310 
fí(-4 
6(75 
ßi(6 
'CRC, 
(SD6 

61? 5 
61,5 

F6> 
á570T 
ír7 
303(0 
33060 
ì11(i 
1ß0T 

6 0,15 
ß.160T 
,.16 
6.T7 

T 
617GOT 

61170T 
61(8 
ß1,R 
61.5(: 
61.0 1.0 , . 
6307001 
6 1.7 61.70. 
607 
607 

97 
6570 
8ß7T 

ß8A7 
. . 

ß18C7 
ß8650T 
6865 
ß5550T 
6867 
6807 
65117 . . 

65337 . 

6SK7 
6SL7GT 

$ .74 68N7GT .$ .89 1251.7 .$ 
.92 

1.0£ 08070T 
.47 

. .49 
12SN7 
1 20(17 

.7_ 

.65 
(3887 
ß8T7 .72 

1281;7 
1273 

.75 

.79 
I101'7GTY.. 
OSV7 

1.25 
.79 

1414 
1417 

1.15 
.98 

6T7G ., 
(TS 

- .89 
.85 

146 
1417 

1.09 6050 
01:1(3T . 

.62 
. .63 

1458 
14117 

.74 ßU7(: 
6V( 

.49 
.89 

14.17 
1417 

1.19 
((VOGT , 

fit\'4 
. .57 

.63 
14(37 
14117 

.75 
1.25 6W70 

3X4 .55 
1!) 
24A 

.80 

.75 
6X50T , 

6136G - , 

. .51 

. .63 
>1.6i0T 
257.5 .. 

.65 

.59 
(3170 
6'770 . 

. .85 

. 1.05 
257.ß(;) 
26 

.54 

.47 
(37150 . 

761-3/XXL 
. .59 
. .55 

27 
28D7 

.69 

.45 
7A5 
7A6 

.59 

.59 
0 

.89 

.72 
717 
718 

.5- 2 
2L7GT 

.87 

.59 
7507 
7114 

.69 
.53 

:3 
4 

.61 

.59 
7155 
7136 

.65 

.55 
15/51 
3 5135 

.54 
1.45 7137 

7134 
.55 
.34 

3573fi 
15(5 

.59 

.59 
7 (-.5 
7C6 

.48 

.72 
3SNßGT 
;.,\\"4 

.. 
.45 
.51 

707 
7E5 

.59 

.67 57.3 
.57 
.69 7E6 

7117 
.54 
.59 

1574 
1.'.75 

.48 

.72 
757 
7117 

.57 
.59 

6 
17 

.69 
,47 71(7 

71.7 
.89 
.65 

38 
19/44 

.59 

.57 
717 
707 

.65 

.54 
41 
42 

.65 

.82 
7117 .65 

.85 
4:3 
45 

.72 rV7 .75 457.3 

.43 

.42 7W7 
7X 

.79 

.79 
4575 
4(3 

.47 

.42 
71'4 
774 

.48 

.54 
47 
48 

.89 

.63 2.56 ,, 
.49 
.24 

49 
.1135 

.59 

.79 2 A811 
.89 
.49 

5(15 
5(IC5 

.49 

.46 2 Á1170T 
211,5 

, .91 
.79 

501.6GT 
5016 . 

.79 

.85 
2:\'1.0 
2.5)7 

.52 
1.02 

53 
56> 

1.10 
.99 

21L`ß 
2.5177 

.65 

.98 
57 
58 

.97 

.79 
2AV6 
21:16 

.54 

.59 
59 
701.7 

.87 

.79 
71151) .59 

.47 
71A 
75 

.69 

.69 
:á1(10T 
2116 

.55 

.31 
76 
77 

.79 

.85 
.3150T 
2.17GT 

.34 

.67 
78 
80 

.49 

.59 
21(70T 
21,8 , 

.52 

.55 
82 
83 

.44 

.52 
207 . 

28A7GT 
.55 
.67 

83V 
84/67.4 

.49 2307 .57 85 

.55 2ßF5 ,. .55 89Y 

.59 2867 .49 1171.7/517. 

.49 2807 .. .52 11767 

.52 

.52 
28117 
2837 

.35 
.57 

1177.7 
1177.3 .. 

.52 2557 .67 117Z6 

.55 

.55 

.72 

.79 

.59 

.67 

.72 

.79 

.59 

.87 

.85 

.53 

.65 

.74 

.57 

.55 

.52 

.49 

.52 

.46 

.39 

.49 

.57 

.85 

.85 

.65 

.32 

.52 

.65 

.55 

.59 

.62 

.43 

.47 

.55 

.44 

.49 

.67 

.35 

.39 

.28 

.49 

.47 

.47 

.49 

.55 

.51 

.64 

.65 
1.49 

.85 

.74 

.63 

.59 

.65 

.59 

.87 

.45 

.44 

.49 

.85 

.99 

.62 

.53 

.37 

.43 

.44 

.43 

.84 

.87 

.87 

.59 

.62 

.35 
1.21 
1.29 
1.19 

.53 

.69 

SELENIUM RECTIFIERS 
FULL WAVE BRIDGE TYPE 

Input Output 
0-20V AC 0-14.5VPricC 

e Type No. Current 
2091 1.2 Amps. $ 2.49 
20E1 2.4 Amps. 3.49 
20F1 8.4 Amps. 4.95 
2011 13.0 Amps 8.95 
20331 17.5 Amps 11.95 
20K2 26.0 Amps 17.95 
20K3 39.0 Amps 24.95 
201(4 52.0 Amps. 29.95 
201(5 85.0 Amps. 35.95 
0.40v AC Current 0-34v DC 

4091 .6 Amps $ 2.95 
40E1 1.2 Amps- 3.89 
4OF1 3.2 Amps 5.25 
40K1 6.0 Ames 9.95 
4031 9.0 Amps. 12.95 
40K2 12.0 Amps. 18.95 
40.12 18.0 Amps. 22.45 
401(4 24.0 Amps. 32.50 
40K5 30.0 Amps. 34.95 
40J4 36.0 Amps 39.50 
0.120v AC Current 0-100v DC 

40D1A .6 Amps § 7.85 
40E1A 1.2 Amps. 10.76 
40F1A 3.2 Ames. 16.65 
4OKIA 6.0 Anus, 24.75 
4031A 9.0 Ames. 32.95 

CENTER TAPPED RECTIFIERS 
Single Phase Full Wave Bridge 

10.0-10v AC Current 0-8v DC 

lODI 1.2 Amps. $ 1.89 
10E1 2.4 Amps. 2.25 
10F1 6.4 Amps 3.87 
101(1 12.0 Amps. 4.95 
1031 16.0 Amps. 7.95 
10K2 24.0 Amps. 10.75 
101(3 30.0 Amps. 14.75 
101(4 48.0 Amps. 17.75 
101(5 60.0 Amps. 19,95 
10K6 72.0 Amps. 25.57 
101(7 84.0 Amps. 27.95 
l 636 96.0 Amps. 32.50 
101{10 120.0 Amps. 42.50 
Let us bid on your special selenium rectifier wants in 

any quantity 

TRANSFORMERS -115V 60 CY 
HI -VOLTAGE INSULATION 

6250v or 3850v or 2600v @ .056 arms $13.95 
2700v le 2 MA; 6.3v Q .6A; 2.5v Q 1.75A 4.95 
2500v Q 15 MA 3.49 
1600V Q 4 MA; 350-0-350v Q 150 MA; 6.3v 4.45 
154@UVBQ 5 MA; 340-0:í40v 300 MA 

. . . . 4.35 
1120-0-1120v @ 500 MA; I2v CT @ 14A; 2.5v 

@ 1P i; 17v Q 2.5A; 32v (5 25 MA; 115/ 
230 16.95 

9255 @ 10 MA; 525-0-525V @ 60 MAA 2X5V 
@ 3A; 6.3v CT Q 3.6A; 6.3v Q 2A; 6.3v 
@ lA 5.55 

700-0-700v @ 300 MA 7.55 
500-0-500v @ 175 MA 4.55 
430-0-430v Q 340 MA; 6.3v CT Q 8.3A; 5V 

426A 4.85 
0-425v @ 75 MA; 6.3v Q 1.5A; 5v Q 3A 3.65 

415-0-415v @ 60 MA; Sv CT Q 2A; 115/230 
Duel Pri 4.97 

405-0-4052 @ 150 MA; 6.3v CT Q 21/21; Sv 
Q 3A: 2.5v CT Q 5A 4.35 

400-335-0-100-:315V @ 200 MA; 2x6.3v Q 9A; 5.35 5v Q 3A 2.5v @ 2A 
500-385-0-385e @ 200 MA; 3x6.3v Q.8A¡ 5v 

Q 3A; 2.5v @ 2A 4.75 
325-0-325v @ 12 MA; 255-0-2552 Q 240 MA 4.25 
300-0 205 v @ Ä MA; 6.3v @ 2.5A; 6.3v Q 

IA; 3.25 
8(1-0-80v @ 225 MA; 5v e2A; 5v @ 4A 2.97 
0-17.4/21.6/24.8v @ 400 MA; 6.4v @ .5A; 2.8v 

CT @ _ A Pri 115/230 3.85 
18 Or 36vQ 15A..$8.75 13,5v CT Q 3.25A 2.17 
12,6v CT Q lOA: 11v CT Q 6.5A 6.35 
33:10.3v CT @ 7A..$6.95 6.3v Q IA .77 
0.5v @ 12A; 8.3v @ 2A; 115v Q .lA 3.50 
3,4v g lOA; 6.3v Q 6A 2.77 

6.5v (l 8A; 6.5v @ 6A; 2.5v Q 1.75A 4.17 
6,3v Q lA; 2.5v @ 2A..$2.29 4-0-4v Q lA .87 
6,3v CT @ 3.5A; 2x2.59 CT Q 3A 2.97 
,v CT @ 20A; 10 KV INS 1.47 .6v Q 15A RMS 

TRANSFORMERS -220v 60 Cyc 
512.5-0-512.5 59 427 MA § 5.35 
355v @ 6A; 4v @ .25A 2.95 
356.3v CT @ 3A; 6.3V CT @ 1.6A 2.95 
10v CT Q 6.5A; 6.3v CT @ 2.5A; 6.3v CT 

@ 1.8A 220/440 Pr' 3.95 
Step Up/Down 110/220 500 watt 10.95 
Step Up/Down 110/220, 220/440 600 watt 14.95 

EQUIPMENT SPECIALS 
APN-1 Altimeter Xceiver Like New § 7.95 
ATR Inverter 12v DC in 110v AC Out 125 \v 

In t. 300 W Cont. New 14.95 
AN/CRW-2 UHF Receiver New 5.95 
BC357 Beacon Receiver Good 3.48 
13C433 Receiver Good 24.94 
BC456 Modulator Good 1.98 
BC434A Control Box/ßC433 Used 1.85 
BC458 Transmitter New 8.95 
BCGO2A Control Box/SCR522 Used .39 
BC778 Gibson Girl Good 3.95 
BC958.121 Xmitter 100-156 MC New 39.50 
BC1016 Tape Recorder New 459.50 
BC1206A Beacon Receiver Good 4.95 
CFI Navy Unit w/200KC Crystal New 14.95 
DM 19 Dynamotor 12V DC in 500v 200 MA 

Cant. Out Good 4.95 
EIS Foundation Unit Good 4.95 
MN26C Compass Receiver Good 24.95 
M110 Dynamic Chest Mike New 3.95 
6E94 Dynamotor/SCR522 Good 1.98 
PE97A Vibrator Power Supply New 6.95 
PE104 Vibrator Supply Excellent 24.95 
R80/ARN5 Receiver New 9.95 
R89/ARN5 Receiver Less Tubes, Covers Good 4.95 
SCR518 Altimeter Complete New 39.95 
717 Carbon Mike ........New 1.98 Used 1.29 
TU25 Timing Unit/BC223 New 1.79 

FILTER CHOKES HI V INS 
.025 Hy H 1.36A.$1,98 10 HY @ 200 MA.$2.15 
.05111 @ 15A. . . 7.95 10/20 HY 9 85 MA 1.49 
.065 HY @ 2.5A.. 2.49 13 HY @ 130 MA. 1.55 
.1 71Y @ 5A 6.95 13 Hl' @i 150 MA. 2.95 
2 III Q 175 MA 1.49 14/3.5 III Q 40/ 

:3 HY @ 
J'O 

MA .39 400 MA 6.95 
3/30 HYQ 230 MA 3.65 15 HY Q 25 MA .59 
5 HY @ 70 MA/.2 15 HY @ 70 MA 1.15 

HY 350 MA Duel. 2.39 26.5 HY 125 MA 1.98 
5.3 EIY Q 775 MA 9.95 200 HY 10 MA 2.95 
Ì() HY @ 55 MA.. .89 325 HY 2 MA 2.95 
10 HY @ 100 MA. 1.49 600 HY 1 MA 2.95 

RADIO HAM SHACK Inc. 
189 GREENWICH STREET . NEW YORK, N. Y. 

PHONE OIGBY 9-0347 
WRITE FOR QUANTITY PRICES 
Prices subject to change without notice 

F.O.B. NYC. Minimum order $5.00 
20% Deposit Required 

All Merchandise Guaranteed 
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BROWN TELEPLOTTER 
RECEIVER 

Model 791X1R 
115 volt 60 cycles 

Contains a pen driven by two 
balancing motors 
which writes on 
rear of a translu- 
cent chart. Pen 
arm position is in 
terms of two co- ordinates Sup- plied balancing 
motors thru two 
amplifiers. Orig- inally intended 

1.,r recording plotted or written data from central plotting board. Writes at one half scale on 18 in. chart. Discriminator input circuit designed to operate unit as function of two varying R.F. frequencies varying about mean of approx. 430 KC. 
l arther data on request. (Shipping weight 

;5 lbs.) 
Price $375.00 

Sot'TOOTH POTENTIOMETER 
W.E. RS -15138 

lbType RL -B -R. 100 ohm ele - ment_ Non linear ring gives 
linear output with CRT deflec- tion coil load. Cont. rotation. 
2 brushes 180 degrees opposed. 
2 taps 180 degrees opposed. 
Stock #SA -288. Price $6.50 
each. 

400 Cycle Generators 
Romelite 18A120D28-1 400 
cycle out at 1 phase 115 
v. 39 amps. Also a d -c out- 
put of 28 v. and 17.9 amps. 
Special at $175.00 each. 

G. E. 5ASB31JJ3, 400 cy- 
cles out at 115 volts 7.2 
amps. Ideal for lab. 6" lg. 
N: 6" diam. 8000 rpm. Stock 
:SA -292. Price $79.50 ea. 

PRECISION AUTOSYN 
Pioneer Type 
AY -150 Control 
Autosyn. Preci- 
sion type. 26 v. 
400 cycle. Stock 
#tSA-297. Spe- 
cial low price 
$14.50 each. 

A-5 Autopilot Indicator 

Autosyn Type Pilot In- 
dicator for A-6 Auto- 
pilot. 26 v. 400 cycles. 
Stock #SA -299. Price 
$12.50 each. 

SYNCH ROS 
Navy Types 

1G, 1F, 1CT, 5G, 6F, 5CT, 
5DG, 5HCT, 53F, 6HSF, 
5SDG, 6DG, 6G, 6DG, 7G, 
etc. 

Prices on Request 

Prices F.O.B. Paterson 
Phone ARmory 4-3366 
WRITE FOR LISTING 

ALSO IN STOCK 
SubfractionaI Horsepower AC Motors 
Haydon 36228-115 v. 60 cy. 1 rpm. 
Eastern Air Devices -J -72B-115 v. 400 cy. 

1/50 hp. Cont. duty. 4700 rpm. 
E. A. D. J-31-115 v. 400 cy. 1/100 hp. 
E. A. D. J -49B-116 v. 400 cy. 1/250 hp. 
Diehl FBF-24-1-115 v. 400 cy. 1/100 hp. 
Synchron -600--110 v. 60 cy. 1 rpm. 
E. A. D. 3-33-115 v. 3 ß 400 cy. Int. duty. 

400 CYCLE AC BLOWERS 
E. A. D. 3-151-115 v. 400 cy. 22 c.f.m. 
Westinghouse Type FL -115 v. 400 cy. 17 

c.f.m. 
DC MOTORS 

Haydon-0366. i, rpm. 29 v. d -c. 100 ma. 
Delco 5069625-120 rpm. Gov. cont. 27 v. 
General Electric 5BA50L.166- t hp. 27 v. 

field. Arm. v. 60. Amplidyne controlled. 
Delco -A-7155-1/30 hp. 3600 rpm. Gov. 

cont. 
W. E. RS -5603-L02-1/100 hp. 4 lead 

shunt. 
National Mineral -90600. 1 hp. Int. duty. 

Fan cooled. 
Diehl FDE-53-5-3600 rpm. Gov, cont. 

1/30 hp. 
G. E. 5BA25MJ409-24 v. 7500 rpm. Cont. 

duty. 
Airsearch-Actuator-25800-24. 2" travel. 
Barber Colman-Actuator-YLc-2066-2. 
200 in/lb. 135 degrees in 45 seconds. 
Airseareh-Actuator (Manual Flap) 25080. 
Airsearch-Actuator-(Automatic Flap) 

25040. 
Iloltzer Cabot-RBD-2220-2 hp. 27 v. 

3600 rpm. 
Arma Latitude Motor - 8413-30 (Step 

motor) 
Elinco B-64-1/165 hp. 3100 rpm. 27 v. f. 

80 v. armature. (Thyratron control) 
John Oster -A -21E -12R -Split field series 

reversible. 28 v. 0.4 amps. 2 watts output. 
General Electric 5PS5611C18 - Split field 

series rev. 60 v. 1.4 A. 5500 rpm. 

AC SERVO MOTORS 
Kollsman-776-01-400 cy. 2 e drag cup 

type. 
Diehl FP -25-3-2 ß 60 cy. 20 v. 2.5 watts 

out. 
Pioneer CR -2-2 i 400 cy. 1.05 in/oz. 

stall. 
Pioneer 10047-2A-2 A 400 cy. 
Minneapolis Honeywell G303AY2CA4. 

Built in gear reduction. 2,ß 400 cy. 

AUTOSYNS (Pioneer) 
B -9A -Dual Oil Pressure Indicator (6007- 

4F -7A) 
B -9A-011 Pressure Transmitter. (4150- 

3B3) 
Pioneer Types -AY -1, AY -14, AY -54, 2320, 

etc. 
C -14A -Fuel Pressure Transmitter. 
Pioneer I -81A and I -82A Compass Indi- 

cators. 
MAGNESYNS 

Pioneer Type Cl -3. 6 power. 
Pioneer 1006 -1E -B1 Indicator. AN -5730-2. 
General Electric Selsyns 2J1G1, 2J1F1, 

2J1H1, 2J1F3, 2J5FB1, 2J5R1, 2JD5R1, 
etc. 

Army Ordnance Synchros 1V, V, X, 11, 
V11, XV, XVlil, XX1, etc. 

400 Cycle Synchros Kollsman 775-01, 1F 
(special. W. E. KS -5950 -LO -2. 

Aircraft Amplidynes General Electric 
5AM31NJ18A and 5AM31NJ9A. 

INVERTERS 
Pioneer 12117-2, 12117-5. 
Wincharger PU-7/AP, PU -16 (MG -750). 
Holtzer Cabot -MG -149F, MG -149H, MG - 

153, MG -153F. 
Leland -10285. PE -218. 
General Electric -PE -218D, 5AS131JJ11A, 

5D21NJ3A, etc. 
C-1 AUTOPILOT COMPONENTS 
A-5 AUTOPILOT GYROS 
GENERAL ELECTRIC D -C SELSYNS 
AC and DC RATE GENERATORS 

MICROWAVE 
ANTENNA 

AS-217-APG 15B, 12 
Cm dipole and 13 
inch Parabola housed 
in weatherproof Ra- 
dome 16" dia. 24 v. 
DC spinner motor for 
conic scan. Stock 
dOSA-95. Shipping wt. 
70 lbs. 

Price $9.95 ea. 

MINIATURE DC SELSYN 

INDICATOR 
G.E. miniature 
indicator. 24 v. 
d -c operation 
with G.E. Posi- 
tion Transmitter 
or with Ohmite 
360° type potenti- 
ometer. Has iron 

plug for zero dial adjustment. Stock 
#SA -268. Price $12.50 each. 

Autosyn Indicator 
I -82F Compass Indicator. 
0-360°-5 in. dial. 26 y 400 cy. 
R-12 v. 60 cy. Ideal position 
indicator. Stock #SA -284. 

Price $6.50 each 

SWEEP GENERATOR CAPACITOR 
Hl -speed bearings. Split 
stator. Silver-plated coaxial 
type. 5-10 mmf. 

Stock #SA -167 Price $2.75 each 

OSTER PM MOTOR 
Alirio Field 

27.5 v. d -c Can also be used as rate gen- 
erator. #SA -281. $4.75 each 

eGyro and Housing Mirror 
Assembly. For K -14A sight- 
ing head. Gyro stabilized 
mirror assembly. Stock 
#SA -294. Price $9.75 each. 

., 12 V.D.C. Motor r John Oster B-9-2 
1.4 amps. 
5600 rpm. 

1%" Diam. x 3%" Lg. Spline shaft. C.W. rotation. Stock #SA -46. Price $3.75 each 

FORD SERVO MOTOR 
115 volt 60 cycle two phase 
low inertia motor. 15 watts 
output. BuOrd. 207927. 
Stock #SA -291. Price 
$49.50 each. 

10 ANTENNA TILT 
INDICATOR 

D -C Selsyn type tilt Indicator. 
G.E. 8DJ29AAK. 24 volt. 
Stock #SA -296. Price $3.78 
each. 

products co. 
4 Godwin Ave. Paterson, N. J. 

SPECIALISTS IN FRACTIONAL HORSE POWER MOTOR SPEED CONTROL 
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Z .5,tecial4 
WIRE WOUND PRECISION 

1/4 WATT -25c 
6.680 12.322 16.370 1252 

10.48 13.02 62.54 147.5 
10.84 13.52 79.81 220.4 
11.25 13.89 105.8 301.8 
11.74 14.98 123.8 366.6 

.2500 34 

.444 

.502 

.627 

.76 
1.01 

1/2 WATT -25c 
1.530 752 2602 
2.04 90 270 

11.1 97.8 298.3 
13.15 100 400 

46.76 180 2 
723.1 

52 210 2,850 
55.1 235 3,427 

414.311 

2193 
10,000 
69 148 
106,000 

4,00011 8,5000 
4,451 14,825 
5,000 15,000 
5,900 15,750 
6,500 17,000 
7,000 30,000 
7,500 37.000 
8,000 79.012 

100,000 

RESISTORS, 1% OR BETTER 
1 WATT -30e 

1.012 5.212 2702 7,0000 
2.58 10.1 1,250 9,000 
3.39 10.9 3,300 18,000 

20,000 

1 WATT -40c 
128,0000 320,0002 
130,000 470,000 

100,0002 
120,000 
125,000 

50 ,0000 
55,000 
65,000 
70,000 

522,00012 
600,000 
700,000 

1 Megohm-1 Watt 1%-65c; 5%-40e 
100 pieces -10% off; 1,000 pieces -20% off. 

SELSYNS 
115 V., 60 Cyc. 

.#C78248 
3% dia. x 5%" long 

$7.95 pair 

Mounting Brackets - (Bakelite) for selsyns. Band 

differentials shown above 

DIFFERENTIAL 
115 V., 60 Cyc. 

4C78249 
31,x" dia. x 5%" lone 

$2.95 ca. 

Used between two #C78248's as dampener. Can 
be converted to 3600 RPM Motor In 10 minutes. 
Conversion sheet supplied. (Converted) $3.50 

CAPACITORS 
POSTAGE STAMP MICAS 

MMF MMF1 I$MF MMF2 5M80 F MOOFD MFD 

5 35 85 250 580 .0013 .0051 
6 39 90 270 600 .00136 .0056 
8 40 100 300 620 .0015 .006 
8.2 43 110 330 680 .001625 .0062 

10 47 125 350 750 .0018 .0065 
15 50 130 370 800 .002 .0068 
18 51 110 390 820 .0023 .007 
20 56 160 400 910 .0025 .0075 
22 60 175 430 .0026 .008 

25 88 200 5Ó0 
0 M01 .0Ó37 

.00820 

30 75 220 510 .0011 .0047 .01 

Price Schedule 
1 MMF to .0011 MFD 50 

.0012 MFD to .002 MFD 12t .0023 MFD to .009 MFD 180 .01 MFD 
SILVER MICAS 

MMF MMF MMF MMF MMF MMF MFD 
8 50 120 270 466 815 .0027 

10 51 125 300 470 820 .00282 
18 60 130 325 488 875 .002826 
22 62 150 330 500 .003 
23 66 180 360 510 MFD .0033 
24 68 200 370 525 .001 .0039 
30 75 208 390 560 .0012 .005 
33 82 225 400 680 .001625 .0051 
39 100 240 410 700 .0022 .0056 
40 110 250 430 750 .0023 .006 
45 115 260 450 800 .0024 .0082 

Price Schedule 
100 8 MMF to .001 MFD 

.0012 MFD to .0027 MFD 200 

.00282 MFD to .0082 MFD 500 

OIL FILLED 
MFD V. D. C. Price 

.25 20,000 $15.75 

.03 16,000 1.95 
1.55 

.1-.1 7,500 .00 1.55 

.02-.02 7,000 1.25 
1 6,000 5.25 
3 4,000 4.35 

2.25 3,000 1.10 
.2 750 AC .49 

8 2.000 4.85 
4 2,000 3.95 
1 2,000 .95 
3 1,000 .80 
2 1,000 .65 
1 800 .39 

10 600 1.00 
4 600 .69 

F 2 600 .39 

METERS 
Brand New -Guaranteed 

0-1 Amp, RF. 2W $3.29 0-300 V. D.1C.. 235" 
3.85 

0 
0-500 MicroamD, 2W 

3.46 D-7.5 V. A4C.. 3W 

TRANSMITTING MICA SPECIAL 
Faradon ados .002 red. 20.000 VDC working. 22A 69 3,000 KC$25.00 

UNIVERSAL JOINT > 3/16" hole x 3/8" O.D. 
I 1/8" long 

Steel or Aluminum 
5O 

JONES BARRIER STRIPS 
Type Price Type Price Type Price 

2-140Y $0.10 4-141W .25 17-141Y 
2-140%W .11 4-1415W .25 3-142 
3-140%W .15 5-141 .22 4-1421( 
4-140Y .19 5-141%W .30 5-142 

8-140W .36 5-141Y .30 6-142 
10-140%W .44 7-141 .29 6-142%W 
11-140 .34 7-141%W .41 10-1428%W 
11-140%W .48 7-141Y .41 10-142Y 
12-140%W .53 8-141 .33 11-142Y 
13-140 .40 8-141%W .47 14-142Y 
14-140Y .61 9-141Y .52 2-150 
2-141 .10 10-141 .41 2-150 M W 
3-1419áW .19 10-141Y .58 3-150 
3-141W .19 15-141Y .85 4-150 

.3Ó 

.26 

.31 

.44 

.71 

.71 

.78 

.98 

.31 

.38 

.b9 

PRECISION CONTROLS 
6 WATT 

20,0000 Muter 314A '1.70 
20,000 GR 314A 2.50 

6,000 De jur 260 1.70 
6,000 Muter 314A 1.70 
5,000 Muter 314A 2.50 
5,000 GR 214A 1.40 
2,000 De jur 260 1.70 

25 WATT 
100E GR 433A $4.95 

4 WATT 
5000 Centralab 48-501 5.90 
50 Dejar 292 .75 
50 GR 301 1.10 
25 GR 301 1.10 
20 De jur 292 .75 
12 GR 301 1.10 

12 WATT 
10,000 Muter 471A 
10,0000 De jur 271T 

5,000 De jur 271T 

$2.00 
2.00 
2.00 

THROAT MIKE -MT 81-A 
Two Mikes in leather zipper case with 56" cord and 
PL -58 -Brand New 494 

Gear Assortment $6.50 
Experimenters dream, 100 pieces, many stainless steel. 

2J 1 G1 SELSYNS 
BRAND NEW 

400 Cycle 
Can be used on 24 V.D.C. or 

110 V.A.C. 

$1.65 
AMP 
M 

lá 
1 

3AG FUSES 
AMP Pe. 110 AMP Per 100 
1% $2.50 5 $2.50 
2 2.50 10 3.00 
3 2.50 15 3.00 

Fuse Holder -for 3AG Fuse. (Littlefuse or Buss)... .204 
4AG FUSES 

AMP 103 AMP Per 100 AMP Per 100 
1/10 $4.00 3 $2.00 15 $2.50 
1/2 3.50 3.2 2.00 20 2.50 
1 2.00 5 2.00 25 2.50 
2 2.00 10 2.50 30 2.50 
Fuse Holder -for 4A0 Fuse. (Littlefuse of Buss)....184 

Wrapped -BALL BEARINGS -New 
Mfg ID OD Width Price 

Fafnir 33K5 3/16' 1'2' 5/32' $0.25 
N.D. 38 5/16' 7/8' 9/32' .45 
Fafnir K8A 1/2' 1 1/8' 5/16' .60 
N.D. 5202C13M 1/2' 1 3 8' 1/8' 1.00 
Fafnir 7308W 1 37/64' 3 9/16' 5/16' 2.00 
SKF 466430 6' 8' 1' 5.00 
SK F170645 3 11/32' 4 1/8' 7/16' 1.50 
Fafnir 545 2 1/16' 2 5/8' 15/32' 1.00 

Per 100 
$4.00 
4.00 
4.00 
2.50 

ALLEN SET SCREWS 
4-40 a 1/8 8-32 s 1/8 8-32 a 5/16 
4-40 a 3'16 8-32 x 3/8 
ALL SIZES $1.50 per 100 

VERNIER DRUM (from BC 221) 
3M" Dia. 0-50 in 180°. Black with silver marks.... 854 

VERNIER DIAL (From BC -221) 
2 M' Dia. 0-100 in 360°. Black with silver marks. 
Ras thumblock 854 

BC 348's -C. H, T. L. 0, P, 8; BC 224-D 
Write for prices 

DELAY NETWORK -ALL 1400f2 
T 113-Aporox. 1.2 micro sec, delay 850 
T 1I4-ADproa. 2.2 micro sec. delay 854 
T 1I5 Similar to T 114 with tap brought out 854 

Write for Monthly Bulletin 

COAXIAL CABLES 
GUARANTEED!! 

Price per 
NEW!! 

Price per 
Ohme 1,000 ft Ohms 1,000 ft 

RO -5 U 53.5 $70 RG -29/U* 53.5 $50 
RG -6/U 76 150 RG -34/17 71 175 
RG -7/1.1' 97.5 65 RG -35/U 71 450 
RG -8,/U* 52 60 RG -37/11 55 40 
RO -9/11* 51 135 RG -39/11 72.5 180 
RG -10/U 52 125 RG -41/U 67.6 550 
RO -11/U* 75 120 RG -54/U 58 65 
RG -13/11* 74 125 RO-54/AU 54 75 
RG -15/ 17 76 160 RO -55/11 53.5 65 
RG -18/U 52 450 RG -57/13* 95 100 
RG -21/U 53 100 RG -58/11* 53.5 50 
RG -22/U* 95 110 RG -59/U* 73 40 
RG -24/U 125 240 RG -62/U* 93 50 
RG -25/U 48 575 RG -74/U 52 250 
RG -26/11 48 75 11.0-77/U0 48 100 

RG-27/7JU 48 2990 0 
RO -78/U 48 80 

'No min.. order -others 250' min. 
Add 25% for orders less than 1,000 feet 

COAXIAL CABLE CONNECTORS 

Angle Adapter Plug Socket Hood 
15t 354 354 9C 
M-359 PL -259A 50.239 83.1H 

83-IAP 83-ISPN 83 -IR 
Adapter for PL -259 A for use on small coax. 
120 eaoh $10.00 per loo 
83-1 AC 
83-1F 
83-1J 
83-1RTY 
83-1SP 
83-1T 
83-22AP 
83-22F 
83-22R 
83-22SP 
83-168 
83-185 
11G-7/AP 
UG-12/U 
UG-13/U 
UG-18/U 

$0.42 
1.48 

.45 
.35 

1.12 

.88 

.48 

.60 

.15 

.15 
2.14 

.63 

.60 

.63 

UG-19/U 
UG-21/U 
UG-22/11 
11G-23 'U 
UG-24/U 
UG-25- U 
UG-27/11 
UG-28/U 
UG-29/11 
11G -30/U 
UG-33/U 
UG-34/11 
UG-36,'11 
UG-37'U 
UG-58/U 
UG-59/U 
17G -61/U 

.60 

.60 

.600 

.60 

.60 
2.10 

.94 
14.80 
12.80 
12.80 
12.80 

.57 

.60 
.60 

U0 -85/U .62 
UG-87/U .68 
110-102/U .60 
11G -103/U .48 
1.10-104/U .85 
UG-107/1I 2.25 
UG-167/U 2.00 
UG-171/11 1.33 
11G-175/11 .15 
UG-176./U .15 
1.10-180A/U 3.82 
170-191/AP .57 
UG-197,U 1.33 
UG-200/U .58 
170-255/U .82 
170-264/U 1.74 
UG-281/U .60 

2 MMF 
5.8 
10 

12 

15 
20 

$4.50 per hundred 

CERAMICONS 
30 MMF 
39 
45 
82 
150 

CHOKE 

400 MA 
12 Hy. 

90 OHM 
HIGH 
VOLT 
TEST 

$3.85 
10 for $34.00 

PULSE TRANSFORMERS 
X 124 T2, UTAH, marked 9262, 9340, small gray case. 
Ratio 1:1:1: hypersil core $2.25 
0161310, 50 Rc to 4 Mc. 1x/4" dia. a 1%" high, 
120 to 2350 ohms $1.50 
352 -7178 --Spec. 10, 111 Chicago Trans. equivalent 
to 9262 (above) $1.50 
D-166638 W. E. Permalloy core, Semi-toridal wind- 
ings $1.25 
KS9800, Ratio, 1:1:1, 2:1, Freq. range 380 to 
520 C.P.S. $3.50 
0106173, W.E. Freq. resp. 10KC to 2 MC 9.80 
800 KVA G.E. 1(2731, 28000 Volt pk. output: 
Billar; one microsecond pulse width $28.50 

HAYDON TIMING MOTORS 
I R.P.M., 115 V.. 60 Cycle $1.79 

SOUND POWERED HANDSET 
Brand New! 

Includes 6 ft. cord. 
$8.92 ea. - $17.60 pr. 

FILAMENT TRANSFORMER 
Fri., 115 V., 60 Cyc.-Sec 5V., 115 A. 6000 volt insula- 
tion $9.95 each 

FILAMENT TRANSFORMER 
Amertran Type WS 

For High Voltage Rectifiers. 
PRI. 115V., 60/60 Cycle. 

SEC. 5V., C/T M 10 Amp. 

35 KV R.M.S. Test 12 KV D.C. 
Operating. Uses 372A Tube 
or other tubes. 

NEW $1 0.95 
-et AOVERSEAS PACKED 

872-A Tube $1.88 

Minimum Orders $3 All orders f.o.b. PHILA, PA, 

LLXL L ERC dra4\re W 
Arch St. Cor. Croskey Phila. 3, Pa. Telephone l:Ittenllouse 6-4927 
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SEPT. SPECIAL 

8 MFD 2000 VDC 
OIL 

FILLED 
capacitor 
$2.95 ea. 

:£I=u. PEAK ELECTRONICS CO. 
--CO (19 P ®N E N T$ 

SELECTED AND GUARANTEED SURPLUS AT A FRACTION OF ORIGINAL 
188 WASHINGTON ST., NEW YORK 7,H Y 

CO"a.4r 
7-6443 
7.6486 

COST. 

POWER TRANSFORMER 
550 volts CT, 125 ma. 5 V. @ 2 A. 
6.3 V @ 4A, Pri. 117 V 60 cy. Fully 
cased $1.95 ea. 

POWER SUPPLY KIT 
Uses transformer described & illustrated 
plus (1) 150 ma. choke (1) dual oil 
capacitor, (1) socket. All lar only 

$2.99 

POWER TRANSFORMER 
PrI. 110 V 80 cs. Sec 880 V. CT @ 100 ma. 6.3 V. 
@ 4 A, 5V @ 3 A. Fully cased $2.49 ea. 

POWER TRANSFORMERS 
Hermetically sealed. Pri I IO volts 60 cy. 
1020 volts CT 400 MA, 6.3V 10A, 5V 3A $5.95 ea. 
175V 50 Ma .69 e.a 
940 volts CT, I25MA, 6.3V 8A, 6.3V, 2.5A, 

6.3, 1.2A, 6.3V, .5A, 5V, 3A 3.95 ea. 
1 1 10 volts CT 60 MA, 920 volts CT 160 MA, 

6.3V, 18A, 6.3V, 1.25A, 5V2A. 5V2A 4.95 ea. 
300 volts CT 300 MA. 2.5V7A. 2.5V7A, 

6.3V. 1.5A 2.75 

CHOKE BARGAINS 
6 Henry 50 Ma 250 Ohms, open frame 3 for .99 
6 Henry 80 Ma 220 Ohms, open frame .69 
8 Henry 150 Ma 140 Ohms, open frame .99 
6 Henry 400 Ma 97 Ohms, fully cased 3.69 
4.3 Henry 445 Ma 39 Ohms, fully cased 4.25 
10 Henry 350 Ma 125 Ohms, tapped, full case 2.95 
15 Henry 250 Ma 290 Ohms, tapped full case 2.20 
20 Henry 36 Ma 350 Ohms, fully cased .69 
12 Henry 250 Ma 190 Ohms, fully cased 2.00 
5 Henry 170 Ma 110 Ohms, fully cased 1.35 

HIGH CURRENT MICAS 
Type G4 Ceramic Case 53/4" 
High, 5" Diameter Tolerance 
5% or Better. 

CAP Amps KV Price CAP Amps KV Price 
MFD 1 Mc DC Each MFD 1 Mc DC Each 
.08 60 4 $27.50 .009 40 15 $29.50 
.1 70 4 29.50 .0097 40 15 29.50 
.65 60 5 24.50 .01 43 15 29.50 
.037 45 6 26.50 .0025 23 20 29.50 
.02 40 9 29.50 .0031 26 ' 20 29.50 
.02 55 10 29.50 .004 30 22 33.50 
.0117 40 14 24.50 .0033 25 25 35.50 
.0075 39 15 24.50 .001 12 30 27.50 

TYPE GE TYPE G2 
.00024 4 6 3.95 .001 10 10 5.95 
.0003 4 6 3.95 .002 13 10 5.95 
.0005 5 6 3.95 .01 25 7 6.95 
.001 7 6 4.95 G3 
.002 11 6 4.95 .001 10 20 14.50 

HIGH VOLTAGE VACUUM CONDENSERS 
12 MMF 32KV, EIMAC VC 12-32 4.95 
50 MMF 32KV, EIMAC VC 50.32 5.50 

BAKELITE 
CASED 
MICAS 

MMF VDC Price MMF 
D .001 600 $ .18 C 001 
E .01 800 .26 C .002 

É .027 800 .26 C .005 
C .01 1 KV .45 C .006 
C .07 1 KV .55 D .002 
D .02 1200 .35 C .0001 
C .024 1500 .65 C .0005 
C .033 1500 .75 C .0015 
C .015 2 KV .80 C .003 
C .02 2 KV .90 C .006 
D .002 2500 .45 C .002 
E .005 2500 .55 B .002 
C .025 2500 1.25 B .0005 

.0012 

VDC Price 
3 KV $ .90 3KV .95 
3 1C .70 
3 KV 1.24 
3 KV 1.50 
3 KV .70 
5 KV .70 
5 KV .85 
5 KV 1.60 
5 KV 1.90 
5 KV 2.50 
6 KV 2.90 
8 KV 5.95 
8 KV 2.90 
8 KV 4.50 

SCR 522 TRANSMITTER RECEIVER 
Complete with tubes and separate Dynamotor Power 
Supply. Excellent condition $36.50 

MOTOR & GEAR BOX 
Type RL42B. Motor 24 Volts DC, % HP -1 min. with 
Gear Reduction Box $2.25 each 

NON INDUCTIVE RESISTORS 
250 Ohm 100 Watt 75 
500 Ohm 100 Watt 75 
12500 Ohm 150 Watt 95 

METER MULTIPLIERS 
2 Meg 1/5 of 1% Cage Enclosed 2 KV $3.95 
2 Meg 1/2 of 1% Tubular 2 KV 1.95 
4 Meg 1/2 of 1% Tubular 4 KV 3.75 

1 N21 B SILICON DIODES 
.35 each: 10 for $2.90 

HEAVY DUTY CERAMIC RF SWITCH 
Single Pole II pos 99 ea. 
UTC type PA 5000 ohm plate to 500 ohm line and 
6 ohm voice coil. IO watt. 60 to 10,000 cps +1 
DB. CLOSE OUT AT $1.99 

PANEL 
METERS 

BRAND NEW 
:LVW7%í GOVERNMENT \ SURPLUS 

2" Simpson 0.200 Microamps (Mill Scale) $4.50 
2" Simpson 0-500 Microamps (Volt Scale) 2.95 
2" GE 0-5 Ma (Amp Scale) 1.95 
2" Simpson 0.5 MA, Basic, Square 2.25 
2" Simpson 0-20 MA (Amp Scale) 1.95 
2" Sun 0.25 MA (0-100 Scale) 1.95 
2" GE 0-50 MA 2.45 
2" Sun 0.50 MA, Square (0-100 Scale) 1.95 
2" GE 0-1 Amp 11F 1.95 
2" Simpson 0-2 Amp 11F (Square) 1.95 
2" GE 0-4 Amp RF 1.95 
2' GE 0.250 MA AC 3.50 
2' Sun 0.20 Volts DC 1.75 
2" Weston 0-20 Volts DC 2.45 
2" GE 0.30 Volts DC (1000 ohms/volt) 2.95 
2" Triplett 0-300 Volts AC 2.95 
2" GE 0.30 Amps DC 1.95 
2" GE 0-25 Volts AC. Linear (0-100 Scale) 3.50 
3' Westinghouse 0-2 MA 3.75 
3" Westinghouse 0.15 MA (Square) 3.75 
3" Westinghouse 0-20 MA 3.75 
3" Western Electric 0.80 MA 2.75 
3" GE 0-200 MA DC 3.75 
3" GE 0.15 Volts AC 3.95 
3" GE 0.1 Amp DC 3.95 
3' Westinghouse 0-2 Amps DC 3.95 
3" Westinghouse 0-1 MA (Basic) KV Scale 3.95 
3' Westinghouse 0-750 VDC (1000 Ohms/V) 4.50 
3" Weston 0-150 Volts AC Mod 301 5.95 
3" Weston 0-150 Volts AC 5.95 
3' Weston 0-1 Volt DC, Model 301 3.95 
3' Simpson 75-0.75 Microamps 6.75 
3' GE 0-300 MA DC Square 3.95 
3" GE 0-100 MA DC Square 3.95 
3" GE 0-5 MA DC Square 3.95 
3^ GE 0-30 MA DC Square 3.95 
3" GE 0-20 MA DC Square 3.95 
3" GE 0-2 Amp DC Square 3.95 
3' GE 0-300 VAC Square 3.95 
3" GE 0-1.5 Amps. DC Square 3.95 
3" GE 0.150 MA DC Square 2 95 
3" GE 0-50 MA DC Square 3.95 
3" GE 0-3 Amp DC Square 3.95 
3" GE 0-5KVDC Square, with Muttie 9.95 
3" GE Running Time meter 220e 160 cy 6.95 
3" GE 0-3VKDC with multip 8.95 
4" GE 0-300 Volts AC 5.95 
4" GE 0-8KVDC with multlp 11.95 
4" McClintock 0.200 microamps 9.95 
6" GE 0.12 KVDC with multip. Mod. 8DE... 12.95 6' GE 0-20 Volts AC Model RAB 6.95 
6" GE 0-10 Amo DC Model 8DB 6.95 
6" GE 0.15 Amos DC Model 8DB 6.95 
e" GE 0-25 Amps DC, Model (IDE 6.95 
6" GE 0-1.5 Amp DC Model RDB 6.95 2' Westinghouse 0-9 Amo. RF 1.89 
3" McClintock 0.1 Ma (10 Ma Scale) 3.95 
3" Westinghouse 0.10 Ma (Amp Scale) 2.75 3' GE 0-300 VDC. 1000 Ohms/Volt 4.50 
3" GE 0-75 Microamps 12.50 

LINK TEST SET 
Type #1410. Contains two 31/2" meters -a 75.0.75 
microamp Galvanometer and a 0-1 MA multi -scale 
meter. Has tap switch for changing range. Ranges 
are as fellows: 75.0-75 microamps. I MA 2.5 MA, 
50 MA, 25 volts, 500 volts. Ideal for balancing dis- criminators and general lab use. Housed in hard woad case with hinged cover. 10" x 8" x 4/z". 
Only $14.95 ea. 

MOSSMAN SWITCHES 
4 Pole Single Throw.$.95 

GUARDIAN LATCHING RELAY 
Type RC 100. 110 volt 60 cycle coil. S.P.D.T. each 
impulse reverses the position of the contacts. Locks 
automatically. Contacta rated 1500 watts at 110V 
60 cycles. Size 3" long, 2/s" wide. ly" high. 
Only $1.95 ea. 

HIGH WATTAGE ANTENNA RELAY 
110/220 volt 60 cycle Solen- 
oid. D.P.D.T. rated at 
5000V. 15A. Heavy duty 
paralleled contacts. Sturdy 
construction. leolantite In. 
sulation. Base 8" x IOUr". 

Made by Monitor Controller $18.50 
Same specs. as above but DPST 12.50 
Same specs. as above but SPDT 12.50 

SENSITIVE RELAY 
Breaks at 3 MA. Beautifully Con- 
structed and delicately pivoted. 
Approx. 2000 ohms resIstance. 
Housed in dustproof aluminum 
can. Plugs into 5 prono socket. 
Only 99$ ea. 

500 MICROAMP RELAY 
Delicately balanced, S.P.D.T., 10,000 ohm colt 
Trips at .4 to .5 MA. 2%" x 2%' x 1%r hlgh $2.95 
General Electric Overload Relay. Electrical 

Reset 110 Volts 60 Cycle 
Breaks at 640 Milliamps but easily adjustable for 
other currents. Terrific values at only $1.95 

SEPT. SPECIAL 
FILTER CHOKE 

3 Henry 175 MA 
120 Ohms 

Hcrm. Scaled 
$1.49 ca. 

FILAMENT TRANSFORMER 
6.3 volts at 12 amps. Primary 110 

volts 60 cy. Size 31/4"H x 21/4"W x 
3"D. Wt. 31/e lbs. As illustrated. 
Worth $4.50. Only $1.69 ea. 

RAYTHEON SWINGING 
CHOKE 

2 to 12 Henrys, I Amp to 100 Ma. 15 
Ohms DC fully cased. High voltage 
insulation, ceramic insulators. Very 
conservatively rated. Weight 60 Lbs. 

$14.95 ea. 

THORDARSON PLATE TRANSFORMER 
CHT Series, Model T15P 22. 110/220 volt 60 cy. 
Primary: 3500V, 3000V, 2500V, 2000V C.T. Sec- 
ondary: 625 watts. Weight 70 Lbs $22.50 ea. 

SCOPE AND FIL. TRANSFORMER 

Pri. 115 volts, 60 cycles, Sec. 
4400 volts RMS 4.5 MA., 5 volts. 
CT 3 amps. Fil. Ins. 15 KV. 
RMS test. Hermetically sealed. 
Has insulated plate cap for rec- 
tiller. Made by Raytheon. 4i2 x 
5 x 51;2 Only 4.95 

Mallory Vibropack Transformar 6 Volt Input. Output 
300 Volts at 100 MA $3.95 

WESTINGHOUSE 
SELENIUM RECTIFIER 

Hermetically sealed. Oil Immersed 
Full Wave Bridge. 30 Volts AC 
Input. 24 Volts at 2 Amps Output. 
Size 25ox25/ex3?/s hi $3.75 ea. 

50 megohm 35 watt Resistor with mount. $1.49 each: 
10 for $9.90. 10 Meg 10 Watts 490: 2 Meg 5 Watt 35e 

30 WATT WIRE WOUND RESISTORS 
Ohms: 190 -2500.3k -4k -4500-5300-18k 8 for .99 

Precision 15 Meg. 1% Accuracy Resistor, Non - 
inductive, I watt, hermetically sealed in glass 
.25 ea. 10 for $1.90 

WIRE WOUND RESISTORS 
5 watt ohms: 25-50-200-470.2506 .09 ea. 

IO watt ohms: 25 -40 -84 -400 -470.1325 -2K -4K .15 ea. 
20 watt ohms: 50-70-100-300-750-IK-1.5K 

2.5K-2.7K5K-10K-16K-20K .20 ea. 

SLIDER ADJUSTABLE RESISTORS 
20 Watt: I. 5, 50 Ohms .25 
50 Watt: 100. 500 Ohms .35 
75 Watt: 100. 150, 200 Ohms .39 

100 Watt: 20, 50. 75, 120. 500 Ohms .49 

MIDGET VARIABLE CONDENSERS 
15 MMF (HF 15) .39 
Dual 15 MMF (HF 15 D) .69 
250 MMF (MC 250 S) .69 

CERAMICONS 
MMF: 1.5.2, 3, 8. 10. 20. 22, 120, 500 .05 ea. 

SILVER MICA CAPACITORS 
MF: 10. 47. 50. 60. 340. 750, 780, 1000 .09 ea. 

OIL CONDENSERS 
58 mfd 220 vdo-3.95 2 mid 2000 vdc-2.25 

4 mfd 600 vde- .59 10 mfd 2000 vdc-4.95 
6 mfd 600 vdc- .79 2 mid 4000 vdc-4.90 

3/3 mid 600 vdc- .79 4 mfd 4000 vdc-6.75 
8 8 n id e ni vdc-1.39 1 mid 5000 vdc-4.50 
10 mfd 600 vdc- .89 .1/.1 mfd 7000 vdc-2.25 

4 mfd 1000 vdc- .95 2 mid 6000 vdc-9.95 
10 mfd 1000 vdc-2.50 1 mfd 7500 vdc-6.50 

2 mid 1500 vdc-1.25 .01/.01 mfd 12 kv 5.75 
6 mid 1500 vdc-2.95 2 mfd 7500 vde-12.75 

10 mfd 1500 vdc-3.50 .65 mid 12,500 vdc-12.95 
1 mid 2000 vdc-1.45 1 mtd 15kv dc -15.95 

FILAMENT TRANSFORMERS 
110 V 60 CY Pri. Cased. 
5 Volt 15 Amp $2.75 
2.5 Volt 10 Amp 3.49 
2.5 Volt CT 21 Amps 4.75 
5 Volt 4A, 6.3V, 3A 2.45 
2.5V CT 20A. 2.5V CT 20A 6.95 

H. V. SCOPE TRANSFORMER 
Pri. 110V 60CV-Hermetically Sealed 

1050V @ 20MA, 20V 4.5A. 2.5V 5A $2.95 

MISCELLANEOUS BARGAINS 
2mfd 250 volts ac oil cond 6 for .99 
Ceramicon .0005 mfd 20 for .99 
.01 600 volt dc pigtail micas 10 for .90 
.001 600 volt dc pigtail micas 15 for .99 
.006 600 volt, pigtail micas 12 for .99 
Butterfly tond. 2 to 11 mmf ball brngs 3 for .99 
CD type 4 micas .001 600vdc 10 for .99 
10.000 ohm potentiometers 6 for .99 
50 K 1% W. W. Resistors, Precision .14 
.1 MFD 7500 VDC Oil Cond .89 
.05 MFD 7500 VDC Oil Cond .75 
7 MFD 330 VAC Oil Cond .69 
25 ohm 6.5 Watt Rheostat 2.95 
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SEARCHLIGHT SECTION 

ASB YAG I 

ANTENNA 
5 ELEMENT ROTATABLE ARRAY - 
450 TO 560 MC $7.00 
SAME EXCEPT DOUBLE STACKED 

MC 
ELEMENT 450 TO 560 $1.2.70 

Same Except Double Stacked 
6 Element 370 to 430 MC 

$29.40 
Double stacked antennas can be supplied 
with hydraulic remote controls at $29.50 
per set additional. 

ADJUST- 
ABLE 
STUB 

TUNING 

PULSE TRANSFORMERS 
UTAH 9262 $2.25 
UTAH 9278 $2.25 G. E. 68G-627 $3.75 AN/APN-9 (901756-501) $1.25 AN/APN-9 (901756-502) $1.25 AN/APN-4 Block. Oec .88 

12GP7 
1P24 
FG -32 
FG -33 
FG -81A 

GENERAL ELECTRIC 
TUBE SPECIALS 

Brand New Mfd. by G.E. 
12.85 FG -95 20.60 GL -415/ 

.29 FG -105 9.95 5550 
4.25 FG -172 14.50 8020 

11.95 FG -190 12.15' 189048 
4.95 2C39 13.50 189049 

22.00 
1.39 
3.79 
3.79 

SPRAGUE PULSE NETWORKS 
7.5 E3.1.200 -67P, 7.5 KV, "E" Circuit I microsec. 

200 PPS. 67 ohms imped. 3 sections $4.30 
7.5 E3.3.200 -67P, 7.5 KV, 'E" Circuit 3 microsec. 

200 PPS, 67 ohms imped. 3 sections $6.75 
7.5 E4 -I6 -67P, 7.5 KV "E" Circuit 4 sections. 

16 microsec. 60 PPS, 67 ohms imped $8.25 
15-E4 1.5-600-50P. 15 KV "E" Circuit 1.5 micro - 

sec. 600 PPS 50 ohms imped. 4 sections..$12.01) 
15 -ES 5 -180 -SOP. 15 KV "E" Circuit 5 microsec. 

180 PPS, 50 ohms imped. 6 sections $25.00 

KOLLSMAN INSTRUMENT 
LOW INERTIA SERVO MOTORS 

2TyPhase -5 Watts-2650VRPM 
olts-100 Cycles 

Will Operate Satisfactorily at 60 Cycles 
Original Price $34.50 -Our Price -$8.22 ea. 

$750 EACH -Lots of 10 

STAN DARD 
BRANDS ONLY 

RECEIVING 
TUBES 

59 
1A3 

G 
.45 

1Aß5 
1B3GT 
1L4 
IR4 
1S4 
165 
1T4 
2X2/879 .49 
2X2A .79 
3A4 .61 
3A5 .96 
3A8GT 1.76 
3B7/1291 .29 
3D6/1299 .29 
305GT .79 
3S4 .61 

55T4GY 
1.89 

5Ú4G .59 
5V4G .84 
6Z3 65 
AB7/1853 .99 

6AC7/1852 .79 
6AC7W 1.45 
6AG5 .89 
6AG7 1.19 
6AJ5 .89 
6AK5 1.60 
6AK6 .82 
6AL5 .69 
6A06 .65 

6A6AT6G 4.54 
6AU6 .72 
6AV6 .55 
6BA6 .65 
6BA7 .86 
6BE6 .65 

6BJ6 
6G 1.72 

72 
6C4 .50 

6H 6 49 
626 89 
6K6GT .62 52 
6K7 .54 
6K8 .83 

1.18 .66 
.29 
.86 
.64 
.64 

6L6 1.22 
6L6G 1.11 
6L6GA .87 
6SB7YSC7 

.79 666 
6SG7 .69 
6SH7 .44 
6637 
6SL7GT .69 
6SN7GT .79 
6SN7W 1.45 
6V6 1.07 
6V6GT .59 
6W4GT .65 64 9 
6X5GT .59 
7F7 .79 

1ÓY .19 
12A6 .24 
12AH7GT .87 
12AT6 .59 
12AU6 .72 
12ßA6 .64 
12ßA7 .86 
12BE6 .64 
12C8 
12SG7 
12SH7 

12SK7 .49 59 
12SL7GT .69 
12SN7GT .79 
12SR7 .69 

83 7 
.95 

83V 1.15 

.69 

.49 

CATHODE 

2AP1 
2AP5 
3AP1 
3AP4 
3ßP1 
3CPI 
3DP1A 
3EP1 
3FP7 
3HP7 
4APIO 

3.65 
5.95 
4.63 
5.94 
2.59 
1.87 
5.75 

2.98 
4.91 
5.35 

5AP1 
5AP4 
5BP1 
5CP1 
5CP7 
5FP7 
511P4 
5JP1 
5JP2 
5JP4 
5LP1 
5MP1 
7BP1 
7BP7 
7ßP14 
9GP7 
9LP7 
10BP4 
10FP4 
12DP7 
12GP7 
902P1 
905 

3.75 
4.75 
2.40 
2.87 
3.76 
1.05 
3.35 

29.00 
9.55 

29.00 
13.95 
10.65 
12.87 
4.95 

14.95 
9.85 
3.88 

21.95 
28.88 
12.85 
12.85 
3.95 
4.47 

PHOTO 
CELLS 

IP24 .29 
918 .88 
919 1.79 
923 .97 
927 1.67 
931A 3.22 
1645 1.67 

THYRA- 
TRONS 

AND 
IGNITRONS 

OA4G .95 
EL -CIA 3.35 
IC21 1.85 
2A4G 1.15 

09 
3C23 3.20 
3C31/EL- 

C1B 3.35 
4C35 21.00 
EL -05B 8.95 
C6J 4.44 
FG -17 2.89 
FG -33 11.95 
FG -41 93.00 
FG -67/ 

1904 8.85 

COAXIAL CONNECTORS 

83-IAC .42 UG-12/U .63 UG-86/U 1.22 
83-1AP .15 UG-21/U .67 UG-87/U .68 
83-1F 1.12 UG-22/U .86 UG-171/U 1.33 
83 -IH .10 UG-23/U .63 UG-175/U .15 
83-1J .80 UG-24/U .67 UG-176/U .15 
83 -IR .35 UG-27/U .68 UG-180A/U 3.82 
83-ISP .35 UG-29/U .83 UG-191/AP .57 
83-1SPN .35 UG-30/U .94 MX -195/U .41 
83-1T 1.12 UG-34/U 12.80 UG-197/U 1.33 
83-22AP 1.10 UG-36/U 12.80 UG-206/U .58 
83-22F 1.48 UG-37/U 12.80 UG-255/U .82 
83-22R .48 UG-58/U .57 UG-264/U 1.74 
83-22SP .85 UG-85/U .62 MX -367/U .15 

FULL LINE OF JAN APPROVED COAXIAL 
CONNECTORS IN STOCK 

CONSTANT VOLTAGE 
TRANSFORMERS 

Federal Constant Voltage Transformer Input 95-135V 
50/60cy Output 115V 210W $34.00 

Raytheon V R-5 Constant Voltage Transformer Input 
95-130V 60cy-Output 115V 500W $38.50 

Sola Constant Voltage Transformer Input 95-125V 
60cy.Output í5.8V 285VA $24.70 

Sola Constant Voltage Transformer Input 105-125V 
60cy-Output 115V 80VA $15.95 

COAXIAL CABLE 
RG -8/U-$60.00 per 1000 ft. -Other types 

in stock 

SELENIUM RECTIFIER STACKS 
FULL WAVE BRIDGE 

MAXIMUM RATINGS MAXIMUM RATINGS 
AC VOLTS INPUT 18 AC VOLTS INPUT 40 
DC VOLTS DC VOLTS 

OUTPUT 14.5 OUTPUT 34 

1.2 Amps $2.64 0.6 Amps $3.00 
2.4 3.07 1.2 3.44 
6.4. 4.09 3.2 5.15 

13.0 7.67 6.0 9.32 
17.5 8.69 9.0 10.05 
26 15.33 12. 18.64 
39. 23.00 18. 20.12 
52. 30.67 24. 35.96 
65. 38.33 36 41.24 
All voltage and current ratings based on continuous 
operation in 35°C. (95°F.) ambient, self -cooled. 
Current ratings can be increased up to 21/4 times 
normal ratings by Intermittent operation or forced 
cooling. 

FG -81s 4.95 
91 5.85 
FG -95 20.60 
FG -105 9.95 
FG -17" 14.50 
RX-233A 2.95 
WE 355A 14.15 
393A 5.77 
394A 3.77 
GL -4111- 

5550 22.00 
KU -610 6.35 
KU -623 39.50 
KU -620 16.90 
KU -634 17.20 
WL -652/- 

5551 38.00 
WL -672 13.25 
WL -67" 24.00 
WL -681/- 

5550 22.00 
722A 3.75 
873/97ó 6.95 
884 
885 1.25 
1665 .97 
1904 8.85 
2050 1.18 
2051 .49 

TRANS- 
MITTING 

& SPECIAL 
PURPOSE 

TUBES 

ÓB2 1.75 
1B22 3.87 
1B23 8.95 
IB24 4.90 
1B26 4.50 
1B29 2.90 
IB32 3.15 
1B35 17.50 
1B36 4.50 
1B42 9.80 
IH20 .58 
2B22 1.41 
2C22 

.27 

2C39 13.50 

2C40 

2É2 
2J21A 
2J22 
2.126 
2227 
2231 
2232 
2333 
2.134 

2J38 
2241 
2348 
2261 36.20 
2K23 23.95 
2K25 19.95 
2K28 23.50 

2B22/ -A 

.79 

EL -1C 1.12 
3B23 4.75 
3B24 1.65 
3B26 1.75 
3B27 1.29 
3C24 .44 
3231 39.25 
4-125A 26.95 
4-250A 36.75 41 
4B22/EL- 

.58 

4B25/EL- 
5.20 

4C28 
4E27 
5D21 
5223 
5229 
6C21 
6J4 
7-7-11 
I0T1 
10Y 
15E 
15R 
REL-21 
24G 
RK -25 
FG -32 
RK -34 
REL-36 

4.95 

1.25 
8.95 
8.95 
7.80 

13.70 
9.60 

14.45 
19.90 
19.90 
13.70 
12.70 

132.50 
14.95 

21.65 
12.75 
26.50 
14.20 
14.20 
19.88 
5.20 
.89 
.58 
.19 

1.25 
.75 

3.25 .44 
2.11 
4.25 

.28 

.78 

RK -47 4.92 

VT 52 .36 
53A 3.82 
RK -59 2.44 
RK -60/1641 .59 
RK -72 .92 
RK -73 .92 
VR -75/- 

0A3 1.25 
80 

VR 78 3.34 
VR -90/- 
VT 98- 

.81 

(BR) 29.90 
C100E 2.30 
IOOR 2.90 
100TH 10.25 
WE -101D 1.65 
WE -101F 3.62 
VR -I05/ - 

0C3 .72 
WE -113A 1.32 
WE124A 3.80 
VT -127A 2.40 
VR -150/- 

OD3 .65 
FG -190 12.15 
203A 6.40 
203B 4.33 
204A 27.90 
CE -206 3.15 

W1 .62 
E -215A .24 

221A 1.95 
.40 

WÉ 231D 1.25 
WE -244A 4.20 
WE -245A 1.35 
WE -249C 3.30 
WE -252A 4.65 
WE -254A 4.90 
WE -257A 2.77 
WE -271A 6.75 
WE -275A 6.95 
WE -283A 1.27 
WE -285A 4.57 
WE -286A 6.90 
WE -301A 5.95 
304TH 3.86 
307A 3.90 
WE -309A 6.45 

GENERATORS 
Eclipse -Pioneer type 716-3A (Navy Model NEA- 

3A) Output AC 115V í0.4A 800 to 1400 cy I m, DC 
30 Volta 60 Amps. Brand New - Original Packing 

$38.50 
Eclipse -Pioneer type 1235-I A. Output -30 Volts 

15 Amps. Brand New -Original Packing $9.50 

NAVY MODEL AIA ANTENNAS 
3 CM Conical Scan Aircraft Intercept Antenna Assys. 
Brand New $120.00 

TEST EQUIPMENT 
Alfred W. Barber Labs. Mod. VM -25 VTVM 

$86.00 
General Radio Model P -500A Standard Signal 

Generator (Same as G. R. 805A except covers 9KC 
to 32 MC) $450.00 

Galvin Model CES -I Standard Crystal Test Set 
$45.00 

TS-IOA/APN Delay Line Test Set $25.00 
TS-19/APQ-5 Calibrator $75.00 
AT-48/UP "X" Band Horn $3.95 
REL W-1158 Frequency Meter 160-220 MC..532.95 
CW I-60AAG Range Calibrator for ASB, ASE, ASV 

and ASVC Radars $39.95 
CRV-I4AAS Phantom Antenna for Transmitters 

up to 400 MC $11.75 
TS-146/AP X -Band Test Set. Price on request. 
TS-184/AP. Price on request. 
CPR-60AAJ and CPR-60AAK-IFF Test Sets, 

(pair) $16.95 
General Radio Model 804-B Signal Generator - 
8 to 330 MC * $300.00 
Hewlett Packard Model 200-C Audio Oscillators 
(10 available) * $87.50 
C -D Quietone Filter Type IF -16 110/220 V AC/DC 

20 Amps $9.00 
All Items New Except Where Noted (Exc. Used 
Condition) 

W. E. MERCURY CONTACT RELAYS 
Glass sealed mercury wetted SPOT contact assemblies. 
Magnetically operated. Used in Western Electric 
D-168479 high speed plug in relays. Supply your 
own coil $2.00 each 

TYPE "J" POTENTIOMETERS 

Reels. Shaft 
100 SS 

500 34' 
1000 SS, 

0K 

SS 
3/8' 

50¢ each 
Resin. Shaft 

15K SS 

20 
SS 

5K SS 
30K 11/8" 
50K 5/8' 

100K 5/16' 
Triple 100K - Ns" Shaft - 1.47 

All shaft lengths beyond 
bushing - SS (screw slot) 

Reels. Shaft 
100K 3/8' 
100K 7/16' 
100K SS 
150K yySS 

00K 
250K SS, 
1 MEG SS 

WE310A 
WE -313C 
316A 
WE -331A 
350A 
350B 
354C 
WE -356B 
361A 
371B 
388A 
417A 
434A 
446A 
446B 
450TH 
450TL 
451 
471A 
SS -501 
503AX 
506AX 
507AX 
527 
530 
531 
532A 
559 
561 
579B 
HY615 
WL -670A 
700B 
700C 
700D 
701A 
702A 
702B 
703A 
704A 
705A 
706AY 
706BY 
706CY 
706FY 
706GY 
707A 
707B 
708A 
709A 
710A 
713A 
714AY 

BRAND NEW 
FIRST QUALITY 

7.50 

3.66 
8.75 
2.80 
1.95 

19.50 
4.45 
4.75 

.82 
2.95 

10.65 
3.65 

.79 
1.95 

19.70 
32.50 

1.75 
2.75 

11.50 
1.47 
1.47 
1.47 
9.75 

17.20 
17.80 
3.15 
1.41 
1.45 
5.85 
.29 

8.70 
16.70 
16.90 
16.90 
3.67 
2.95 
3.87 
3.90 
2.75 
1.17 

45.00 
45.00 
17.95 
45.00 
45.00 
5.22 

12.25 
4.85 
4.87 
2.25 
1.45 
6.95 

715A 6.75 
715B 9.95 
717A .97 
WE -719A 22.95 
721A 3.93 

723A .95 
3A/B 11.95 

729A 3.22 
724B 3.22 
725A 8.95 
726A 14.50 
730A 10.95 
731A 2.45 
WL 787 9.80 
800 1.88 
801A .48 
802 
803 
804 
05 

806 
807 
808 
809 
810 
811 
813 
814 

816 
826 
828 
829 
830B 
832 
832A 
836 
837 
838 
841 
843 
851 
852 
860 
861 
864 
865 
866A 
869B 
872A 
874 
876 

4.25 
4.87 
8.95 
4.75 

17.70 
1.60 
2.19 
2.40 
7.95 
2.65 
7.25 
3.79 
1.72 
.97 
.57 

13.48 
4.91 
3.35 
4.91 
5.50 
.89 

1.34 
2.93 
.49 
.59 

27.50 
6.40 
8.50 

17.70 
.19 
.88 

1.15 
27.00 

1.88 
1.65 
.39 

1.85 
.39 
.39 
.49 
.49 
.49 
.49 

9 
.24 
.85 
.29 
.19 

9 
.29 

8 
.61 
.87 
.19 
.69 
.19 
.29 

3.11 
1.38 

3.77 
1641/RK-60 .59 
1642 .39 
1644 1.17 
1960 1.21 
UX-6653 .65 
7193 .22 
8011 
8012 
8012A 
8913 
8013A 
8014A 
8016 
8020 
8025 
9001 
9002 
9003 
9004 
9005 
9006 
189048 
189049 
199698 

878 
954 
955 
956 

958A 
959 
991 
1005 
CK-1006 
1201/7E5 
1203/7C4 
1294/1R4 
1299/3D6 
1602 
1613 
1616 
1619 
1624 
1625 
1626 
1629 
1630 
1631 
1636 
1638 

1.45 
1.91 
.92 

1.42 
22.50 

1.18 
1.39 
3.95 

.52 

.39 

.45 

.39 
1.40 
.29 

3.79 
3.79 
2.69 

SEND FOR OUR COMPLETE TUBE LISTING 
MONTHLY BULLETINS 

SEND IN YOUR NAME AND ADDRESS TO 
GET ON OUR MAILING LIST 
All material brand new and fully guaranteed. 
Terms 20% cash with order, balance C. O. D. 
unless rated. All prices F.O.B. our warehouse, 
Phila., Penna., subject to change without notice. 

;IECTRONIC RESEARCH. LABORATORIES 
1'021 CALLOWHILL 'ST. `: PHIL'A::23,' PA. 
1,' ' ,''.Telephones - MARKET 7-6590 and 6591, J. ' .' - 

ELECTRONICS -September, 1950 277 

www.americanradiohistory.com



SEARCi;AL IGHT SECTION 

TEST EQUIPMENT 
I 135 Test Set TS 251 
BC 771 Frequency BC 221 Freq. Meter Meter 
BC1287 Scope 
TS 62/AP 
TS 13/AP LM Frequency Me - 
TS 102A/AP fers 

I 222 Signal Genera- 
tor 

RC 150 EQUIPMENT 
Receiver BC 1161 A 
Transmitter BC 1160 A 
Control Unit BC 1162A 
Signal Generator I -198A 

Miscellaneous Specials 
1D6/APN4-Scope 
R78/A PS 15 - Scope 
R7/APS 2 Receiver and Scope 
ASB7 Scope 
SCR 522 Receiver -Transmitter 
MN26 C- or Y Receiver 
RA 10 Receiver 
BC 639 Receiver ). 

RA 42 Rectifier J 
TA2J24 Transmitter 
SCR 269 G Compass Installation 
ARN7 Compass Installation 
MN 26 Compass Installation 
ILS Installation (BC733 & R89) 
R 132/TPS10 Radar Receiver 
MD22 - UR .>/T1 Modulator 
AN/APRI Receiver and Tuning units 
ASB 7 Complete Radar Installation 
BD 71-6 position Field Switchboard 
EE8 Field Phones 
RM 29 Remote Phone Control 
SCR 183 complete 
ARC/1 Transceiver 
ART 13 Transmitter 
BC349 Receiver 
RTA1B Transceiver 
Model 15 Radar Trainer 
BC -906 -Frequency Meter 

PP!CES OF ABOVE UPON REQUEST 

T-85/APT5 UHF TRANSMITTER 
Operating over a frequency range of 300 
to 1400 MCPC with a nominal output of 
from 10 to 30 watts. Unit is equipped with 
110 V 60 CPS filament transformer; blower; 
lecher wire test frequency set, and 8 tubes 
-1-931A; 2-6AC7; 2-6AG7; 1-6L6G; 2-829B; 
I -3C22 (GL522) (oscillator). 
Neu [1 in original no, with Operat- $6.50 
ins Instruction Manual 07777 dd 

Porlalle %1IF 
Communication Zinit 

Two-way radio telephone equipment designed 
for operation between 152 and 162 megacycles. 
Adaptable for many uses, a complete unit 
including the rechargeable storage battery 
weighs but fifteen pounds, and is housed in a 
sturdy case 111/2" x 9" x 41/4", provided with 
shoulder straps. 
This brand new set of big name manufacture 
comes complete with battery, battery tray, 
and handset but less crystal $89.50. 
Battery charger is extra at $19.95. 

3Iolile VHF 
Communication Unit 

Adaptable for many mobile uses, this is a 
compact unit 31/2" x 8" x 151/2" operating on 
152 to 162 megacycles. It is six volt powered 
derect from storage battery, and is complete 
with the tone filter and crystal; handset, con- 
trol box, antenna and installation kit. 
Brand new, ready to go $129.50 
Extra 18" stub type antennae are available, 

$2.95 

BC -603 Receiver-Good, Used $19.95 
BC -604 Transmitter FM 20-28 MC 
11 and 15 meters. Can be operated on 10 
meters -I0 channel push button crystal. With 
all tubes and meter but less dynamotor. Ex - 

ce'. -^nt condition $14.95 
Crvs'ats-Set of 80 14.95 
IS -185 Weston Voltmeter Model 433 0 to 150 
VAC, 25 to 2400 cycles. New .... ...$24.95 

Condensers Each 
2 mfd. 4000 VDC. OIL FILLED $2.95 
1 mfd. 6000 VDC. OIL FILLED 1.98 
.25 mfd. 15000 VDC. OIL FILLED 4.95 
.00025 mid. 25000 DC. OIL FILLED 2.95 
.4 mfd. 1500 VDC. OIL FILLED .29 

10 for 2.49 
2 mfd. 690 VDC. OIL FILLED .39 

3 for 1.00 
I mfd. 600 VDC. OIL FILLED .24 

5 for 1.00 
.lx.lx.l-1200 VDC. OIL FILLED .59 

2 for 1.00 
50 mmfd-5KV-5 Amp. Vacuum Cond 1.19 

ARROW has the VALUESt! 

RADIO EQUIPMENT R. C. -10O-3 
This equipment made by General Electric, was designed for 
ground use as an identification of friendly aircraft. 

Radio equipment RC -100-B consists of Cabinet CH -118 In which 
are mounted Transmitter BC -769, Keying unit BC -770, Radio Re- 
ceiver BC -768, Rectifier RA -52, Wave Trap FL -25, wiring and Blower. 
Additional equipment consists of Antenna unit AN -82B; Transmis- 
sion line MC -377, air compressor M-349, Oven M-348, control box 
BC -773, Amplifier BC -783B and associated cords and hardware. 

Primary requirements are 110 to 120 volts, 50 to 60 cycle for the 
entire unit and accessories. 

Cabinet CH -118 is of the Standard 19 inch rack type structural 
steel frame with runner angles for each of the units. A full length 
access door with safety interlocks forms the rear of the cabinet. 

Transmitter BC -769 is designed to transmit RF pulsed signals at 
470 megacycles with the use of two type 15E Tubes operating in 
push-pull with resonant grid, plate and filament lines. 

Keying unit BC -770 furnishes the pulse of the Transmitter. 
Receiver BC -768 was used to detect the 493.5 megacycle reply 

pulses from the interrogated station and to sufficiently amplify 
these signals for oscilloscope observation. 

Rectifier RA -52 produces the high voltage. An 0-15 kilovolt DC 
Meter is connected across the output of the filter to measure the 
voltage fed to transmitter BC -769, while an 0-20 milliammeter is 
connected to the ground return to measure the average current 
drawn. 

Antenna AN -82B consists of 24 vertically polarized, half wave 
radiating elements, a reflecting screen, open -wire transmission line 

sections and a concentric -line terminating section or elevator. 
Wave trap FL -25 is used to separate received and transmitted signals. 
Transmission line MC -377 is of Vs inch air -dielectric, 70 ohm concentric line type and is 

assembled by means of solderless air tight connectors. 
Control Box BC -773 contains necessary controls for operation. 
Amplifier BC -783-B is used to amplify the output of Receiver BC -768 for suitable oscillo- 

scope presentation. 

Air Compressor M-349 
together with 12 feet of 1/4 inch soft copper tubing 
and necessary hardware is used to fill and maintain 
transmission lines with dry air under pressure. 
Operation is direct from 110 V AC 60 Cycles. 

Oven M-348 
is furnished for removal of moisture from the dehydrat- 
ing cylinders of the compressor. It too operates from 
110V AC 60 cycles. 

Frequency Meter BC -771 
Frequency Meter BC -771 is used for fre- 
quency checking and for tuning operations 
on Radio Transmitter BC -769 and Radio 
Receiver BC -768. It is a separate unit 
mechanically and has its own power sup- 
ply, which requires a 110 to 120 Volt, 50 
to 60 cycle source. 

The circuits consist of an r -f oscillator, a 
crystal oscillator, a 30,000 cycle oscillator 
and associated mixer, multiplier, and am- 
plifier tubes. The crystal oscillator is used 
to set the r -f oscillator to exactly 94 or 
98.7 megacycles. 

For tuning Radio Transmitter BC -769 to 470 megacycles, the signal from the radio trans- 
mitter is mixed with the fifth harmonic of the r -f oscillator, operating at 94 megacycles, to 
produce an audio -beat frequency. For tuning Radio Receiver BC -768 to 493.5 megacycles, 
the fifth harmonic r-1 oscillator, operating at 98.7 megacycles and modulated by the output 
of the 30,000 cycle oscillator, is fed into the radio receiver. 

The entire 
brand new-complete- 

Technical Manual TM11-1113B is furnished 
with the complete set. F.O.B. Warehouse 

Prices on individual components will be furnished on request. 

1ARROW: SALES, Inc. 
Dept. DI - 

1712-1/ M chfpan Ave., Chicago 16, III. 
,HOt4Y- IlArnson 7-9374 

All items FOB warehouse. 20% Deposit 
required on all orders. Minimum order 
accepted-$5.00. Illinois residents, please 
add regular sales tax to your remittance. 

278 September, 1950-ELECTRONICS 

www.americanradiohistory.com



SEARCHLIGHT SECTION 
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i 

il LAVOIE F('.EQ. METER S. G. RADAR EQUIPMENT STABILIZERS - - 
MICRO -WAVE Navy Yard Spares for RAYTHEON -Navy Type, CRP - 

Model SG Radar 301407 Input: 92-138V, 57/63 
_ 375 to 725 MCS CPS., 1 PH Output: 115V. 0.82 

Consisting of the following: KVA., 1% Reg. 0.96 PF. Weight. 
Model TS -127/U e, a compact, self -dom a:ncl. 385 lbs. Overall size -36" high x 

= precision (± 1 MC) frequency meter which pro- 2-í;11P-20ÁB\f Rectifier Power Units for mod- 20" wide a 121k' deep. Enclosed 
vides quick, accurate readings. Requires a stand-in Navy Grey Ventilated Cabinet 

_ and 1.5V A" and 45V "B" battery. Has 0-15 ulation generators. for Wall Mounting. 
minute time switch. Contains sturdily con- 2-CRP-20ABM Rectifier Power Units for Radar 
structed HI -"Q" resonator with average 'Q" of Receivers Brand New 569.50 

M 3000 working directly into detector tube. Uses 2 -CRP -35AÁß Modulation Generators. 
957, LS6 and 3S4 Tubes. Complete, new with 2-CRP-46ABD-1 Radar Receivers (including RAYTHEON Adj. In- 

inst. book, probe and spare kit of tubes. R-906 Gain Controls for Range and Train In- put taps 95-130V., 80 

Less batteries. dicators) C. 1 Ph Output: gi I$59.50 2-CRP-60AAN Signal Monitors. 115V., 60 Watts. % 
Write for descriptive circular s º of 1% Reg. Wt. 20 = 2 -Complete Transmitter R.F. System coupling Y 

assemblies including -10087 magnets and Du- -# lbs. 63¢ ' H z 
Overload 

L 
Dleaing tube cavity assemblies. ¡ tl,A.i+1 z 4,$" W. 

MOTOR GENERATORS 1 --Complete Power Control Chassis. I protected. Sturdily. 

DYNAMOTORS,INVERTERS,ETC. 2 -Complete Driver and modulator assembly in- constructed Tropic- _ 
eluding driver chassis with delay line, Modulator r alized. 
and Driver Rectifier Tube Assembly and Driver Special.... $12.50 _ 

2.5 KVA MG SET. Diehl Elec. Co. Rectifier Power Unit. - 
120V DC to 120V AC, 60 cy, 1 Ph. Complete 2 -Complete sets of equipment spare parte con- 
with Magnetic Controller, 2 Field Rheos and sisting of R.F. Assemblies, motors and aces- 
Full Set of Spare Parts including Spare Arma- son es, switches, interlocks, fuses, fuse holders, ri Arma- 
tures for Generator and Motor. fuse links, relats, contacts, crystals, thermostats, 
F till specs. and price on request. New. R.F. inductors, capacitors, sockets, test equip- . ment, cables, resistors, etc., as listed in Navy = 
2 KVA MG SET. O'Keefe and Merritt. Spare Parts List WX3885. - 
115V DC to 120V AC, 50 cy. Idles as 3 Ph. All above in new and unused condition packed 
syncs motor on 208V, 50 cy. New. Export in original metal spare parts boxes. 
crated $165.00 1 
1.25 KVA MG SET. Allis-Chalmers. _ 
115V DC to 120V, AC, 60 cy, 1 Ph. Fully en- I 
closed. Spiashproof. Ball Bearings. Centrif- 
ugal Starter. New $97.50 

Sanie machine but for 230V DC operation.$I10.00 
Spare Parts for either machine $15.00 i MG SET FOR NAVY TBS TRANSMITTER. 
Type CG -21302. 
440V AC, 60 cy, 3 Ph, 1500VA to 875V DC and 
300V DC. New $69.50 

DYNAMOTOR. Navy Type CAJO-211444 
105/130V -DC to 13V DC at 40A or 26V DC at 
20A. Radio filtered. Complete with Line Sw'tch. 
New $69.50 
DYNAMOTOR. Elcor. 32V DC to 110V AC, 
60 cy. I Ph. 2.04 Amps. New $24.50 
DYNAMOTOR. Elcor. 32V DC to 110V AC, 
60 cy. 1 Ph, 0.43 Amps. New $17.50 

IIIIIIIIIIIIIII11111IlillIllllIIIIIHillIIIIIIIIL 

MISCELLANEOUS SMALL MOTORS 
INVERTERS, AMPLIDYNES 

AMPLIDYNE-O. E. Model 5AM31NT9A. 530 
Watts. 7500 R.P.M. Input: 27V. DC, Output: 
60V. DC. Weight 343/2 lbs. New $10.50 

AM PLI DYN E -G. E. Model 5AM21JT7 4600 
R.P.M. Motor Compound wound. 150 Watts. Input: 27V. DC. Output: 60V. DC Sig. Corp. 
U. S. Army MG -27-B. New $26.50 
INVERTER -Leland Elec. Co. Model PE206A. 
Input: 25V. DC, 38 Amps. Output: 80V.. 800 
cy, 481 VA. New $12.50 

INVERTER -G. E. Model 5D-21NJ3A. Input: 
24V. DC, Output: 115V. 400 cy, 485 Va. 
New $12.50 

D.C. MOTOR -G. E. Model SBA 50L.T2A 0.5 HI'. Armature: 27V. at 8.3 Amps. Field: 60V. 
at 2.3 Amps. R.P.M. 400. New $12.50 
DYNAMOTOR -Type PE94C. For use with 
SC11522 Transmitter -Receiver. Brand new in ex- 
port cases $9.50 

U. S. NAVY 
SOUND POWERED BATTLE 

PHONES 
Western Electric No. D173312, Type 
O. Combination headset and chest 
microphone as illustrated. Brand 
new including 20 ft. of rubber 
covered cable $17.50 
Automatic Elec. Co. No. GL843A0. 
Similar to above but including 
Throat microphone in addition to 
chest microphone. Brand new with 
20 ft. rubber covered cable $13.50 

SYNCHRO 
GENERATORS 

Brand new -Gov't. sealed and 
inspected -Packed in overseas 
cans, Synchro Transmitters 

115 V., 60 cy. opera- 
tion. Precision ac- 
curacy made for gun 
fire control. Cost 
Gov't $90.00 each. 
Wgt. 5 lbs. Dimen- 
sions: 41" L x 31/2". 
Brand New $14.75 
Per Pair 

All prices indicated are 
F 0 B Tuckahoe, New 
York. Shipments will be 
made via Railway Ex- 
press unless other in- 
structions issued. 

RADAR COMPONENTS 
CRP-23AGC Load Dividers for use with S.O. 
Modernization Kits. New. 
CBM-50AFO Navy type Radar Repeater Adapters. 
New and complete with 14 tubes, coax fittings, 
installation plans and wiring diagram. 
Synchro Amplifiers. New. 
Type CARD 23AEK Bearing Control Units. New. 
Type T.D.Y., SO -1, SO -13, SO -3 Radar An- 
tenna Assemblies. New. 
T.D.Y. Antenna Control Units. 
Radar Crystals Raytheon 98.35 KC. 
Type SO -11 Radar Modulator. 
Type SO -1 Transmitter Receivers. 

MODEL AN/APA-10 
PANORAMIC ADAPTER 

Provides 4 Types of Presentation: 
(1) Panoramic (2) Aural 

(3) Oscillographic (4) Oscilloscopic 
Designed for use with receiving equipment AN/ 
ARR-7, AN/ARR-5, AN/APR-4, SCR -587 or any 
receiver with LF. of 455kc. 5.2mc. or 30mc. 
With 21 tubes including 3" scope tube. Converted 
for operation on 115 V. 60 cycle source. 
PRICE $245.00 

MICROWAVE TUNING UNITS 
Tuning Units for APR -1 or APR -4. TN -16 (38-91 
inc.) TN -17 (74-320 mc) TN -18 (300-1000 mc.) 
These front ends may be used with any 30 mc. IF 
amp.ifier or as converters into receivers tuned to 
30 me. 

LINEAR SAWTOOTH 
POTENTIOMETER 

W.E. KS -15138 
HIas continuous resistance wind- 
ing to which 24 volts D.C. is 
fed to two fixed taps 180° apart. 
Two rotating brushes 180° apart 
take off linear sawtooth wave 
voltage at output. 

Brand New $5.50 

400 CYCLE TRANSFORMERS 
AUTO. 400 cy. G.E. Cat. No. 800184 
KVA .945S -.520P. Volts 460/345/230/115. New 

$3.45 
FILAMENT. 400/2600 cy. Input: 0/75/80/85/105/ 
115/125V. Output: 5 V 3A/5 V 3A/5 V 3A/5 V 3A/ 
5V6A/5V6A/6.3V6A/6.3V5A. New $1.95 
THYRATRON POWER. 400/1600 cy. Raytheon 
11X-8876. 400/1600 cy. Pri: 115V, Sec: 50-0-50V 
at 0.5A, 6.3V at 1.2A. Test r.m.s. 1780. New $2.75 
PLATE WECO KS9560. 400/800 cy. Pri: 115V. 
Sec: 1350-0-1350 at .057A (2700V Total). Elec- 
stat shlded. Wt. 2.3 lbs. New $2.95 
SCOPE PL. & FIL. WECO 9556. 400/2400 cy. 
I'ri: 115. HV. Wdg. 1125V at .008A. Fil. Wdgs. 
6.4V4Á/2.5V1.75A/6.4V.6A. Elecstat shlded. Wt. 
1.4 lbs. New $2.75 
FILAMENT. 400/2400 cps. WECO KS9553 Pri: 
115V, Sec: 8.2V1.25A/6.35V1.5A. Elecstat 
shifted. Wt. 0.5 lbs. New $1.65 
PLATE & FIL. 400/2600 cy. Pri: 0/80/115V. Sec 
#1=I200VDC at 1.5MA, Sec#2=400VDC at 
130MA. FIl Secs: 6.4V4.3A/6.35VO.8A. (ins 
1500V) /5V2A/5V2A $3.95 
RETARD. 400 cy. WECO KS9598. 4 Henry 
100MA $1.00 

400 CY. SERVO TRANSFORMERS 
G.E. #68G665X Pri: 57.5V, Sec :#1=28.75V. Sec: 
#2=28.75V $1.50 
G.E. #680666X Pri: 57.5V. Sec: 115V C.T $1.50 
G.E. #680667 Pri: 220V C.T. -Sec: 220V C.T. 

$1.50 
G.E. #68G668X Pri: 115V. Sec: 275V/275V/ 
275V/275V/230V/230V/6.3V CT/ 6.3V CT $3.50 

60 CYCLE TRANSFORMERS 
1.5 KVA STEPDOWN. G.E. Cat. No. 760173. 
PrI: 115/230V Sec: 23/11.5V. Either high voltage 
connection may be used with either low voltage 
connection $23.95 
50KVA STEPDOWN. Standard Trans Corp. Oil 
trans type MD. Pri: 450V111A, Sec: 117V427A. 
Navy type. Ambient temp. 50 Deg. C....$125.00 
FILAMENT. Raytheon Hypersil Core. PrI: 115V. 
Sec: 6.3V22Á/6.3V2.4A/6.3V2.25A/6.3VO.6A Ins. 
for 1700V $3.95 

PULSE TRANSFORMER 
PULSE. WECO KS -5363. Supplies voltage peaks 
of 3500V from 807 tube. Tested at 2000 Pulses/ 
sec and 5000V peak. Wdg. 1-2=18 ohms. Wdg. 
1-3=72 ohms. L of Wdg. 1-3= .073-.082H at 
100 cps $5.50 

High Voltage Capacitors 
Oil Filled 

.25 MFD., 20KV 217.75 

.25 MFD., 15 KV $15.75 

.5 MFD., 25 KV $26.50 
I MFD., I5KV $18.50 
I MFD., 7.5KV $ 7.95 

AR brand new. Made by 
prominent manufacturers. 

SWEEP GENERATOR 
CAPACITOR 

High speed ball bearings. Split stator 
silver plated coaxial type 5/10 
mmfd. Brand new. 

$1.0D 

PARABOLOIDS 
Spun Magnesium dishes 171/2" dia., 4" deep. Mount- 
ing brackets for elevation and azimuth control on 
rear. 134' x 1%" opening in center for di- 
pole. Brand new per pair $8.75 

ELECTRONICRAFT 
INC. 

5 WAVERLY PLACE TUCKAHOE 7, N. Y. 
PHONE: TUCKAHOE 3-0044 

All merchandise guaran- 
teed. Immediate delivery, 
subject to prior sale. 

All Prices Subject to 
Change Without Notice 

ELECTRONICS - September, 1950 279 

www.americanradiohistory.com



SEARCHLIGHT SECTION 

Latest WELLS Tube Price List 
Many Types Are Now Scarce At 
These Low Prices. Check your re- 
quirements at once for your own 
protection. All tubes are standard 

brand, new in original cartons, 
and guaranteed by Wells. Order 
directly from this ad or through 
your local Parts Jobber. 

TYPE. PRICE EA. TYPE. PRICE EA. TYPE. PRICE EA. TYPE. PRICE EA. 

0A4G .95 
EL-C1A 3.95 
1A3 .60 
1A5GT .65 
C1B/3C31 3.75 
1B4P 1.05 
1B21A/GL471A 2.55 
1B22 3.40 
1B23 7.50 
1B27 7.75 
1B32/532A 1.85 
1E42 6.75 
1848 9.90 
EL -1C 4.85 
1C5GT .65 
106 .75 
1C7G .85 
1D8GT .90 
1E7GT .95 
1G6 .65 
1L4 .50 
1LC6 .75 
1LN5 .80 
1P24 1.75 
1Q5GT .85 
1R4 .55 
1S5 .60 
1T4 .65 

2A7 .70 
287 .70 
2B22/GL559 1.75 
2C22/7193 .35 
2C26 .30 
2C2 6A .40 
2C34 .40 
2C40 5.25 
2C44 1.25 
2E22 1.10 
2J21 10.45 
2J21A 10.45 
2522 9.65 
2J26 8.45 
2J27 12.95 
2131 9.95 
2J32 12.85 
2533 18.95 
2534 17.50 
2537 13.85 
2538 9.95 
2548 19.95 
2561 24.50 
2K25/723A/B 14.95 
2X2 .45 
2Y3G 1.20 
3-16 BALLAST .45 
3A4 .35 
3A4/47 .45 
3B7/1291 .40 
3822 2.35 
3824 1.75 
3BP1 3.45 
EL -3C 3.95 
3C21 4.85 
3C24/24G .45 

3C31/C1B 3.75 
3CP1/S1 1.95 
3D6/1299 .30 
3D21A .95 
3DP1 3.75 
3FP7 1.85 
3FP7A 2.25 
3GP1 4.95 
38-1-7 BAi.LAST.45 
3HP7 3.45 
3Q5 .65 
3Q5GT .65 
3S4 .60 
GA4 2.00 
REL-5 14.95 
VT5/215A .40 

5AP1 
EL -05B 
5BP1 
5BP4 
SCP1 
5021 
SFP7 
5GP1 
5H-4 
5HP4 
5J23 
5J29 
5U4G 
5W4 
6-4 
6-7 
6A3 
6A6 
6AB7/1853 
6AC7/1852 
6AF6G 
GAGS 
6AH 6 
6AK5 
6AK6 
6AL5 
5AQ6 
6AU6 
6AV6 
6P4G 
6B7 
6B8 
6B8G 
6BA6 
6C4 
5C5 
5C6 
6C8G 
6C21 
6D6 
6F5 
6F6 
5F6G 
5F8G 
6G6G 
586 
6816 
655 
6JSGT 
656 
5J7 
6J8G 
6K6GT 
6K7 
6K7G 
6L6 
6L7 
6N7 
6N7GT 
6Q7 
6R7 
6R7G 
6R7GT 
6S7G 
6SA7GT 
6SC7GT 
65F5GT 
6SG7 
6SH7 
6SH7GT 
6SK7GT 
6SL7GT 
6SQ7 
6SR7GT 
5U7G 
6V6GT 
6X5GT 

3.75 
4.25 
2.45 
3.95 
2.45 

22.50 
1.75 
2.95 

BALLAST .45 
4.75 
13.00 
13.45 

.75 

.76 
BALLAST .35 
BALLAST .35 

.80 

.65 
.95 
.90 

1.10 
1.20 
1.00 
1.20 
.80 
.85 
.65 
.65 
.65 
.90 
.75 
. 65 

.75 

.65 

.40 

.55 

.65 
.70 

19.10 
.50 
.65 
.60 
.60 
.85 
.85 
.45 

BALLAST .45 
.45 
45 
85 
65 
95 
55 

.65 
.65 

1. 10 

.75 

.85 

.85 

.55 

.75 

.75 

.55 

.85 
.55 
.65 
.65 
.65 
.40 
.40 
.50 
.60 
.55 
.55 
.55 
.75 
.73 

7-7-11 BALLAST3S 
7A4/XXL .55 
7A7 .56 

784 
788 
7C4/1203A 
7C5 
7C7 
7E5/1201 
7E6 
7F7 
7H7 
7L7 
7Y4 
9-3 BALLAST 
10 
10 ACORN 
10/VT25A 
10E/146 
10T1 BALLAST 
10Y/VT25 
12A6 
12A6GT 
12AH7GT 
12806 
12C8 
l2FSGT 
1286 
125501 
12J7GT 
12K8 
12SA7GT 
125E7 
12SG7 
12587 
12657 
12SK7 
12SL7GT 
12SN7GT 
12SR7 

.55 RK60/1641 
.60 VT62 BRITISH 
.35 HY65 
.60 6684 

.60 VT67/30 

.60 70L7 

.55 CEQ72 

.60 CRP72 

.60 CYN72 

.65 RKR72 
.50 RKR73 
.45 76 

.50 77 

.55 78 

.53 VR78 

1.00 80 
.50 FG81A 
.45 83V 
.25 89 

.25 89Y 
1.10 VR90 
.65 VT90 BRITISH 
.40 VR92 
.55 FG9S/DG1295 9.95 

.35 VT98/RELS 14.95 

.35 100R 1.05 

.59 101/837 

.59 102F 

.62 FG105 

.50 VU111S 

.55 114E 
.40 121A 
.6u 122A 
.55 
.55 
.59 
.50 

12X825 2A.TUNG1.45 
13-4 BALLAST .35 
14B6 .75 
14Q7 .55 
15E 1.40 
15R .70 
16X879 2A.TUNG1.35 
FG17/967 3.25 
19 .85 
20-4 BALLAST .45 
REL-21 2.10 
21-2 BALLAST .45 
2304 BALLAST 45 
RK24 1.55 
24A .40 
VT25A/1u .45 
25Z5 .65 
25Z6GT .52 
26 .55 
27 .55 
28D7 .40 
30/VT67 .5 

30 .40 
33 .70 
34 .33 
RK34/2C34 .35 
35/51 .55 
35W4 .45 
35Y4 .50 
36 .55 
37 .35 
38 .35 
39/44 .30 
43 .SC 
45SPEC.7V.FIL. .28 
46 .65 
EF50 .45 
SOBS .65 
50L6GT .54 
VT52/45SPEC. .28 
56 .70 
57 .45 
58 .50 

VR150 
VT158 
FG172 
205B 
211/VT4C 
215A/VT5 
221A 
227A 
231D 
RX233A 
257A 
268A 
274B 
282B 
287A/722A 
304TH 
304TL 
307A/RK75 
316A 
327A 
350B 
354C 
36.613 

368AS/703A 
371A 
3718 
388A 
393A 
394A 3.60 
395A 4.85 
MX408U BALLAST .30 
417A 14.25 
434A 2.85 
446A 1.15 
446B 1.75 
GL451 1.90 
GL471A 2.75 
SS501 3.00 
527 12.85 
WL530 2.75 
WL531 1.75 
WL532 1.65 
532A/1B32 1.85 
GL559 2.10 
KU610 6.90 

.65 
1.00 
3.25 
.90 
.58 

1.05 
1.45 
.95 

1.65 
.90 

1.23 
.40 
.45 
.45 
.65 
.45 

3.95 
.90 
.42 
.40 
.95 

2.55 
.40 

1.65 
3.55 
9.75 
.45 
.80 

2.55 
2.65 

VT127 BRITISH .35 
VT127A 2.95 

.48 
14.95 
19.25 
1.35 
.40 
.28 

1.75 
2.90 
1.20 
1.95 
3.00 
2.95 
2.65 
5.25 
9.50 
3.70 
1.95 

3.60 
.45 

2.50 
1.85 

14.95 
4.95 
3.75 
.80 
.80 

2.95 
3.60 

TYPE. PRICE EA. TYPE. PRICE EA. 

HY615 .35 866A 1.30 
WL632A 8.75 869 19.75 
700 17.95 869B 27.25 
700E 17.95 872A 2.45 
700C 17.95 874 .90 
700D 17.95 876 .40 
701A 3.00 878 1.75 
702A 2.60 879/2X2 .45 
703A/368AS 3.60 902 3.75 
704A 1.05 931A 3.95 
705A/8021 1.00 954 .30 
706AY 17.50 955 .45 
707A 12.95 957 .35 
707E 14.45 958A .35 
708A 3.45 967/FG17 3.75 
709A 4.75 991/NE16 .24 
710A/8011 1.25 1005 .30 
713A 1.45 1007 4.50 
714AY 3.55 CK1089 3.90 
715B 6.55 CK1090 2.65 
717A .60 1148 .35 
721A 2.60 1201 .45 
722A/287A 9.50 1203 .45 
723AB 14.95 1203A .65 
724A 3.85 1236 1.75 
724B 3.85 1294/1R4 .55 
725A 6.85 DG1295 9.95 
726A 4.95 1299/306 .45 
726B 13.50 1299A .60 
730A 9.95 1613 .55 
801 .40 1616 .75 
801A .65 1619 .35 
803 3.40 1624 1.25 
804 6.90 1625 .35 
805 5.75 1626 .35 
808 1.65 1629 .35 
809 2.65 1630 2.75 
811 2.35 1638 .65 
812 2.95 1641/RK60 .65 
813 8.95 1642 .55 
814 2.60 1852/6AC7 .90 
815 2.35 1853/6AB7 .95 
826 .75 1960 .85 
830B 3.95 1961/532A 1.85 
832 6.50 1984 1.75 
832A 7.95 2051 .75 
834 5.75 UX6653 1.2C 
835/38111A 1.00 7193 .35 
836 1.45 8011 2.55 
837 2.25 8012 2.75 
838 3.10 8013 1.25 
841 .40 8020 2.10 
842 2.75 8025 6.75 
843 .40 9001 .45 
851 39.00 9002 .40 
852 6.10 9003 .45 
860 7.55 9004 .55 
864 .40 9006 .30 
865 1.85 38111A/835 1.00 

PHOTO,TLBES, 

917/CE11V-C. 
918/CE1C, 
920/CE21D- 
922/CE22C. 
923,E CE23C. 
927/CE25, 
930/CE30C, 

SPECIAL TUBES, 

4824/CE224, 
4B25/ CE221. 
4B26/CE226, 
4B27; CE201 a= 
4B28,/CE225. 
4835/CE2125, 

$2.10 
1.45 
2.40 
1.20 
1.10 
1.25 
1.20 

3.25 
7.85 
1.90 
2.45 
2.40 
7.65 

WELLSHuge Display at Our LaSalle Street Show Rooms 
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SEARCHLIGHT SECTION 

- ANTENNA SWITCH- 
-.1_e ING RELAYS \ \r 115 VAC DPDT 10 amp 

cont., manual release latch 
200 ohms. Allied...$1.49 ea. 

G. E. #37843 50 ohm I2VDC ceramic 
insulation 10 amp, cont. #R57.$1.25 ea. 
LEACH 10648, 265 ohms 24VDC 
DPST N. O. 10 amp cont. # R 110 890 ea. 

Guaranteed 
Quality D.C. MILLIAMMETERS 

1 MILLIAMP, G.E. DW-51, 21/2" Round 
flush metal case @ $3.50 

1 MILLIAMP, TRIPLETT 0321, 31/2' Rd. 
flush bake. case, sc. calib. 0-100, no 
caption @ $4.00 

1 MILLIAMP, GENERAL ELECTRIC DW-41 
Round fl., bake. case, scale calib. 130 

volts & 500 MA, supplied with paper 
volt -ohm milliammeter scale @ $3.00 

1 MILLIAMP, SUN 3AP259, 31/2' Round 
flush bakelite case @ $4.00 

1 MILLIAMP, MARION, 31/2' Round fl. 
bakelite case, knife edge pointer 

@ $4.00 
I MILLIAMP, WESTINGHOUSE NX-35, 31/2' 

Round fl. bakelite, (JAN type MR35W 
001DCMA) approx. 53.7 ohms resist- 
ance @ $7.50 

1 MILLIAMP, WESTINGHOUSE NX-33, 21/2" 
Round flush bake. case, special black 
scale calib. 200 MA, caption PA 
PLATE, grid. battery @ $3.00 

1 MILLIAMP, DEJUR AMSCO 310, 31/2" 
Round fl. bakelite @ $4.95 

1 MILLIAMP, DEJUR AMSCO, 31/2" Round 
flush bake. case, sc. calib. 0-4 kilo- 
volts D.C., supplied with paper V. 
O. M. A. scale, parts list & circuit dia- 
gram to make a volt-ohm-milliam- 
meter @ $4.50 

2 MILLIAMPS, GENERAL ELEC. DW-55, 
21/2" Round fl. bakelite case, (JAN 
MR25WOO2DCMA) @ $3.95 

2 MILLIAMPS, WESTINGHOUSE NX-35, 
31/2' Round fl. bakelite case, (JAN 
MR35WOO2DCMA) @ $5.50 

ALL ITEMS ARE BRAND NEW -SUR- 
PLUS -GUARANTEED. All materials 
shipped from stock same day as order re- 
ceived, subject to prior sale. 

3 MILLIAMPS, WESTON 506, 21/2" Rd. flush 
bakelite case @ $3.95 

3 MILLIAMPS, GRUEN G.W. 580, 21/2" 
Round flush bakelite case, scale cali- 
brated 30 6, 450 MA & 3000 volts 

@ $2.50 
3 MILLIAMPS, SIMPSON 126, 21/2" Rd. 

flush bakelite case, (JAN type MR25 
W003DCMA) @ $3.95 

5 MILLIAMPS, WESTON 301, 31/2" Round 
flush bakelite case @ $4.95 

5 MILLIAMPS, Simpson, 2" Square flush 
bakelite case, with red mark at 3 
volts @ $3.50 

5 MILLIAMPS, WESTINGHOUSE RX-33, 2" 
Square flush bake., with red mark at 
3 volts @ $3.50 

5-0-5 MILLIAMPS, WESTERN ELECTRIC, 
31/2" Round fl. bakelite case, concen- 
tric style movement approx. 160° de- 
flection, sc. calibrated 50-0-50 @ $3.00 

15 MILLIAMPS, GENERAL ELECTRIC DO - 
58, 4" x 41/2" rectangular fl. bakelite 
case @ $4.95 

15 MILLIAMPS, SIMPSON 26, 31/z" Rd. flush 
bakelite case (JAN type MR25W015- 
DCMA) @ $4.95 

20 MILLIAMPS, GENERAL ELECTRIC DO - 
53, 3" Sq. fl. bake @ $3.75 

30 MILLIAMPS, WESTON 506, 21/2" Rd. 
flush bakelite case (JAN type MR24- 
W3ODCMA) @ $3.95 

50 MILLIAMPS, GENERAL ELECTRIC DO - 
58, 4" x 41/2" rectangular flush bake - 
lite case @ $4.95 

50 MILLIAMPS, GENERAL ELECTRIC DO - 
41, 41/2" Rd. fl. bake @ $4.00 

MARITIME SWITCHBOARD 
338 Canal St., N. Y. 13, N. Y. 

Worth 4-8217 

Unsurpassed 
Value 

113 MILLIAMPS, BURLINGTON 31 B, 31/2" 
Round fl. bake. case, special POWER 
INDICATOR scale with 2 colors, green 
(from 0 to 80 MA) marked OPERAT- 
ING RANGE, RED (from 80 MA to end 
scale) marked DANGER @ $2.50 

150 MILLIAMPS, GENERAL ELECTRIC DO - 
41, 31/2" Rd. fl. bake @ $4.95 

150 MILLIAMPS, ELECTEL 350, 31/2" Rd. fl. 
bake. case, (Elect. Div. of U.S. Time 
Corp.) @ $4.00 

150 MILLIAMPS, TRIPLETT, 2" Square fl. 
bake., black sc. @ $2.95 

150 MILLIAMPS, GRUEN 508, 21/2" Round 
flush bakelite case @ $3.00 

150 MILLIAMPS, GRUEN 508, 21/2' Round 
Round fl. bakelite case (JAN type 
MR25W200DCMA) @ $3.00 

200 MILLIAMPS, GENERAL ELECTRIC DO - 
41, 31/2' Rd. fl. bake @ $4.50 

300-0-300 MILLIAMPS, GENERAL ELECT. 
DO -40, 3" Rd. fl. bake., ring -clamp 
(non -flanged) @ $3.00 

500 MILLIAMPS, GENERAL ELECTRIC DW- 
41, 21/2" Round fl. bake. case, black 
scale (Signal Corps Stock No. 15- 
22) @ $3.50 

500 MILLIAMPS, DEJUR, AMSCO 312, 3" 
Square fl. bakelite @ $4.50 

800 MILLIAMPS, DEJUR AMSCO 310, 31/2' 
Round fl. bakelite @ $3.50 

1000 MILLIAMPS, WESTON 301, 31/2' Round 
fl. bake. case @ $4.95 

1000 MILLIAMPS, WESTERN ELECTRIC, 
31/2" Rd. flush bakelite, concentric 
style movement, with 190° sc. 
length @ $3.50 

Orders accepted from rated concerns, public insti- 
tutions and agencies on open account, others please 
send 25% deposit, balance C.O.D. or check with 
order. All prices FOB our warehouse, N.T.C. 

0(/5R /00,000 RFGy4Y5 iNoun VA5TSTGC/(- G6IARANTEED-NFRFS A FEW .' 
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MIDGET RELAYS 
GUARDIAN 300 ohm 
SPST 24VDC ceramic In- 
stil 3 amp cont. #R106 

39$ ea. 
ALLIED 300 ohm 24VDC 

DPDT 1 amp cont. #R67 55$ ea. 
CLARE #BA10059-3 275 ohms SPOT 24VDC 
Micalex Insul I amp cont. #R73 45$ ea. 
G. E. 7472679-1 30 ohms SPST N. C. 3VDC I amp 
cont. #R59A 39$ ea. 
ALLIED 55837 250 ohms SPST N. O. Double 
break 15 amp cont. #R108 98$ ea. 

RELAYS TELEPHONE TYPE 
W. E. 4850 ohms 6MA SPDT I amp cont. 
#R92 $1.25 ea. 
CLARE 2000 ohms SPST N. O. I amp cont. 
#R94 98$ ea. 
AUTOMATIC 1300 ohm SPST N. O I amp 
cont. #R103 98$ ea. 
TIME DELAY RELAY-Amperite 24NO2 24V 
AC or DC, SPST N. D. 5 amp. cont. 2 sec. 
delay # R316 89$ ea. 

ALLIED TYPE 
.1i''46 BO RELAYS 

55 VAC DPDT. Operates on 12 
VDC or 110VAC Intermit. 
duty (5 min.). Two units in 

series for IIOVAC for 4PDT over. 
# R2II $1.25 ea. 
60.13035 24VDC SPST NO. Dble Br 230 
ohms # R06 98$ ea. 

-4 

WRITE US YOUR NEEDS 
FOR OUR QUOTE -We Have It. 

FERRULE RESISTORS 
Over 200,000 in our stock all sizes all wattages. 

-0- 
H-F TIE POST 

LOW -LOSS BAKE- 
LITE INSULATION, 
pictured actual size (4-40 Thread) 

$7.50/C $60.00/M 
._-0- 

SINE - COSINE - SQUARE 
WAVE POTENTIOMETER 
W. E. CO# D169100 for very 
low freq. sweep circuits 

$9.95 ea. 
-o- 

S.S. WHITE DENTAL LAB RESISTORS 
1K, 4K, 60K, 100K, 600K. All 1 watt 

-0- $10.00/C 

SOLENOIDS 
A -B type B5A 

Aircraft starting relay 24 
VDC 50 amp. 100 ohm coil 
totally enclosed. #R105 

$1.35 ea. 
tock-send In your needs for our price. Others In 

-0- 
LARGE STOCKS OF 

AN Connectors Controls Relays 
APC's Crystals Resistors 
Binding Posts Filters Servo Xfmrs. 
Cable Fuses Shock -Mounts 
Capacitors Hardware Sockets 
Ceramicons Iron Core Slugs Spaghetti 
Ceramics Knobs Switches 
Chokes Potentiometers Transformers 
Circuit Breakers (sine -cosine) Tubes 
Coils Pulse Xfmrs. And Others 

Write Us Your Needs for Immediate Quote 
PRICES FOB OUR PLANT Min. Order $5.00 

nerl (Jnivecalc . . . .eor _ _ P - 

324 Canal St. N. Y. C. WA Iker 5-9642 

PULSE XFMRS .041 

eel 
T151 is a 3 winding Pulse input 
xfmr with hypersil core. 1000 -ohm 
windings carefully balanced for opera- 
tion in series with filament. Pulse 
modulation fed to low impedance winding. 
W. E. type KS9565 40 to 1000 to 1000 W. V. 7.5 
KV #T151 $3.25 ea. 
DONGAN TR 1043-A461 Ratio 1:1 high power 
pulse modulation driver xfmr for final. Ea. wind- 
ing approx. 8 ohms d -c; 200mh; 260T #30 wire 
#T152 $3.25 ea. 
W.E. (cordless type) A quasi -differentiating 
xfmr. Fri. when tuned with a .01 mid reso- 
nates at 5630 cps. Split wound secondary 
terminates into 10000 ohms Army SC# 
2C2270/T2 $2.25 ea. 
W.E.-KS9562 3 windings Blocking Ose. 
xfmr. $1.75 ea. 
W.E. KS9564 1:1 ratio -high repetition 
rate $1.19 ea. 
FREED #12524 2:1 ratio -high repetition 
rate $1.49 ea. 
HORIZONTAL blocking ose. xfmr 69$ ea. 
VERTICAL blocking osc. xfmr 69$ ea. 

SERVO 
OUTPUT XFMRS 

PP6L6 to Servo mechanism 
with 10% Peed -back wind- 
ing. MU metal core 

$2.95 ea. 
DUAL unit PP6L6 to Servo mechanism 
with 10% feedback winding and 6SN7 to 
Servo mechanism. 
Both in 1 can $3.25 ea. 
KENYON 813377 XFMR 5V. C.T. 80 Amp 
#T301 $11.50 ea. 

AN CONNECTORS 
AN 3106-40-9s 69$ ea. 
AN 3108-36-15s 69$ ea. 
AN 3108 -18 -IP. 39$ ea. 
AN 3108-I2S-3S 25$ ea. 
AN 3102 -IOS -2P 20$ ea. AN 3106-I0S-2S 18$ ea. And many others. 

WIRE 

WR/TE 

PHONE 

CARLE 

COME IN 
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SEARCHLIGHT SECTION 

TEST EQUIPMENT 

TS 1/ARR $ 15.00 
TS 10/Apn 27.50 
TS 10c/APN 75.00 
TS 16 APN 40.00 
TS33 AP 3 CM 75.00 
TS 36 AP 3 Cm 55.00 
TS 45A/APM 95.00 
TS 48/AP 95.00 
TS 53/AP 2 Tuning unit 95.00 
TS 59/APN 35.00 
TS 60 12.00 
TS 69 300 to 1000 Mc 25.00 
TS 87 (xa) (AP) RF Watm 85.00 
TS 89 Voltage Divider 15.00 
TS 98 15.00 
TS 100 for APS 15 50.00 
TS 101 5.00 
TS 102 85.00 
TS 108 3 CM 25.00 
TS 110 10 Cm 50.00 
TS 111 10 CM 100.00 
TS 125 Wattmeter 150.00 
TS 143/CPM 1 175.00 
TS 159 150.00 
TS 160-1-2-3 15.00 
TS 164 (BC 221) 75.00 
TS 164 W Modulation 125.00 
TS 170 Sig Generator 50.00 
TS 173 Synscope (AN/Cpml) 175.00 
TS 174 Freq Meter 20 to 250 Megs 195.00 
TS 175 20 to 1000 Mc 285.00 
TS 203 20.00 
TS 204 XA/AP 25.00 
TS 206 195.00 
TS 226 45.00 
TS 242 60.00 
I 83 Command Dyna 25.00 
I 85 Command TS 17.50 
I 86 40.00 
I 104 Command TS 17.50 
I 135 B 35.00 
I 148 18.50 
I 173 ILS TS 12.50 
I 222 RF Sig Gen 125.00 
I 139 P/O le 19 TS 12.50 IE 7 a Tunning Equip 35.00 IE 19 522 TS 165.00 IE 36 522 TS 27.50 
G R 758 Wave Mters 55 to 400 MC. 27.50 Range Calibrator Bc988 75.00 

EAST COAST RAM COMPANY 
811 Main St., Jacksonville, Fla. 

Phone 51259 

All Stock new or in good condition. We will 
ship order. Notify sight draft B/L attached, 
or check with order. Inspection authorized 
can be arranged. 

RECEIVERS 
MN 26 C $ 8.50 
MN 26 LB 9.00 
MN 26 y 9.00 
RA 10 17.50 
BC 433 G 9.00 
BC 229 3.75 
BC 639 With RA 42 185.00 
BC 348 75.00 
BC 224 12 Volt 348 65.00 
BC 453 12.50 
BC 454 5.00 
BC 455 7.50 
R-26/ARC5 W Automatic Tuning 10.00 
BC 1066 Dual Chan VHF 5.00 
Arr 1 Horning 5.00 
ARR 2 12.50 
BC 357, 301 3.50 

TRANSMITTERS 

BC 797 Ground to Aircraft, VHF 50 Watts 
Complete with Auto transformers, ready 
for Operation weight about 400 pounds in 
Black Crackle case $285.00 
TA 12 Bendix 27.50 
RTA 1 B 125.00 
TA 2-J-24 75.00 
TA 2-JB-24CAATC 773 125.00 
BC 696 3 to 4 Mc 13.00 
BC 457 4.75 
BC 458 4.75 
BC 459 7 to 9.1 Mc 15.00 
T-18-ARC5 10.00 
T -23 -ARC 5 VHF 22.50 
ATC (ART) 13 W/Low Freq Coil 200.00 
AVT 112A 25.00 Power Unit PE214B Gas driven 110 
or 240 V 60 Cycle 300 Watts 100.00 
Power unit Gas driven 28 V 2 KW 100.00 

RADAR 

APS-4 Includes, RT5Aps-4. MX40/APS4, 
AM5/A APS4, MT 113 C12/APS4, J5-APS4, 
Id11APS4 $385.00 
Components of APQ-5; APQ 13, APS 2; 
APS 3; APS 15. SF1; SG; Sd; T28 APT 1 
BC 1237: Be 717, 720; T 26 APT 2; T 27 
APT 8; T 85 APT5; 

RECEIVERS TRANSMITTERS 

SCR 522 $27.50 
RT 7 APN 1 4.50 
RT 21 APN 7 W/Coder 45.00 
BC 788 a -AM 7.50 

MISCELLANEOUS 

EE 8 Field Phones $ 8.50 
BC 221 W/ Calib & Crustal 78.50 
BC 1236-15 to 40; 95 to 115 195 to 

230 MC 100.00 
BC 1277 S Band Sig Gen 85.00 
BC 1287 Indicator 80.00 
Ferris Model 18B 80.00 
Ferris Model 18D 150.00 
Ferris Model 22A 160.00 
Dumont 224 Scope 110.00 
W 110B 1 Mile Spools 8.50 
MR 9 B for RA 10 6.50 
Mn 28 C and LB; Each 3.50 
BC 442 W Condenser 1.50 
BC 1155 Synchronizers with 25 tubes 

and 30 Mc i4 Strip 28.00 
Mn 31 e Auto Loop Control 75.00 
Tn 17 APR 4 85.00 
Tu 56 for APR 4 45.00 
Tu 57 for APR 4 45.00 
3206 Bendix Power sup 19.50 
PU 16 AP. Dynamotors 22.50 
Bc 638 Freq Meter 100 to 160 85.00 
Tuning Units for Be 375 .75 
BC 939 Ant Tuning for BC610 30.00 
DM 32 for command 1.00 
3206 Power supply 19.50 
Link Trainers 250.00 
85 KC for command set 1.25 
BC 602 Control for 522 .75 
RCA Scopes Model 155a 35.00 
TN 18 For APR 4 126.00 

N EWYORK'rS %.RAD1O TUBE "EXCHANG E 

TUBES 
TUBES 
TUBES 

We have one of the largest stocks of 
radio, klystrons, magnetrons, 

power and special tubes. 

Contact us for your requirements. 

IBERT 

PHONE WORTH 4-8262 

TEST EQUIPMENT 
Microwave K Band 2400 MC. 

TSKI-SE Spectrum Analyzer 
K Brand Flap Attenuator 

X Band 
TSX-4SE Spectrum Analyzer 
TS 12 Unit I USWR Measuring Amplifier, 2 channel 
TS 12 Unit 2 Plumbing for above TSI3 
TSI6AA VSWR Measuring Amplifier Navy type TS 12 Unit I 

TAA-I I BL VSWR Measuring Amplifier, Browning 
TS 33 X Band Power and Frequency Meter 
TS 35 X Band Pulsed Signal Generator 
TS 36 X Band Power Meter 
TS 45 X Band Signal Generator 
TS 146 X Band Signal Generator 
TS 283 Navy Version of TS 146 
TS 108 
X Band Magic T Plumbing 
X Band Tunable Crystal Mounts 
TVN-8SE MIT Klystron pulse and power Supply 

S Band 
TS3A/AP S Band Power and Frequency Meter 
RF 4 Electrically Tuned S Band Echo Box 
BC 1277/60ABO S Band Pulsed Signal Generator 
PE 102 High Power S Band Signal Generator 

L Band 
Hazeltine 1030 Signal Generator 145 to 235 Megacycles 
TS 69, 300 to 1000 MC Frequency Meter 
Measurements Corp. type 84 Standard Signal Generator 
TS 47, 40 to 400 MC Signal Generator 

Broadcast Wave Bands 
162C Rider Chanalyst Short Wave Adapter for 162C 
Ferris 22A, Signal Generator 
TS 174 Signal 

Oscilloscopes 
BC í287A used in LZ sets 
TS 34 Oscilloscopes WE 
Supreme 564 

Audio Frequencies 
RCA Audio Chanalyst 
Hewlett Packard 

Other Test Equipment and Meters 
TS 15/A Magnet Flux Meter 
General Radio V T Voltmeter 728A 
Calibrator WE 1.147 
Hazeltine Pulse & Sweep Generator 
UHF Radio Noise & Field Strength Meter Measurements Carp 

type 58 

General Radio 1000 cycles type 213 
Limit Bridges 
Boonton Standard Inductances 
Weston Meters types 430, 429, 741 
Model 40 Pyrometer 
Rawson, meters 0-10 Microampere 0-2 Millivolt 

RADAR Sets & Parts 
APS 3-APS 4 -SCR 284 

R-III/APRSA Receivers EL RIM INC. 

135 LIBERTY ST. NEW YORK6.N Y 
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SEARCHLIGHT SECTION 

COMMUNICATION TRANSMITTERS 
2000 to 20,000 KCS 

350 Watts C.W. 
250 Watts Radiotelephone 

Model MI -8167 Manufactured by R.C.A. 

The MI -8167 was made for US Army point- 
to-point ground communications use. Ex- 
tremely compact (size: 60 in. High, 17 in. 
Wide, 27 in. Deep), and shock mounted. 
High speed keying and High Level Class 
"8" modulation incorporated. Input 190 
to 250 Volts AC 50/60 cycles. No external 
coils needed-built in band switching and 
antenna tuning included. Complete with 
tubes, built-in shielded oscillator unit 
(choice of crystal or M.O. units), with or 
without Speech Amplifier. Fully metered 
with ins( antaneous switching. Net weight 
570 pounds. Quantities available. 

BRAND NEW! ORIGINAL PACKING! 
COMPLETE! 

RADIOTELEPHONES 

5 WATT, Model JT-52 by Jefferson -Travis, 
2 channel, crystal controlled recur -trans- 
mitter, built-in speaker, hand micro- 
phone, 6 Volt DC power supply. Frets: 
2000-3000 KCS, in compact steel cabinet, 
complete less xtals. New in original car- 
tons. In dealer ouantities. 
50 AND 75 WATT, by Harvey -Wells, SIX 
channel xtal controlled recvr-transmitter, 
2000-3000 Hes, with built-in speaker, tele- 
phone hand set, (provisions for selector - 
ringer and external deck calling system) 
in handsome steel cabinet, for 32 and 115 
Volt DC input. Complete, less crystals. 
NEW, 

RADAR SEARCH RECEIVER 
ARD -2 

Has continuous frequency range from 80 
to 3000 MCS and pulse repetition rates 
from 50 to 8000 cycles. It can locate any 
RE signal source by either visual or aural 
indicators. Ideal as a frequency meter 
and perfect for operational communica- 
tions requirements, researchers and man- 
ufacturers. 

Operates from 115 V. AC at 60 to 2400 
cycles input! Extremely versatile on the 
ground or airborne. 

BRAND NEW! ORIGINAL PACKING! 
COMPLETE! 

Price, each $175.00 

RADIO BROADCAST TRANSMITTERS 
PORTABLE-"TWT PB -50A" 

Here is a complete portable broadcasting 
station made for the US Army. Operates 
from either 110 or 220 V. AC 50/60 cycle 
source. Has exceptionally high fidelity, 
extreme compactness and incorporates 
modern circuit design. Power output Is 50 
Watts in frequency range 1100 to 1500 Kcs, 
crystal or MO controlled, 100% modula- 
tion. Complete as follows: 

1 Transmitter PB -50A with tubes 
1 Power Supply PP -50 
1 Cooling and Voltage Selector B-2 
1 Contr. Console Mixer 2C4 
1 Phonograph Turntable (2 speed) 
2 Dynamic microphones 
1 Complete set spare tubes 
1 Complete set spare parts and tools 
1 Set cables and Antenna Kit 
1 Complete library of 16 inch recordings 
2 Technical Manuals 

All the above In five trunks for portability. New. 

WALKIE-TALKIES 
HANDY TALKIES 

OTHER STOCK ITEMS 
BC -610 'phone-CW 450 W. 
BC -325 'phone-CW 400 W. 
BC -365 Radio Range 350 W. 
W.E. 34A Carrier Shift CW 350 W. 
TCS Recvr-Trane. 40 W. 
SCR -508 & 528 V.H.F. 35 W. 
SCR -608 & 628 V.H.F. 35 W. 
CW-3 Fixed Freq. Recvr & coils 
RBZ Portable S.W. receiver 
SN Portable Radar 
DAS US Navy Loran 
AVT/R/A Aircraft, Mobile 6 & 12 V. and 

many others 

COMMUN ICATION 
DEVICES CO. 

2331 Twelfth Ave. N. Y. 27, N. Y. 
Cable: COMMUNIDEV Tel: AD -4-6174, 5 

THE BEST IN ELECTRONIC SURPLUS 
The following list of Surplus Electronic Equipment is, we believe, the finest and most 

diversified stock of hard -to -get material in the country. This is material that we own, 
in our possession and available for immediate delivery. All material is guaranteed as 

represented, and offered Subject to prior sale. 
Prices quoted are net, FOB N.Y.C. our warehouse. Export packing extra, except where 

included in specifications. 

9 BC -610 Transmitters with BC -614 Speech Amplifier, 
4 Plug-in Coils and Exciter Units for 10, 20, 40, and 
80 meter operation. Output 400 watts Al, 300 watts 
Al Operates from 110/1/50-60 cycles AC. Used in 
SCR -299, 399, 499 eqpt. Spares available at extra 
cost. Condition Excellent to like new. Export 
Packed. PRICE, EACH $900.00 
4 SF -I Radar Eqpts, 10 Centimeter, Brand NEW 
with complete spares to insure over 10 years of con- 
tinuous operation. Includes motor -generator set In 
each, all wave -guide plumbing, instruction books, 
etc. 19 cases per set, export packing. 
PRICE, EACH $2,500.00 
20 TCS-9, Collins Ship Transmitter -Receivers, for 12 
V. DC operation, radio telephone and radiotelegraph 
at 20 & 40 watts. 1:5 to 12.0 mc. Complete with 
all accessories. Excellent, like new condition. 
EACH $300.00 
50 SCR -610 Transmitter -Receivers for vehicular in- 
stallation, new, with PE -97, or BF -117, or 120 Power 
Supply (for 6, 12, or 24 volt operation), tubes, 
handset, Freq. Modulation, 27.0 to 38.9 mc. 
EACH $51.45 
75 SCR -510 Ff,1 Transmitter -Receivers, same speci- 

fACiHns 
as above, but 20.0 to 27.9 mc. 

$49.50 

50 BC -684, 25 Watt FM Transmitters, 27.0 to 38.9 
me, 10 Channels Push -Button Selection, X'tal con- 
trol. With tubes and 12 or 24 V. DC dynamotor. 
NEW condition. EACH $55,00 
75 BC -604, Same as above except 20.0 to 27 95520 
PRICE, EACH $39.50 
50 BC -603 Receivers, companion to BC -604, with 10 
Push -Buttons for frequency selection, or Tuning 
Control for continuous tuning over 20.0 to 27.9 Inc 
range. With tubes, built-in loudspeaker. 12 or 24 
V. DC dynamotor. New condition. EACH $42.50 
125 FT -237 Mounting Plates, for above receivers and 
transmitters. to form SCR 508/528 or 608/628 cousin - 
mews. PRICE, EACH $4.50 
20 Beachmaster, 250 was Portable Sound Amplifier 
Systems, with nine speaker rack, tubes, mike, cables. 
and spares. Operation from 110 volts, one phase, 
60 cycles AC. Excellent and New condition units. 
PRICE, EACH $495.9(1 
PRICE. less case of spares $395.00 
20 Western Electric Model HLAS, 500 watt Sound 
Amplifier Systems, consisting of 40 watt Pre -Ampli- 
fier: 000 watt Power Amplifier with built-in power 
sup,ly, expander -compressor circuit, internal blower- 
,euiitation, 30 kg erasing oscillator circuit for mag- 
netic tape recording, volume and meter controls; two 
speaker racks, each with 6-60 watt dynam'c horn 
units. Operation from 115/3/60 AC. New, Unused. 
Complete with tubes, cables, connectors and instruc- 
tion manual. EACH 3695.00 
5 SD -5 Radar Transmitters, only; 200 cm. Contains 
mariable co -ax for timing hi -power to frequency, num- 
erous transformers (except plate), meters, variac, ca- 
pacitors, etc., in fact complete transmitter but less 
tubes & plate transformer. Excellent Condition. 
Price. Each $115.00 
9 YJ-I I.F.F. Eqpt. Consists of dual transmitters 
and dual receivers, each working in "A" and "B" 
hands, 176 and 515 mss respectively. Includes power 
supply (115-230 volts, 60 cycles AC) and tubes, all 
in one metal cased unit. UNUSED egDt. Price. 
Each $165.00 
25 T-9/APQ-2 Radio Transmitters. Noise -modulated 
.lamming Transmitter, using Electron -Multiplier 
Photocell. For Jamming certain types radar en it. 
New unused transmitters only. with Electron -Multi- 
plier tube, less other tubes. EACH $32.50 
4 SB-23/GTA-2 & SB-I4/GY Switchboards & Power 
Supply, for operation from 110V. 60 cycles AC (with 
storoge batteries). Each in individual metal cabinet. 
NEW. Price, Each Set $300.00 
2 BC -319-A Transmitter, CW only 300 watts outp)t. 
Freq. range 4.0 to 13.4 mc. Operates from 110/220 
volts, 60 cycles AC. Excellent condition. Less tubes. 
PRICE, EACH $300.00 
Wilcox, 96-200-A 2 -KW RF section. Large cabinet 
o iLi complete RF end containing the VFO, inter- 
mediate sections and PA stage. Almost new, but 
lacks PA Inductance only. Less tubes. 
PRICE $300,00 
IO Wilcox 96C 3 KW RF Units, 2.0 to 20.0 mr, 
crystal controlled. Four of these units with Rectifier 
36A and Modulator 50A make a complete 4 -channel 
Point -to -Point and Radiotelet'we fixed ,t -Hun. r4"M 
Condition, less tubes. LOT PRICE, EACH $400.00 
TBK-l0. 580 watt, 2-18.1 MC, CW Telegraph Trans- 
mitter designed for ship installation. Almost new 
condition, complete with tubes, leas MG set and ac- 
cessories. PRICE, EACH $350.00 
Wilcox 98-A, Ground Station. A-3 emission 50 to 
200 me, 50 W. output, 4 -channels dial telephone se- lection, with rece mer for oho trennencv cu "rage. 
and remote control unit. For 110 volts AC. Excel- 
lent condition. With tubes. PRICE. EACH.$600.00 
2 Link FM Transmitter -Receiver, 70-100 mc, 50 watts 
output. Model 1498 DC. Wall style cabinet contain- 
ing transmitter, receiver and 14 V.D.C. power sup- 
ply, handset. Dim.: 34" a 21" x 11". NEW Condi- 

tion. Complete with tubes, crystals, special tele- 
scopic antenna, instruction book. 
PRICE EACH $500.00 
Model SVC100-L/110 Transmitter. Output A-1 
150 -watts, A -2-A-3-50 W. Mfd. by Phillips. Freq. 
2 to 20 tics., with 6 'retuned channels. Operates 
from (90-260) volts 50/60 cy. AC. COMPLETE with 
tubes. PRICE $450.00 
5 RMCA, Model 8010 I.F. Ship Main Radio Trans- 
mitter, 325 to 500 KC, types CA & E. Excellent 
condition. Less motor generators. 
PRICE EACH $475.00 

6 RMCA, Model 8019A/H.F. Ship Transmitter, 
complement to 8010 above, for H. F. transmission Al 
and A2. 200 watts output. Excellent Condition, less 
tubes and MG (mg with 8010 powers this unit.) 
PRICE EACH $400.00 
5 RMCA, 8003 Emergency Transmitter, 500 KC, 50 
watts output with 12/115 V.DC. motor generator set, 
and battery charging unit. Excellent Condition. 
Complete with tubes. PRICE EACH $275.00 
2 RMCA, 8007 Lifeboat Transmitter -Receiver, 500 
KC, for permanent installation. Complete with in- 
stalled 12 V. Dynamotor. Excellent Condition. 
PRICE, EACH $100.00 
3 RMCA, 8600X Auto Alarm Receivers, 500 KC 
Automatic SOS (4 -second dash actuated) Alarm 
Unit. Complete with Relay Control Box and warn- 
ing light. For 110 V. DC operation. Excellent Pon- 
dition, with tubes. PRICE, EACH $250.00 
2 RMCA, 85065 VLF. Receiver, 2 to 23 mc.. lew- 
radiation superheterodyne. With tubes. Excellent 
Condition. PRICE, EACH $200.00 
RMCA, 8707 Direction Finder, (Int. Freq ) con- 
sists of receiver, loop, shaft, rotating wheel. Excel- 
lent Condition except shaft housing not available 
(can he easily improvised). With tubes. 
PRICE $750.00 
4 Mackay, Model 150 -AY, I.F. Ship Transmitter. 
325 to 500 KC, Al and A2 emission. Excellent 
Condition. 
PRICE with MG, 115 V.DC. EACH $350.00 
PRICE without MG. EACH $275,00 
50 RC -163 Radio Beacon Eqpt. 20-40 MC. Converts 
SCR -508/528/608/628 to directional transmitters and 
receivers. Ideal for airports; for homing application. 
NEW and complete eqpt. Export packed. 
EACH $90.00 
BC -1100 (RC263), 75 watt, AI, 50 watt, A3, 4 

channel dial selection of frequencies. 1.5-10 rocs. 
110-260 V. 25-60 cycles. AC, with remote control. 
Excellent condition. EACH $575,00 
Supreme ship -to -shore transmitter-receivr. 100 watt 
output, 9 channel, 2-3 mss., crystal controlled for 
110 V., 60 cycles AC. Condition like new. Com- 
plete with tubes and microphone. PRICE $450.00 
4 DI -2 Direction -Finding Receiver Equipment with 
loop assembly, 28 V. DC operation, 15-70 and 100, 
1500 Kcs, less dynamotor. NEW. 
PRICE EACH $100.00 
30 SCR -511 "Pogo Stick" Walky-Talky. Portable 
low -power AM radiotelephone for 2 to 6 mc opera- 
tion, with 13 plug-in tuning coils containing crystals 
for crystal control of both receiver and transmitter. 
Traansmitter-Receiver BC -745 of this SCR -511 In- 
cludes telescopic antenna and "Press -Talk" Switch 
as well as all cables. Range 5 miles. plus. With 
PE -157 Vibrator Power Supply 2 -volt battery (less 
electrolyte), T-17 mike, ready for immediato opera- 
tion. NEW. PRICE EACH $75.00 
100 32 Volt DC to AC Rotary Converter, mfd. by 
Kato. For yachts, workboats, or farm installation. 
Output 110 V., 60 cycles AC, rated 225 watt but 

E o 
to 300 watts. All NEW Units. RI E 

1,000 Deck Entrance Insulators, bowl and flange 
type. 8-v/s" dia. with heavy galvanized metal flange 
anal bell. Top bell 8-i1" dia. x 11"; brass feed-thrtt 
rod. Very high voltage insulation. Individually 
packed in cartons, all NEW. 12 FOR $18.00 
60 General Electric Amplidyne M. G. Set, generator 
type #V-5875677, motor type #73AB58, Navy #CG- 
21ABU, 115/230 V., 60 cycles, motor rated at E 
HP., generator output 250 V. DC at 375 watts. NEW. 
PRICE EACH $60.00 
15 Jefferson Travis 10 -Channel ShIp-to-Shore Radio- 
telephones, 2-3 me, with Selective Ringers which 
automatically calls your station when Shore Operator 
has a call for you. 15-20 watts output. For 32 and 
110 V. DC operation, but easily convertible to 6 
or 12 volt operation. Good Condition. LOT PRICE, 
EACH $150.00 
2,500 British Infra -Red Image Converter Tubes, For 
"Snooperscopes", Etc. For infra -red detectors, de- 
vices that see In the dark, camera work, laboratories, 
etc. Six for $25.00. Discount on larger quantities. 
Hundreds of other items, including: AN/CRT-1A 
Sonobuoy Transmitters 67.7 me, excellent condition 
to new, 40 available; APQ-2 Transmitters, new con- 
dition; TCR Control Boxes: 12 V. DC to 110 V. AC 
Rotary Converters; Transformers of all types; Ca- 
pacitors; Relays; Insulators: Bowl, Egg, Strain, and 
Stand -Off In large quantities, Etc., Etc. WRITE 
US YOUR REQUIREMENTS. 

TELEMARINE COMMUNICATIONS COMPANY 
CABLE ADDRESS: 
TELEMARINE, N. Y. 540 W. 27th St., N. Y. 1, N. Y. 
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BRAND' NEW U. S POV' . GUARANTEED 
POWER RHEOSTATS 

Ohms watt ea. 
$4.95 
2.90 
4.95 
4.95 
1.24 

5 100 2.90 
5 150 3.50 
6 25 .98 
6 50 1.24 

25 .98 
50 1.24 

10 98 
10 100 2.70 

15 25 .98 
16 50 1.24 
22 50 1.24 

325 00 5.25 
50 25 .98 
50 5 14 
50 750 14.95 
60 25 .98 
75 150 3.50 
80 50 1.24 
80 500 7.60 
100 25 .98 
100 50 1.24 
100 225 4.95 

125 500 7.60 
150 50 1.24 

2 225 
3 

43 225 
5 50 

Ohms watt ea. 
150 150 $3.50 

200 
25 9 

00 150 3.50 
225 50 1.24 
250 25 .98 

350 100 2.70 
378 150 3.50 
400 25 .98 

500 75 2.49 
585 150 3.50 
750 25 .98 
750 150 3.50 1298 00 225 

00 2 4 95 
1250 50 1.24 
1250 150 3.50 
1500 50 1.24 

2000 50 1.24 
2500 100 2.90 
3000 25 .98 
3000 100 2.90 
3500 0 
5000 25 1.98 
5000 50 1.49 
7500 50 1.63 
7500 100 3.30 
10000 50 1.63 
10000 100 3.50 
20000 150 5.26 

Specify whether shaft required 
is for knob or screwdriver adjust. 

(Discount to Quantity Users.) 

SELECTOR 
SWITCHES 

Pole Pos. Deck TypeLg Each 
1 .31 
1 11 1 Bak n/ehtg .50 
1 12 1 Cer-n/shtg .55 
1 21 3 bak-n/shtg .69 
1 24 2 bak-n/ehtg .79 
2 2 1 cer-shtg .39 
2 6 2 bak-n/shtg .49 
2 8 2 bak-shtg .54 
2 11 2 bak-ehtg .60 
4 4 2 cer-n/shtg .54 
4 11 4 bak-ehtg 1.20 
5 3 2 cer-n/shtg .56 
6 11 6 bak-n/shtg 1.98 

10 5 5 cer-ehtg 1.49 
12 2 3 bak-shtg .75 
16 2 4 bak-n/ehtg .98 

(many other types in stock) 

"AN" CONNECTORS 

LARGE VARIETY AVAILABLE 
AT GREAT SAVINGS 

Send your specs and let us quote 

926 -A 
#926 -Al 
=926-B 
# 926-B1 
#926-B2 
#926-B7 

BIRTCHER 
TUBE 

CLAMPS 
#926-622 
#926-C 
#926 -CI 
#926-05 
#926.C10 
#926-C24 

Open Accounts to Rated Concerns 
Prices net FOB our whse NYC. 

SEND FOR BARGAINGRAM #503 

OIL CONDENSERS 

Mfd VDCW 
.1 3000 
.1 6000 
.1 20,000 
.25 3000 
5 1500 

1 600 
1 2000 
2 400 
2 600 

4 
1000 
600 

6 400 
6 600 
10 600 
14 600 
15 600 
15 1000 
2 z .1 7000 
2 z .5 9000 

Each 
$.75 
1.89 

18.95 
1.10 
.89 
.49 

1.95 
.49 
.59 
.79 
.75 

.89 
1.25 
2.29 
2.49 
3.25 
3.95 

14.95 

BATHTUBS 

mfd 
.033 
.05 
.05 
.15 

.1 

.l 

.15 

.25 

.35 

.5 

.5 
5 

1 
1 
2 
2 
4 
8 
25 
25 

50 
200 
300 
.05-.05 
.05-.05 
.1-.05 
.1-.1 
.1-.1 
.16-.16 
.2-.2 
.25-.25 

1.0-.1 
200-200 
3z.05 
3x.1 
3z.1 
3z.25 
3 z 1.0 

vdcw each 
400 $.17 
200 .17 
400 .19 

400 
.21 

00 .20 

1000 .32 

200 .19 
600 .23 
400 .22 

6ÓÓ .25 
1000 .35 
200 

.35 
400 44 
600 .59 

500 .59 
50 .28 

25 
.30 

5 .27 
25 .28 
12 .35 
6 .39 

100 
.29 

500 .45 
200 .25 
400 .26 

6600 .28 

600600 

.29 

.305 

300 
9 .49 
600 .40 
400 

.45 
600 .50 
100 .40 

Specify Top, Side, 
or Bottom Lugs. 

"UG" Connectors 
UG-12/U $ .89 
UG-13/U 1.49 
UG-18/U .89 

UG-21%Ú 1.89 

UG-24UG-25%U 
1.15 

UG-27/11 
1.89 

Ú 3-123/UU .48 

TYPE "J" 
./ POTENTIOMETERS 

TYPE ".1" 7Se TYPE "JJ" 

s*".!: 

ohms 
60. 
1001 
2001 
3001 
400* 
500* 
5001 
6001 
7501 
1000* 
10001 
1500* 

ohms 
1500 
2000 
20001 
4000 
5000 
5000f 

10Kt 
15K* 
2010 

25K* 

ohms 
2SKt 
30Kt 
50K *t 
75Kt 
100K* 
100K t 
200K * 
200K 

# 250K 
250K t 
lmeg* 
2meg* 

75,n 
o1s. 

100-100 
200-200t 
500-500*t 
600-600t 
1500-1500t 
2000-2000* 
2000-2000t 
2200-24Kí 
20K-2000 
25K-10Kt 
35K -5000t 
50K-50Kt 

$1.95 
ohms 

í00K -100K0 
í00K -100Kí 
150K -150Kí 
250K-250Kt 
350K-50001 
350K25Kt 
500K-80001 
500K -500Kí 
ß00K-75Kt 
Imeg-Imeg[ 
2meg-2meg? 
Smeg-5megt 

TYPE 'JJJ" $2.95 
ohms ohms 

20K-200K-20Kt 750K-750K-750Kt 
45K -27K -2500t 800K-800K-800Kt 
700K-700K-700Kt lmeg-lmeg-lmegt 

* yb" screwdriver slotted shaft. 
t Knob type shaft. 

TRANS- 
MITTING 
MICAS 

mfd vdcw type ea mfd vdcw type ea. 

.00001 600 4 .18 .00162 600 4 .18 

.00003 600 4 .18 .002 600 4 .20 

.00005 600 4 18 .002 1200 4 .48 
.00005 2500 9 .31 .0022 2500 9 .78 
.0001 600 4 .18 .0025 600 4 23 
.0001 2500 9 .31 .003 600 4 .25 
.000152 600 4 .18 .0039 600 4 .25 
.0002 '600 4 .18 .005 600 4 .25 
.00025 600 4 .18 .005 1200 9 .60 
.0005 600 4 .18 .005 2500 9 1.18 
.00051 2500 4 .43 .0062 600 4 .30 
.0007 600 4 .18 .01 600 4 .40 
.0008 600 4 .18 .01 800 9 .49 
.0009 600 4 .18 .01 1200 9 .98 
.001 600 4 .18 .0142 600 4 .45 
.001 1200 4 .31 .02 600 4 .55 
.001 1200 9 .31 .02 1250 9 1.36 
.0013 600 4 .18 .027 600 4 .66 
.0015 600 4 .1 .043 600 4 .99 

"UHF" CONNECTORS 

Cat. No. 
83-1AC 
83-1AP 
83-1D 
83-1F 
83-1R 
83-1SPN 
80-22R 

o 
aSIR BS-iYP 

Army No. 

M-359 
PL -271 
PL -274 
SO -239 
PL -259A 
SO -264 

ss- Mae 
Each 

.42 

.40 
1.25 
1.10 
.40 
.40 
.50 

Per C 
.39 

1.00 
.90 
.35 
.35 
.40 

MALLORY 
PUSH SWITCH 

#2001 S.P. make cont., non -L 330 
#2003 S.P.U.T., non -lock 354 
#2003L S.P.D.T., lock 354 
=2004 D.P., make 2 non -L 404 
#2004L D.P., make 2 lock 40$ 
#2006 D.P.D.T., non -lock 494 

LEVER 
SWITCH 

DPDT 10 -amp. standard heavy duty contact- - 
Mossman #4101 momentary lever action, norm 
open and norm closed circuits $1.98 

(Many Other Types Available) 

I.. ALIEXANDER ' MOGULL CO., INC;:. 
;161 Washin9tcn St. N Y. 6, N Y. WOrth 10865;; 

STEPPING SWITCHES 
EXCESS INVENTORY 

LIQUIDATION 
This Low Price In Effect Only 
As Long as This Excess Stock 
Lasts 

Clare Type SD -14 
20 Steps, 6 Levels, 120 

Contacts Total, Cell 12V. D.C. 
CL 

PRICE CE $13.00 
f Immediate Delivers) 

Original Price $40.26 List 

Satisfaction Guaranteed or Money Refunded 

NEOMATIC INC. 
879 Wellesley Are. Los Angeles, 49, Cal. 

Phone-ARizona 34897 

D.C. MICROAMMETERS 
0-200 ua 3" sq. G.E. DO 50 $ 8.00 
0 -lull ua 3" sg. G.E. DO 60 10.00 
0-10 ua 3" sg. G.E. DO 60 12.00 

R.F. MILLIAMMETERS 
0-116 Ma 3ü" Weston 426 $12.00 
0-100 Ma 31/2" Weston 425 12.00 

PRECISION 
PORTABLE INSTRUMENTS 

Single or multi -range 
D.C. Microammetere, from 5 ua full scale 
Thermo -couple Milllammetera, from 1.6 
Ma. Thermo -couple voltmeters. 

Precision Electrical Instrument Co. 
146 Grand Street New York 13, N. Y. 

SOUNDTRONICS SPECIALS 
U.T.C. CHOKES P. A. STYLE 

10 Hy. @ 66 MA. 400 ohm D.C.R .$ .97 
10 Hy. @ 110 MA. 80 ohm D.C.R 1.40 
10 Hy. @ 150 MA. 130 ohm D.0 R 2.25 

5 Hy. @ 150 MA. 120 ohm D.C.R 1.85 

6 Volt 12 Amp. TRANSFORMER 115 V. 60 
CY. Open Frame 21" x 3" x 3%" $1.65 

INPUT TRANS. PA. SERIES 
U.T.C. 52339 - Pri. 500 ohm. Sec. 50K Turns 
Ratio 1 :10 Sec. C.T $1.75 
U.T.C. 52342 - Pri. 50 ohm. Sec. 4200 ohm. 
Turns Ratio 1:31.6 $1.75 

U. T. C. OUTPUT TRANS. 
#77012 PRI 5000 Sec. #1 20,000. Ratio 1:2 
Sec. #2 600. Ratio 1:0.347 SHIELD PRI & 
SEC. 5 WATT AUDIO. 2% dia. x 3 11/16" 
HI $2.25 
#77013 PRI 5500 Sec. 600. Ratio 1 to .331 
SHIELD PRI. & SEC. 5 WATT AUDIO. 
2 %" x 3" HIL $2.25 

PLATE TRANSFORMERS 
U. T. C. 495/415/0/415/495 @ 250MA 
Pri. 0-115-120-125 V. 60 Cy $4.95 

Taken from new equip. 
U. T. C. LS184-3500/3000/2500/0/2500/3000/ 
3500 @ 500 MA. Pri. 100-110-120-220-230- 
240 V. 
AMERTRAN 17600 V. @ 10.4 KVA Pri. 115 
V. 60 Cy. $95.00 

SWITCHES 
CH 8822K1 D.P.S.T. Std. Bushing Bat. 
Handle Lorain Tip 830 
N.O. Push Switch 1" Dia. Button 3 Amp 140 
Two Deck 2 Pole 12 Position Ceramic Band 
Switch 1 5/4" Dia 970 
A-A&H 6.P. D.T. Turn Switch, Single yr" 
Mtg. 10 amps. @ 125 V 95$ 

SELENIUM RECTIFIERS 
Single Phase Full Wave Bridge 

Input 0-18 V. Output 14 V. 
2.4 Amps. $3.07 
6.4 Amps. 4.09 
13 Amps. 7.67 
17.5 Amps. 8.69 
14 Pin T.V. Socket for 3BP1 & 7JP4 
Black Bakelite...144 Mica Filled...244 
Buss Fuse Holder, Type HJM for SAG 
fuses 16$ 

RACKS FOR SCR 296 RADAR 
Drawer racks. Each Roller Bearing 

Drawer capable of supporting 250 lbs. 
Write for Dim. & Sketch. 
IYII.l.OWING EQUIP. USED -LIKE NEW 
THAN sTATS - 3.9 KVA 1 Phase 60/60 cy. 
fixed winding 115/230 V. Output 0-260 V. 
Max amps. 15 $42.00 
5.85 KVA 1 phase 50/60 cy. fixed winding 
115/230 V., Output 0-260 V., Max. amps. 
22.5 $52.00 
DUAL LINE LEVEL RECORDER + 6 to - 16 DB Movements. Approx. 1 MA. chart. 
Speed 1" Per Hour Res. 107-113 ohm. Made 
by Brown Instrument $125.00 
WESTON 35-C TELEPHONE RELAY 
TEST SET $18.00 
NJ -4 DEPTH FINDING EQUIP. Made by 
Sub Signal Co. Rec. Amp., Driver Rect., 
Indicator Recorder & Indicator....$125.00 
U.H.F. Signal 
Generator Sim- 
ilar to RCA 
type 71 370 
to 560 Meg. Out- 
put, 1 Microvolt 
to .09 V.. 400 

Cy.Cy.12 
Int. Mod. Dial 
Cal. Directly in 
Meg. Cavity 
Tuner, Cal. Pla- 
ton Atten. Ideal 
for Citizens 
Band 

CZ/ 
4319 

o p,y le 

$115.00 

': SOUNDTRONICS LABS. ; 
$32 Arch St., Phila. 6, Pa. MA 1-271S 

SURPLUS INSTRUMENTS 
Cyl. Head temp. Indicators $6.00. Manifold pres- 
sure gages 10-70 HG dual $6.00, single $5.00. 2" 
pressure gages 0-20, 0-25, 0.2000 $3.00. 0.10 HG 
Vacuum $4.00. Sensitive Altimeters $15.00. Turn 
& Bank $15.00. Mark IV Bank & Climb $12.50. 
White Rodgers 24V I RPM actuators with temp. 
or pressure control $4.00. MSA Carbon Monoxide 
Ind. with Weston Sensitrol Relay $12.50. Liquido - 
meter and G. E. fuel gages, many types, G. E. 
D. C. Selsyns. Autosyn indicators single $6.00, 
dual $8.00. Many electric temp. Ind. single $4.00, 
dual $6.00. DM32A Dynamotors $1.75. Above 
prices are new condition. Good used item 1/3 off. 

MARINE & ELECTRIC SUPPLY 
Box 201, Point Loma Station 

San Diego, Calif. 
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SEARCHLIGHT SECTION 

Brand New 
115 Volt 60 cycle 

. 100 Cubic 
Ft. dis. 3'4" intake 
2" outlet. Motor 
size: 3%" x3".1525 
RPM. Complete with mounting 
bracket. Gov't sur- 
plus. Brand new 
and Booed. 

Order No. $7.95 
E-3604 I 

BLOWERS 
- r- 

J 
* r JI 

t `. 

[L. 

t 

f. n 
n, I,i i 

GASOLINE ENGINE 
GENERATORS: 

HOM ELITE HRU-28-23.5 Volt DC, 2000 Watts. 
Used, Tested $69.50 

HOMELITE 7D28 -11-30 Volt DC, 1500 Watts. 
Used, Tested $59.50 

AIRCRAFT PORTABLE C-IB-110 Volt DC, 3000 
Watts. Used, Tested $175.00 

HOMELITE PU -6-110 Volt AC, 400 cycle, 1400 
Watts and 24 VDC 14.3 A. Unused $195.00 

DELCO 71312-12 Volt DC, 730 Watts $69.50 

WRITE TODAY FOR QUOTATION ON YOUR 
DYNAMOTOR OR INVERTER NEEDS! 

METERS 
0-150 Volt 400 Cycle 21" Round $2.95 
0-5 Amp. AC 3" Rd. 0-100 A. Scale 3.95 
0-5 Amp AC 3" Rd. 0-75 A. Scale 3.95 
0-5 Milliamp DC 2M," Square 2.95 
0-500 Microamp 21/2" Itd. w/0-15 & 0-600 DC 

Volt Scale 3.95 

SELENIUM RECTIFIER UNITS 
HEAVY DUTY -30 VOLT DC OUTPUT: 

115/200 V. Three Phase 400 Cycle input: 
TYPE 143 a/Transformer & VR 100 amp....$89.50 
TYPE 3FS-5 w/Trans., VR, & Blower 200 amp. 

$99.50 
TYPE 52A -II Rectifier only, Cased 200 MD $49.50 
TYPE Al Rectifier only, Cased 300 amp $59.50 
TYPE RE -60 Rectifier only, Cased 400 amp 369.50 

HAMMETT RECTIFIER 
MODEL SPS - 100 13 - Input 220 Volts AC 60 cycle 3 Phase 13 Amps.: Output DC 15/30 Volts 
130/65 Amps. Price - NEW $175.00 

Address Dept. E All Prices Are F.O.B. 
Lima, O. 25% Deposit on C.O.D. Orders 

FAIR RADIO SALES 
132 S. Main St. LIMA, OHIO 

RADIO & RADAR 
EQUIPMENT 

Prompt Shipment 
BRAND NEW 

670 AN/CRW-2 VHF RECEIVER 
121 RADIO RECEIVER B C -688-A 
16 RADIO TRANSMITTER B C -689-A 
230 ANTENNA AS-5/APS-2 

SUBJECT TO PRIOR SALE 

CIMCO 
2432 West 3rd St. Cleveland 13, Ohio 

GOV'T SURPLUS 
Ceramicons, micas, bathtubs, oils, 
sockets, trimmers, chokes, Xformers, 
pots, relays, synchros, Link Xmitters. 

EMPIRE ELECTRONICS 
Box 102 

LEFFERTS STATION, BROOKLYN 25, N. Y. 

HIGH TENSION CABLE 
Portable, Shielded, #10 AWG. Neo- 
prene Jacket. Will bury 25,000 -VAC or 
35,000-VDC. 

5364.03/1000 -ft. 
CUNNINGHAM ENGINEERING CO. 

Beaumont, Texas 

ARMY v AIR FORCE o NAVY 

SURPLUS EQUIPMENT 
BUY NOW . . . AND SAVE 50% TO 85%! 

GENERATOR 
Brand New 

Eclipse -Pioneer Type 

716-3A (Navy Model NEA-3A) Output -115 Volts 
oc, 10.4 amps, 800 cycle, single phase, 28.6 Volts 
dc, 60 amps @ 2400 rpm, spline drive, self ex- 
cited, weight 60 lbs., in original 
carton 

BC -605 INTERPHONE 
AMPLIFIER 
Brand New . . . original cartot 
Can be easily converted to inter- 
communications set for office or 
home. It's a real buy for new 
equipment at special 
price $4.49 

BC -683 RECEIVER 
With 12 or 24 volt dc supply $39.50 

BC -684 TRANSMITTER 
With 12 or 24 volt dc supply $39.50 
Set of 80 CRYSTALS for BC -684 $15.95 

BC -604 TRANSMITTER 
With 12 or 24 volt dc supply $29.50 
RACKS -for BC -603-604 and 683-684 $7.95 

VOLTAGE STABILIZER 
Unit of FC/FD Equipment; input 225/450 volt 
oc; single phase; 60 cycle; 8.45 amps; output 
117 volts; 25.6 amps; 85% PF. $100.00 
Used, Good -shipping wt. 350 lbs.. 

CBM TRANSDUCER 
Brand New ,shipping wt. 460 lbs $150.00 
ARC -1 RACK MT-100,ARC1 $4.95 
RA62 RECTIFIER Like New $79.50 
BC 312 Brand new, in original cartons. $150.00 

BLACK LIGHT KITS 
Ultra -Violet 
Fluoresence 

Now ... build your O s. 
back light lab equ:,- 
me it et a new low co . 

with these easy -to -as- 
semble components. Kit 
contains: Ultra - Violet 
tube, brackets, ballast, starter, wire, plug and 
wiring diagram. 
4 -Watt Kit -(51/2" tube) $3.00 
8-,V3tt Kit -(12" tube) $4.00 

HAYDON TIMING UNIT 
An excellent automatic timing de- 
vice for remote control of electrical 
equipment. Hundreds of uses. 110V 

-6u cycle, 2 watts, $1.95 1/10th rph. Brand New 

TRANSCRIBER -REPRODUCER UNIT 
Navy Type PE -1; Mfg. by Memovox, Inc.; Brand 
New complete with approx. 1000- $395.00 
16" blank recording discs 

TELEGRAPH TRANSMITTER 
(Radio Marine Corp.) 

Power input .. 440 Volts ac; Power output 200 
watts; 3 -phase; freq. range 350-500 150.00 kc. Used, Good $ 

RADIO TELEPHONE 
(Radio Marine Corp.) 

Mod. ET 8012-B; 110 volt dc power supply; 
2100-2738 kc; 75 watt; Crystal control 

Like New $395.00 

PARALLAX COMPUTOR 
For B-29 sighting station; Mod. 2CHLC5-R 

Unused $98.00 

CAMERA, RECORDING 
(35 mm, Single Frame) 

Type 0-5 with Lens and P-1 Control Box $269.00 
RA 43 RECTIFIER Used, Good $59.50 
T/75APT-4 Used, Good $95.00 

WRITE FOR PRICES AND INFORMATION ON THE FOLLOWING 
We have partial and some complete units of equipment fisted. 

AIRBORNE UNITS 
R50/AP5-6A 
T-56/ART2 
APN3 
AS-17A/APS 
AN/APS-2G 
R5/ARN7 
APS-13 

ID-33/APA6 
AM-33/ART 
T28/APT-1 
RT-21/APN-7 
AS-97/ART 
BC 1148C 

PORTAB' E BEACHMASTER AMPLIFIERS and 
spare parts. 

TEST SET (TS 10A/APA) 
TEST SET (TS 118/AP) 
CW-60AMB 

SHIPBOARD UNITS 
BN -1 

SL -1 

SF1 

QJA 
DAB -3 
SA 

YJ 

BN 

SQ 

SL -a 
SN 

YL 

SD -5 
SD -3 (Antenna) 
QCQ 
AN-/U1Q-2 

AUTOMATIC TELEPHONE (TYPE NX-25) 
DIAL TELEPHONES (Mfg. NORTH ELECTRIC) 
BD 71 SWITCHBOARD 
BD 100 SWITCHBOARD 

ALL EQUIPMENT F.O.B. PASADENA, CALIFORNIA 

PLEASE ENCLOSE FULL AMOUNT WITH ORDER 

BOX 356-E EAST PASADENA STATION PASADENA 8, CALIFORNIA 
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SELENIUM and 
RECTIFIERS 

ASSOCIATED 
COMPONENTS 

SINGLE PHASE 
Full Wave Bridge 

Input: 0-18 VAC Output: 0-12 VDC 
Type No. Current Price 
B1-250 250 Ma. S .98 
B1-1 1.0 Amp. 2.49 
B1 -1X5 1.5 Amp. 2.95 
B1 -3X5 3.5 Amp. 4.50 
B1-5 5.0 Amp. 5.95 
B1-10 10.0 Amp. 9.95 
B1-20 20.0 Amp. 15.95 
B1-30 30.0 Amp. 24.95 
B1-40 40.0 Amp. 27.95 
B1-50 50.0 Amp. 32.95 

Input: 0-36 VAC Output: 0-26 VDC 
Type No. Current Price 
B2-150 
B2-250 
112-300 
B2-2 
B2 -3X5 
B2-5 
B2-10 
B2-20 
B2-30 
B2-40 

50 Ma. 
300 Ma. 
2.0 Amp. 
3.5 Amp. 
5.0 Amp. 

10.0 Amp. 
20.0 Amp. 
30.0 Amp. 
40.0 Amp. 

150 Ma. 5 .98 
1.25 
1.50 
4.95 
6.95 
9.95 

15.95 
27.95 
36.95 
44.95 

Input: 0-115 VAC Output: 0-90 VDC 
Type No. Current Price 
B6-250 250 Ma. $ 2.95 
B6-600 600 Ma. 5.95 
118-750 750 Ma. 6.95 
B6 -1X5 1.5 Amp. 10.95 
B6 -3X5 3.5 Amp. 18.95 
B6-5 5.0 Amp. 24.95 
116-10 10.0 Amp. 36.95 
B6-15 15.0 Amp. 44.95 

Full Wove Center Tap 
Input: 10-0-10 VAC Output: 0-8 VDC 
Type No. Current Price 
C1-10 10.0 Amp. 
C1-20 20.0 Amp. 
C1-30 30.0 Amp. 
C1-40 40.0 Amp. 
CI -50 50.0 Amp. 

$ 6.95 
10.95 
14.95 
17.95 
20.95 

THREE PHASE 
Full Wave Bridge 

Input: 0-234 VAC Output: 0-250 VDC 
Type No. Current Price 
3B53-1 1.0 Amp. f 22.00 
3ßl3-2 2.0 Amp. 32.00 
3B13-4 4.0 Amp. 56.00 
3813-8 8.0 Amp. 81.50 
3B13-10 10.0 Amp. 105.00 
3B13-15 15.0 Amp. 120.00 

RECTIFIER MOUNTING BRACKETS 
For Types B1 through B6, and Type Cl $.35 Meg. For Types 3B 1.05 per set 

D -C PANEL METERS 
Attractive, rugged, and reasonably prleed. Moving 
vane solenold1type with accuracy within 5%. Square 
case. 
0- 6 Amperes DC 
0-12 Amperes DC Any range $2.49 each 
0-15 Volts DC 

CATALOG 
Write fer our Catalog No. 719, which 
lists additional Selenium Rectifiers, 
associated transformers, condensers 
and filter chokes. 

All prices FOB our NYC warehouse. Send M.0 
or Chk. ONLY shipping charges sent COD. Rated 
concerns send P.O., Terms Net 10 days 

POWER SUPPLIES 

GENERAL PURPOSE Low voltage DC power 
supplies, with variable outputs. Rugged - 
Dependable -precision control. 

Features 
V Long life Full Wave Selenium Rectifiers 
V Output Voltage Continuously Adjustable from 

Zero to Maximum 
V 3" Voltmeter and Ammeter 2% aces. 
V Stepless Control 
V Instant Power -No Warm -Up Period 
V Assembled and ready to Operate 
V For 115 VAC 60 Cycles 
V Dimensions 8W a 18%" x 8' 

Write for descriptive bulletin GPA 
Model Voltage Current Price 
GPA810 0-8 VDC 10 Amps. $69.50 
GPA1210 0-12 VDC 10 Amps. 75.00 
GPA2810 0-28 VDC 10 Amps. 85.00 

CF -1 
CF -20 
CF -6 
CF -19 
CF -16 
CF -21 
CF -9 

RECTIFIER CAPACITORS 
1000 MFD 15 VDC $ .98 
2500 MFD 15 VDC 1.95 
4000 M^D 30 VDC 3.25 
500 MFD 50 VDC 1.95 

2000 MFD 50 VDC 3.25 
1200 MFD 90 VDC 3.25 
200 MFD 150 VDC 1.69 

CF -10 500 MFD 200 VDC 3.25 
Mounting clamps for above capacitors 15e en. 

RECTIFIER TRANSFORMERS 
All Primaries 115 VAC 50.'60 Cycles 

Type No. Volte Amps. Shpg. wt. Price 
XF15-12 15 12 7 lbs. $ 3.95 
TXF36-2 38 2 6 lbs. 3.95 
TXF36-5 36 5 S lbs. 4.95 
TXF36-10 36 10 12 lbs. 7.95 
TXF36-15 36 15 20 lbs. 11.95 
TXF36-20 36 20 25 lbs. 17.95 
XFC18-14 18 VCT 14 10 lbs. 5.95 
All TXF Types are Tapped to Deliver 32, 34, 38 
volts. XFC Type le Tapped to Deliver 16, 17, 18 
Volta Center -tapped. 

Type No. 
HY5A 
HY10 
HY10A 
HY20A 

RECTIFIER CHOKES 
Hy. Amps. DC Res. 
.028 5 .20 
.02 10 .30 
.014 10 .04 
.007 20 .02 

Price 
$ 3.95 

9.95 
7.95 

12.95 

71*2 Warren St. New .York 7, N. Y. 

Phone: ` BEekman '.3 - 7 3 8 5-. 6? 

WESTINGHOUSE 

HIPERSIL CORES 
OVER 40,000 UNITS IN 20 DIMEN- 
SIONS, SEVERAL GAUGES; UP TO 
16.000 UNITS IN SOME SIZES. AVAIL- 
ABLE FOR IMMEDIATE DELIVERY. 
SEND FOR LIST WITH COMPLETE 
DESCRIPTIONS. 

RAYTHEON MFG. CO. 
Surplus Sales Dept. Waltham, Mass. 

Tel. Waltham 5-5860-Ext. 2 

WHOLESALE ONLY 
ELECTRONIC COMPONENTS 
AIRCRAFT EQUIPMENT 
HYDRAULICS 
RADIO & ELECTRONIC SURPLUS 

13933-9 Brush St. Detroit 3, Mich. 
Phone Townsend 9-3403 

WHAT DO YOU NEED? 
WHAT HAVE YOU TO SELL? 

ELECTRONIC 

SURPLUS 
GOULD GREEN, 252 GREENWICH ST., N.Y.C. 7 

NEW HOLTZER-CABOT 
TOTALLY ENCLOSED MOTORS 

50 R.P.M. Reversible 
Single Phase 

Capacitor -Run type. 
115 Volts AC 60 
cycle 0.3 Amp. 

Torque 
100 oz. 
inches. 

4?4g" shaft % dia. 
250 left. .616.50 ea. 

SAMPLE $17.50 

GRAIN OF WHEAT LAMPS 
Used for illuminating meters. com- 
pass. dials, airplane instruments, etc. 
Soldering iron removes lamp from base 
to use in models, dell houses, minia- 
ture trains, Xmas trees, etc. 

Mazda G.E. 523 Mazda G.E. 326 
3V..19.A 6V..2A 

Either type. doz. $1.50 
MARKTIME 

5 HOUR SWITCH 
A 10 amp. timing device. 
Pointer moves back to zero 
after time elapses. Ideal 
fer shutting off radios and 
TV seta when you go to 
bed. Limited supply at this 
special PRICE .... $3.90 

Also available to 30 min. and 1 hr. at $5.90 
ISOLATION TRANSFORMER $1.95 

Nat. known Mfgrs. 60 watt 2 windings, 115 V. to 
115 V. 00 cy. Ideal to prevent shocks from 
small radios and medical and electronic devices. 

Shipping Weight 5 lbs. 
Other sizes and 220-110 in stock. 
Kilowatt Demand Meter Totalizer containing 
heavy duty TELECHRON B-7, 1 RPM motor and 
hundreds of watch size gears. clutches, spring,. 
etc. Shipping weight 2 lbs. $2.50 

5 for 510.00 
Fractional H.P. Motor Brushes & Springs. 
Assorted Sizes will fit any motor 20 for $1.00 

150 for $5.00-500 for $10.00 
RUSSELL 110V AC MOTOR $1.95 

3 for $5.00 
RCA 100A 

Free Floating Cone Type -Magnetic -Loud Speaker. 
Removed from rooms of a large N. Y. Hotel. 
Original cost $32.05 $1.85 

3 for $5.00 

GON IOMETER CFT -47263 
CFT -47372 

We are Authorized Wholesalers for Micro Switch 
Corp. and carry the largest stock of AllenBradley 
Solenoids. Potter & Broomfield Relays. Guardian 
Electric Co. Solenoid, and Relays and Hayden 
Clock Motors In all speeds. Eleatria Counters. 

EST. BLAN EST. 
1923 /923 

Experimenters and Inventors Supplies 

64 Dey St., New York 7, N. Y. 

McColpin Christie 

RECTIFIERS 
model MH 24-25 list price $215.00 

SAVE OVER 75% 
OUR PRICE $49.50 

B!ND NEW - CR'GINAL PACKAGING 

input -230 volts, 3 phase, AC 
output -24-28 volts, 25 amps DC 

Copper sulphide type. Heavy duty. 
Produces 6 phase, full wave, smooth DC. 

Less than 2% ripple. Will withstand shocks 
and momentary overloads. Size 13" x 13" x 

19". Weight 85 lbs. 

LEO SAGAL CO. 
437 CLOVERDALE AVE. 

LOS ANGELES, 36, CALIFORNIA 

If there is anything 
you want 

or something you don't want that 
readers can supply -or use -adver- 
tise it In the 

Searchlight Section 
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MIRROR - front surface 
aluminized on optical glass 
1 3/16" diameter 3/32" 
thick $ 50 

PRECISION LEVEL - interior 
ground tube level with 4 ad- 
Justing screws. Overall length 
1 %", diem. 15/32". One end 
with shoulder 35" diam. $.85 

DELCO BLOWER - sirocco 
type D.C. Flange diameter 
3%" blade 3-3/16" RPM @ 
12 volts 3400 RPM @ 6 volts 
1600 $3.95 

SELENIUM RECTIFIERS - 
G.E. model 6RS 6FB3 max- 
imum A.C. volts 56 
D.C. amps. 0.160 $1.35 

CIRCUIT BREAKER - 
10 amp 30 volt D.C. 
C -H Cat. #8751K4....$1.10 

GLASS VIAL - to use au a 
permanent level on equip- 

ment $1.00 

Miniature lamp T11/4, 3 
volt .19 amp. Airplane 
Indicator, Amb. Ctd. 

10 for .85 
100 for $7.50 

Lamp Assembly C203 
Genl, 1 Made by East- 
man Kodak with Iris 
Diaphragm 12 volt 
lamp each $1.95 

WATTI4OUR METER SINGLE PHASE- 
G.E. type 1-16 two wire 5 amp. 115 volt 
60 cycle $5.75 

SEND FOR FREE BULLETIN 

TELEONnNE BEEKTIAN3.8623 

ELECTRONIC NECNANICAL 
8. OPTICAL COMPONENTS 

3li-310 CANAL fi, NEW WNN u ILL 

ALL PRICES F.O.B. N. Y. CITY 

CALLING ALL ENGINEERS! 

TELEVISION CAMERA 
350 line resolution. Easily converted to 
present RMA standards. Circuits avail- 
able with camera. Complete, like new. 

FLASH: 50 APN-9 
LORAN RECEIVERS 

WE AGE LOOKING FOR ALL TYPES OF 

RADAR and AU CRAFT RADIO EQUIPMENT 

We want,.. 
BC -348 ART -13 
ARC -1 RTA-1 B 

MN 62 R5A/ARN7 
BC -1000 

TELL US WHAT YOU HAVE! 
TELL US WHAT YOU NEED! 

COLUMBIA ELECTRONICS LTD. 
524 S. SAN PEDRO ST. 

LOS ANGELES 13, CALIF. 
Cable Address: COLELECT 

CONDENSER SPECIAL 
5-5mfd-400 vdc Oil Cond. 

3 terms, bot. mntgs flanged type. Dims. 3 % x 3% x 2. Tested 
at 1800v. Meets commercial specs. for 600v. operation up 
to 40 degrees C. Currently being used for power factor cor- 
rection. Numerous applications for this high quality con- 
denser. See symbol "F". 

Price $.55 -CARTON of 24 $.45 

OIL CONDENSERS -New 
Symbol Capacity Voltage 
B 
B 
Special 

B 
B 
E 
F 
G 
G 
E 
B 
B 
B 
B 
B 
B 
E 
B 
B 
D 
D 
F 
G 
B 
B 
B 
B 
B 
B 
D 
F 
D 
F 
F 
B 
B 
B 

.005-.05-.01 10KV 
.01 3000V 

.Ó2 3 
20KV 

f26F380 
05-.05 

150VAC 
.1 2000V 

.1 5ÓÓV 

.1 7000V 

.1 7bÓÓV 

.1 10KV 

.1 2bKV 

.25.2 
10KV 

6 V 
.25 20KV 
.4 10KV 
.5 

500V 
.5 600V 
.5 1500V 

.5.5 3000VV 

.5 25KV 

.5-.1 2000V 

.5-.5 600V 

.65 12.5KV 

15 400V 
1 5V 
11 600V 
1 
1 1000V 
1 2500V 

Price 
$30.00 

3.50 
.50 

10.50 

7.95 
.28 

.40 

.55 

í 
.95 

25F475 1.10 
26F469 1.35 
#23F644 6.95 
#25F572 10.95 
#14F52 20.95 
#25F433 7.95 

1.30 
í23F659 1.25 

19.95 
8.95 

.16 

.24 

.29 
1.25 
1.65 

29.95 
.89 
.24 

10.75 
.22 
.18 

í23F225 .24 
CP6881EF105 .28 

.24 

.30 
#23F121 1.25 

í14F12 
#26F344 

Symbol Capacity Voltage Type Price 
B 1 10KV #14F267 14.95 
B 1 15KV 17.75 
B 1 20KV /14F35 28.75 

D 21.75 
450V 
600V 

.25 

.33 
2 600V 
2 600V TLA .16 
2 100V .55 
2 TLA .55 
2 2500V 2.50 
2 4000V 123F47 3.95 
2-2 
3 

600V 
Can 

.65 

.39 
3 400Ó V 5.25 

150V .25 
3-3 600V .70 
4 440 V AC .78 
4 500V #26F7913 .55 
4 
4 000V 00V TLF17 

.69 
A (2) Terms .69 

4 TLA .69 
4 Ì 00V 1.15 
4 300V 5.25 
b 600V .59 
5 1500V 2.75 
6 600V .74 
7 .79 
7 800V .89 
8 .95 
8-8 8 0V 1.20 
8-810 600V 

610000VV 
Plug in type .90 

1.10 
10 2.50 
10 1500V 2.95 
13.5 2VAC 

.90 
V #25F472 1.25 

15 V Ó T.13040 2.65 
42 #25F673 4.95 

BATHTUB CONDS. 
Capacity Voltage Terms. Price 

.1 mid 600 ST 5.21 
2x.1 mid 400 ST .20 
2x.1 mid 600 ST .26 
3x.1 mid 400 ST .24 

.25 mid 600 ST .23 
2x.25 mid 690 ST .28 

.5 mid 600 ST .28 
2x.5 mid 600 ST .32 

1 
mfd 300 S .18 
mfd 400 ST .24 

1 mid 600 ST .29 
2x 1 mid 400 ST .30 

2 mid 400 ST .36 
2 mid 600 TT .40 
2 mid 600 ST .45 

Special Bathtub Kit 12 @ $1.00 
Other Types in stock. Inquiries solicited. 

NEW MICA CONDS. 
6, 10, 39, 100, 140, 150, 185, 200, 230, 240, 250, 

300, 350, 400, 500 and 750 mmfd @ $4.00 per "C" 
1000, 1250, 3000, 3800, 5600, 6000 mmfd 1W 54.80 

per "C" 
10,000 mmfd @ $5.00 per "C". Special Mica Kit 

100 @ $2.95 

NEW SILVER MICA CONDS. 
20, 25, 30, 50, 60, 100, 120, 140, 150, 180, 200, 250. 

300, 345, 400, 500, and 670 mmfd @ $8.0 per "C" 
900, 1000, 2000, and 2500 mmfd @ 59.00 per "C" 
10,000 nunfd @ $12.00 per "C". Special Mica Kit 

@ $5.95 
MOLDED PAPER CONDS. 

.004, .01, .03-600V @ $4.50 per "C" 

.01, .03, .05-400V @ $3.50 per "C" 

.01-1000V @ $11.00 per "C" 

CERAMICON CONDS. 
10, 56, 100, 500, 1000 and 5,000 mmfds @ $5.00 

par "C" 
COAX CONNECTORS 

83-1SP 5.28183-1J 5.64 
83-1SPN .28 83-1R .28 

TEST & POWER EQUIP. 
Freq. Meter Type TS-69/AP 

400-1000 megacycles ca. ity resonator. Brand 
new. Boxed. Price $25.00 

Freq. Meter Type BC -906 C 
150-225 megacycles. Brand new. Boxed. 
Price $11.95 
Dynamotor Power Unit Type CG -211078 
12 VDC at 27 amps. Complete with tubes. 
Brand new. Boxed. Price $14.95 

TYPE "J" POTS $.50 
SYMBOLS: LS -Locking Type Shaft 

S -Screwdriver, R -Round 
Ohms Shaft Ohms Shaft 

50 
200 
1000 
1000 

1/4 S 
1/8 LS 
1/8 LS 
1/4 8 

20.000 
20.00 
25,00 
25,00 

1/8 1$ 
1 1/4 P. 
3/8 R 
1/8 LS 

0 1/8 S 
25002 1/2 R 50,00 1 5/16 R 
2000 1/8 LS 50,00 1/8 S 

3Ó0Ó 
1/8 R 50,000 1/4 8 

1/8 LS 
5000 1/8 S 10Ó.00 1/8 IS 
5000 1/8 LS 100,00 1.0 R 
10,000 1/4 S 10,00 1/8 S 
10,000 3/8 R 150,00 2 1/8 R 
10,000 1/8 LS 200,00 9(16 R 
10,000 5/16 250,00 1/8 S 
15,000 
15,000 

1/8 S 
1 1/8 R 1 M.eg 

000 (2 1/8Terms) 1/8 S 

20,00 3/8 8 1 Meg 1/8 LB 

TYPE "JJ" $1.00 
2000 1/4 It 100.000 1/2 R 
1K -SK 3/8 R 10K -50K 1/2 R (10K 

2 Terms) 

POTENTIOMETERS 
Ohmage Shaft Price 

Wire Wound 5,00 1/2 S 5,14 
Wire Wound 10,000 1/2 S .14 
Wire Wound 10,000 1/4 R .14 
Carbon 500 1.0 R .14 
Carbon 10,000 3.0 R .12 
Carbon 25,00 1/4 S .12 
Carbon 50,00 1/8 S .12 
Carbon 50,00 1/4 S .12 
Carbon 50,000 1/2 R .12 
Carbon 200,00 1/4 R .12 
Carbon 1 Meg. 1/2 S .19 
Special Pot. Kit IO @ $1.0 

25 WATT RHEOSTATS 
Ohmage Shaft Price Ohmage Shaft Price 
Dual 1.3 1/8 5.9$ 225 1/8 L9 .65 
15 1/2 R .4$ 250 1/2 with knob 
20 
25 1/2 R .45 300 

59 
1/2 with knob 

50 S .45 59 
Dual 50 1/2 .98 500 4 .55 
75 45 8 1/8 S .55 
100 1/2 .55 1500 1/2 S .65 
125 2 S .55 3/8 
175 1/2 with knobs' 25500 

5000 
.65 

1 1/4 .65 
225 1/4 S .09 580 1/8 8 .65 

Price F.O.B., 25% with order. Balance C.O.D. Minimum orda, $2.00. 
PRICES SUBJECT TO CHANGE WITHOUT NOTICE. 

MONMOUTH RADIO LABORATORIES 
BOX 159 OAKHURST, N. J. 
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GENERATOR: 
Output #1-115 v. a -c., 10.4 a. 90% P.F. 1200 watt, 
single phase, 800 cy. @ 2400 RPM. 
Output #2-28.5 v. d -c., 60 a. 
Size: 6%" dia. 13W' O.A. length incl. W' dia. aplined 
shaft 2" long. Flange mounting. Wt. 42 lbs. Rotation 
counter clockwise viewed from drive end. Generators are 
self excited. Brand new in original boxes. Mfd. by 
Bendix. Special Price $27.50 ea. 2 for $50.00. 
RECTIFIERS 
Copper Sulphide, F.W.B., 3.5 v. a -e in. 1.8 v. d -o @ 1 

amp out. (Fine for 1.5 v. d -e filaments). New, boxed. 
$.60 each, 10 for $5.00, 100 for $40.00. 

TUBES: 
Discount 20% on 

orders over $50.00 

1B22 $4.25 715B 6.50 
1N21 .40 719A 9.50 
2262 37.50 721A 2.75 
3822 2.50 722A 7.50 
250TL 19.50 724B 2.50 
316A .35 725A. 8.50 
388A 2.75 730A 10.50 
700A 9.75 846 47.50 
701A 3.50 872A 1.75 
702A 2.75 C5B 7.75 
703A 2.75 CEA 8.25 
704A 1.00 C6J 4.75 
707A 12.50 FG81A 3.73 
707B 7.00 WE - 
708A 2.75 203A 8.75 
713A .75 VT98 
714AY 3.75 (Br.) 12.50 
715A 7.50 
SPECIAL: Rectigon, West- 
inghouse Battery Charger 
Tube, 8 amp. 85 v., Cat. 
#289414/JAN4B28. New, 
orig. box. $1.50 each, 4 for 
$5.00. 
Immersion heater, Westing- 
house, low surface, 3 heat, 
oil type, 115 v. 200, 400, 
and 800 watt. 1'4' male 
pipe connection with calrod 
elements projecting 9". List 
$17.20. Our price $6.50 
each, 2 for $10.00. 

' low prices 
values 

_ equipment 
components 

Note: All merchandise not 
designated as new is 
guaranteed to be in ex- 
cellent to new condition. 

1527 E..7th St,' 
Los Angeles 21, Calif. 

STR0B0MECA: Visual Tachometer. 
Mfd, by Boulin Instrument Co. 
Speed range 500 to 32,000 RPM. New 
plush lined case with 4 discs and 
instructions. $17.50 ea. 
TRANSTAT, 115/220 v. 50/80 c., 
0-260 r. 2'¢ amp. coat. 5 amp. max. 
output. New. Original packing. 
List $43.00. $17.50 each, 2 for 
$30.00. 

NEW RA -38 RECTIFIERS 
115 v., 00 ay. 1 phase input, output 0-15,000 v. 
d -o @ 500 ma. Write for detailed Information. 

THERMOSTAT SWITCH: Air or immersion - 
has .4" pipe union connection with %" dia. 
thermal element projecting 6". Temperature 
adjustable from 250° to 450°F. Switch opens 
one circuit, closes other on temperature change 
Cap. 1250 watts, 10a, 125 v., 5 a. 250 v., 3 a. 
480 v., 2 a. 600 v. Mfd. by Persons Model 
502-2A. New original box. $1.95 ea.; 2 for 
$3.50. 

TEST LEAD CLIPS: Frankel alligator type 
with barb for checking through insulated wire. 
New. Pkg. of 20 $1.00; $4.50/C; $39.001M. 

Filament 
Transformer 
HIGH VOLTAGE FIL- 
AMENT TRANS- 
FORMERS: Amertran 
Type W.S. .050 KVA. 
50/80 c., 1 phase; 35 
KV test, 12 KV d -c 
operating; seo. 5 v c -t 
@ 10 amps. Has socket 
that takes 872A, 250T, 

371, 5563 etc., rectifiers. Net Wt. 16 
lbs. $12.50 each, 2 for $22.50, 4 for 
$40.00. 

MILLIONS OF 

=STÖRS SIES 
1/2-1-2 Watts 

FOR THOSE IMMEDIATE REQUIREMENTS 

LIFE ELECTRONIC SALES 
91 Gold St. Dl 9-4154 N. Y. 7, N. Y. 

LARGE QUANTITIES of 

RADIO TRANSMITTING TUBES 
TYPE PRICE PACKING 

807 $1.20 

805 $4.75 

813 $7.50 

1622 $1.35 

954 $0.10 

IN CARTONS 

IN BULK 

SUBSTANTIAL DISCOUNTS ON LARGE ORDERS 

All tubes are brand new standard brands. This offer subject to change without notice 
and prior sale: terms 25% depos;t with order, balance C.O.D. $25.00 dollars minimum 
order. 

Domestic Division -TUBE DEPARTMENT 

METROPOLITAN OVERSEAS SUPPLY CORPORATION 
1133 Broadway, New York 10, N. Y. Telephone: CHelsea 3-1105 

RADAR EQUIPMENT 

APS-3 3cm Search Radar 

APS-4 3cm Search Radar 

SCR -717B 10cm Search Radar 

SO -9 10cm Search Radar 

APR -4 Receivers & Tuning Units 
TS -12 Standing Wave Amplifier 
Test Equipment and Signal Gen- 

erators for 10 and 3cm 

Write for Catalogue 

LERU LABORATORIES, INC. 
360 Bleecker St., New York 14, N. Y. 

OREGON 5-3525 

Prompt ANSWERS 
to business problems 

M ISCELLANEOUS business problems 
are daily being solved quickly and 

easily by the use of the Searchlight 
(classified advertising) Section of this 
and other McGraw-Hill publications. 

When you want additional employees, 
want to buy or sell used or surplus new 

equipment, want additional products to 
manufacture, seek additional capital, or 
have other business wants - advertise 
them in the Searchlight Section for 
quick, profitable results 

American Machinist 
Aviation Week 
Business Week 
Bus Transportation 
Chemical Engineering 
Chemical Industries 
Coal Age 
Construction Methods 
Electrical Construction & 

Maintenance 
Electrical Merchandising 
Electrical World 
Electronics 
Eng. & Mining Journal 
E. & M. J. Markets 
Engineering News -Record 
Factory Mgt. & Maintenance 
Fleet Owner 
Food Industries 
Nucleonics 
Operating Engineer 
Power 
Product Engineering 
Textile World 
Welding Engineer 

Classified Advertising Division 

McGraw-Hill Publishing Co. 

330 W. 42nd St., New York City 18, N. Y. 
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SMALL PRECISION 

PRODUCT WANTED 

Mechanical, Electro- 

mechanical or Instrument 

Financially responsible manufacturer es- 

tablished seventy-one years desires new 

product requiring manufacture and as- 

sembly of small precision parts. Compen- 

sation by outright purchase, or royalty. 

All inquiries held in confidence. 

BO -7301, Electronics 
330 W. 42nd St., New York 18, N. Y. 

SMALL PRECISION PARTS 

MADE ON CONTRACT 

All types of small precision 
parts made to close "watch" 
tolerances by long - estab- 
lished manufacturer. 

CW-7338, Electronics 
330 W. 42nd St., New York 18, N. Y. 

ELEMENTS of SINGLE 

ORDER TODAY! and DUAL TRACK 
TAPE RECORDING and 

POSTPAID $ 
0O 1001 APPLICATIONS 

NO C.O.D.'s 447C.Sha.ree 
Authoritative, complete, discussion of history and 
progress of tape recording. 112 pages of facts, 
including circuit diagrams, 100 -odd illustrations, 
elementary and advanced theory and design. 

AMPLÌf1ER'ÇORP.,of AMERICA, 
398-1;Broadway; Now York 13, N. r: ,.. 

MOVE 
or start your factory at this ideal location. Low 
cost labor, taxes and utilities. Eight miles from 
New Orleans. River and railroad facilities. Will 
sell or lease 17,000 sq. foot new budding. 4 acres 
of land. 

Owner, J. WARREN MacCLATCHIE 
Route 1, Saugus, California 

BUSINESS OPPORTUNITY WANTED 
Progressive minded executive with ten years ex- 
perience in factory management and main.enanre 
wishes to purchase all or part interest in established 
electronic manufa' tur ng enterprise. west roast 
area. Active participation a necessary considera. 
lion. Reply in detail to 

80.7370. Electronics 
68 l'o<t Street. San Franri.co 4, Calif. 

FOR EVERY 

BUSINESS WANT 

"Think Searchlight First" 

ACORN 
AUDIO -MODULATION 
TRANSFORMER 

Single 6LC to 6L6 59/ channel mount ca. 

BIRCHER CLAMPS 
926 Al 926 C2 
926 A16 I 926 C3 
926 B2 926 CS 
926 115 926 C8 
926 B10 926 C 

18¢ ea. $15. per 100 

THORDARSON "CHT" FILAMENT 
TRANSFORMER NO. T -11F60 
Pri. 105.115v 50 to 60 cy. $ Sec. 6.3v c.t. @ 5 amps. v 
Cased. An Exceptional buy! 

LOW VOLTAGE TRANSFORMER 
Pri. 115v. 50 to 60 cy. 

Sec. 15v. 12 amps, 180 v.a. 
Open frame mounting. 
Tremendous value! 

FILTER CHOKES 

Channel Mount 
Ohms 

HY MA DC Each 
10 
10 

234 
8 

10 
8 

55 
75 

200 
235 
150 
150 
250 

350 5.69 
200 
60 
60 

130 
200 

95 

1.29 
1.39 
1.19 
1.39 
2.39 

Hermetically Sealed 
15 60 400 .69 
15 70 420 .79 

THORDARSON CASED 
FILAMENT 

TRANSFORMER 
Input 105-115-125e. 50 to 60 cy. 

Sec. 6.3e. @ 4.5 amps. 
6.3e. a 0.6 amps. 
6.3e. g 0.6 amps. 

1.91 

$3.95 

RHEOSTAT 
20 Maus. 3.1 - 3.1 amps. $1.95 
600 y. Ward -Leonard. 700W. 

Sound Powered Receiver 
and/or Transmitter 

Impedance 900 ohms. A pair 
con be used as either a receiver 
or transmitter for 2 -way com- 
munication. 

$9.95 per pair 

THORDARSON FILAMENT 
TRANSFORMER 

Pri. 110v. 50 to 60 cy. 32.5 v.a. 
Sec. 5v. 6.5 amps 35.5 k.v. insulation 
Open frame. 30 lbs. H-9" x W 73/4" 

x D7" 
Mounting centres 7" x 334' 

HEAVY DUTY POWER TRANSFORMER 

Pri. # 1 : 1 10/220 v. 60 cy. Sec. # I : 410-0.410 
400 mils. #2: 6.3 v. @ 3 amps. #3: 6.9 v. 
13.5 amps. -4: 5 v. @ 3 amps. #5: 2.5 v. 
1.7 amps. Dimensions: H -6i/º"- 

$7.49 W 61/4"-D 5y," Wt. 33 lbs. Made 
by G. E. for U. S. Navy. Excep- 
tional value! Open frame. 

3 for $21 

83-ISP 83-1SPN 83-1R 83-1AP 

"UHF" COAXIAL CONNECTORS 
83 -11i 
83-1R 
83-1AP 
83 -IT 
83-IJ 
83-22R 
83-22P 
83-18 P 
83-ISPN 
83-168 

Un-In6U 
60239 
IcI-359 
51-358 
PL -208 
l'G-10317 
110-1021.1 
PL -259 
PL -259A 
UG-17617 

Type 
Hood 
Reg. 
Ang Adap. 
Conn. 
Junction 
Rec. 
Plug 
Plug 
Plug 
Red. Adap. 

Each 

.35 

.35 
1.20 

.80 

.45 

.45 

.35 

.35 

.15 

U.G. TYPE CONNECTORS 
UG 10 "U- 
LM 11 U- 
l7n 12'U- 
Iln 13'U- UGI8LI- 
tin 19 U- 
(*n 21 '11- 
00 22 U- 
UG 23 U- 
UG 24%U- 

$1.56 
1.45 
1.14 
1.56 
1.25 
1.28 
.99 

1.08 
.99 

1.15 

VG 26'U- $1.25 
l'G 27-U- 1.75 
UG 27'AU- 2.25 
UG 29 "U- 1.22 
UG 30 U- 1.75 
CJC 31/U- 34.00 
UG 54 U- .63 
l'G 85 U- 1.65 
(TO 86 U- 1.69 
UG 87/U- 1.40 

Per 100 

110 .28 
r.2ß 
1.12 

.700 

.40 

.28 

.28 

.12 

UG 88'U- $1.17 
UG 89 U- .95 
UG 90'U- 1.05 
00 115'U- 1.35 
UG 171/U- .90 
UG 175'U- .15 
UG 176 U- .15 
UG 206'U- 1.02 
110 215 U- 1.25 
UG 255 U- 1.85 
UG 273/U- 1.50 

PHONE WORTH 4-3270 

ACORN ELECTRONICS CORP 

$7.95 

APC 
AIR 

TRIMMERS 

Each 
15 MMFD. screwdriver .20 
25 MMFD. with shafts .30 
25 MMFD. screwdriver .25 
50 MMFD. with shafts .45 
50 MMFD. screwdriver .25 
60 MMFD. with shafts .50 
60 MMFD. screwdriver .30 
75 MMFD. with shafts .50 
75 MMFD. screwdriver .40 

100 MMFD, aith shafts .60 
100 MMFD. screwdriver .40 
140 MMFD. with shafts .75 
140 MMFD. screwdriver .50 

Per 
100 

$15.00 
25.00 
15.00 
35.00 
20.00 
45.00 
35.00 
40.00 
30.00 
45.00 
30.00 
60.00 
45.00 

OIL CONDENSERS 
Standard Brands 

MFD Volts D. C. Prices Ea. 
16 400 
4 60 
5 600 
6 6011 
7 600 
8 600 
1'0 608(Oi0 

330 AC/ 
111011v DC 
330 AC! 
1000v DC 

8 t 1 1000 1.49 
.5 2000 1.29 
1 2000 1.44 
.25 3000 1.89 
.5 3000 2.29 
1 3000 2.89 
1.5 4000 1.95 
.25 40011 2.39 
.5 5(100 3.39 
.25 6000 3.49 
.1 7500 3.95 
.03 10,00n 6.95 

10 
10 
12 

41.49 

.79 
.84 
.89 

1.39 
.99 
.79 

1.49 
1.79 
1.69 

TERMS: 20% cash with order. Bal- 
ance C.O.D. All prices F.O.B. our 
warehouse in New York City. No or - 

76 Vescy St., Dept. E-9, New York 7, N. Y. sers under 52.50. 

ELECTRONIC TUBE -MAKING 
MACHINERY 

For manufacturing radio tubes, electronic 
tubes, cathode-ray tubes, lamps. New and 
used. Reasonably priced, satisfaction 
guaranteed. 

AMERICAN ELECTRICAL SALES CO. 
67 E. 8th St. New York, N. Y. 

SHEET METAL MACHINERY 
NEW and Used -Brakes -Shears 

Forming Rolls - Folders - Punches - 
Di -Acro, Pexto, Niagara & Whitney Equip- 
ment. 

B. D. BROOKS CO., INC. 
HAncock 6-5200 

361 Atlantic Ave.. Boston 10, Mass. 
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TUBES 
0A2 1.55 2A7 .75 5W4. - ... 
0A3/VR75 1.05 2B4 .98 5X4G... 
OA4G. . . .94 2B7 .97 5Y3GT . 

0B2. . . . . 1.54 21322 GL559 .73 5Y4. 
0B3/VR90 .95 2C21 1642 .81 5Z3.... . . 

0C3/VR105 .75 2C22'7193 .15 5Z4 
OD3/ V R150 .47 2C26. . . . . .15 C6A 
OZ4 .59 2C34/RK34 .21 6A3 
CIA 4.80 2C39..... 25.98 6A4 
OlA .45 2C40..... 4.90 6A6 
lA3 .42 2C43 . . . . 16.98 6A7. 
lA4 1.28 2C43/464A 7.93 6A8GT.. .72 6f.6GA... lASGT .64 2C44..... .98 6A64.... .79 61.7 
1A6 .78 2C50. . .. 3.69 6AB5/6N5 .98 618z4 1A7GT. . .68 2C51 . . .. 5.90 6AB7/1853 1.20 6"6('.. 163/8016 .98 2C52.... 3.06 6AC5.... .89 68).7,1T.:. 

. 

1B4..... 1.10 2D21.... 1.10 6AC7..., .98 6p5G 165/25S. .84 2E5 .89 6AC7W.. 1.30 607 
.,. 

IB7GT . . 1.20 2E22 5.50 6AD5. . . . .98 6R 7 
1B21/471A 2.85 2E24.... 4.50 6AD6G.. .81 6RR 1622... .. 4.50 2E25/HY6S 4.20 6A07.... 1.20 684 11323.... 8.25 2E26..... 3.38 6AE5 .... .89 697 1B24.... 4.32 2E30..... 2.35 6AF5 .... .89 69R0T.. 1626. . .. 2.69 2G5 .98 6AF6G... .98 fig A7(:T.. 1627.. ... 7.83 2321 10.75 6AG5.... .6968n7y,. 
1B29.. ... .84 2J21A. . 10.75 6AG7-... 1.20 687 . 1B32/532A 1.71 2J22 9.75 6AH6.... 1.43 68n7GT 
11137 45.00 2J26 8.39 6AJ5.... 2.25 69p5 

. 1638. . .. 34.00 2327 12.69'6AK5.. .. 1.05 681,7; : 

. 

1640 . . . . 4.95 2331 12.75 6AK6. . . . .88 ,.6907. . . . IB41..... 49.95 2332 12.80 6AL5.... -- 1B42..,. 7.50 2333 18.45.6ALSW.. 1646.,.. 3.69 2334 17.19 6AL7.... 1653.... 49.95 2337 12.80 6AN5.... iB54..... 49.95 2338 6.75 6A05.... 1656.... 49.95 2239 19.63 6A06.. 
11159.... 12.95 2.348 12.70 6A07GT, 1660.... 4.95 2349 38.70,6AR5..,. 105...... .73 2350 29.50 6AR6.. .. 
IC6 .87 2355 92.50 6A85.... 
1C7G.... .87 2J56 81.00 6AS6.,., 
ID5GP. . .95 2161 24.45 6AS7G., 
1D7G.... .84 2J62 45.00 6AT6.... 
1D8GT . . .94 2K25 24.95 6AU5GT. 
1E5 1.47 2K28.-.. 24.95 6AU6.... 
IE7G 1.47 2K29..,- 29.95 6AV5GT. 
IF4G .74 2V3G.... .49 6AV6.... 
1F7GT 1.55 2W3GT.. .98 6AX5GT. 
1G4GT. .89 2X2 .36 6AW6.... 
1G5G... . .98 2X2A. . . .89 6B4G. . . . 1G6GT.. .69 3A4 .32 6B5 
11I4G... . .65 3A5 .75 6B6 
1115G.... .55 3A8GT. , 1.89 6B7 
1H6G.... .86 364 3.49 6B8G.... 1J5G.... .98 3135 .98 6BA4.... 
1J6 .73 3B7/1291 .29 6BA6.... 
IL4 .72 3B22.... 2.45 6BA7.... 
1LA4GT, .75 31324. . , . 1.75 66C5... . 
ILA6. . . . .88 3B25.... 4.75 ¡6BD6.. . . I1.64..., .88 31328.... 7.85.6BE6.... 
jLC6.... .75 3C31/ClB 3.45 
1LD5 . . . . .78 3C45 12. 85 
ILE3GT. .68 3D6 /1299 .29 
1 LH4 .. . . .78 3D21 A . . . .95 1LN5.... .62 3E29 10.98 
1N5GT. . .68 31.F4. . . .76 1N6G.... .98 3Q4. .73 
1P5GT.. . .97 305GT . . .77 
1P24..... .84 3S4 .70 
IQ SGT.. .97 3V4 .71 
026.. . . . 69.00 4C33 81.00 

1R4/1294 .57 4C35..., 23.90 
1R5 .70'4E27/257 12.39 
1S4 .88 4331 95.00 
ISS .55 4342/700. 29.85 
1T4 .68 4347 260.00 ITSGT. . .99 4T4'2. . 9.95 
1U4/5910 .70 5C22 44.75 
lUS .69 5C30/C5B 8.49 
IV .49 SD21.... 24.30 
1V2 .97 5323 13.45 
1X2 .97 5329 12.40 
1Z2 3.98 5332 99.00 
lA3 1.20 5R4GY.. 1.08 
2A4G. . . 1.37 5T4. . . .. . 1.47 
2A5 .80 5U4G,,.. .59 

22A6 
.78 SV4G.... 9 .88 

6BG6G 
6BH6 6ßJ6..., 
6B06GT 
6C5 
6C6 .55 7A8 

6C8G.. . . 1.20 7A07.. . .69 6C21.... 19.62 7A1-17 .95 6CB6.... .79 7144 .64 6CD6G,. 3.49 7145 .65 6D4 2.75 786 .64 6D6 .59 787 .69 6D8 .75 7138..... .70 6E5 .80 7C4/1203A .33 6E6 1.90 7C5...... .64 6E7 1.20 7C6 .69 
6F5 .49 7C7 .65 6F6 .5517C23.... 69.00 6F6GT .5217F.5/1201. .65 6F7 1.20 7E6 .65 6F8 1.20 7E7 .59 6G6 .98 7F7 .58 
6146 .58 7F8...... 1.03 C6J 4.98 7G7/1232 .98 634 4.41 7117 .71 

RK?OA... 6.98 84 '6Z4... .64 723A..... 6.9515656 18.90 P321.... 4.98 RS .80 723A/ß.. 11.98 5686 4.23 REL21... 4.85 89 .32 724A/B.. 2.89 5517/ RX21.... 2.35IVR92 .25 725A.... 6.39 CK1013 1.89 PJ22/CEIC 1.49 F0104 14.98 726A.... 5.98 CK5697.. 1.89 HY24.... 1.39 FG105 8.89 726C.... 29.98 5,59 CK5702.. 

L62Á.... .49 
K30121ß.A .. . 36 
WL . 2..61 
C376.... 2.98 
Z6583... 3.98 

Mazda Pilots Tested -Guaranteed 24A .65 
.69 H1Ì46. 1.25 801A.... 

9 730A.... 
9.29 

CK5744..584, 4.98 
S.go 44, Boz10 .50 

25A6 1.04 HY115/145 .57 802 4.6915812..... 2.99 49 Boz10. .60 
.66!6,I'SGT.. .371737 .98 Z5Á7.... 2.98 117L7.... 1.17 803 2.89UX6653.. .69 53 BoxiO. .50 
.66 636 ,75 7K7 .85 25AC5GT 1.08 117N7GT 1.17 804 6.901ß012A ... 1.25 64, Each. .07 
.49 6.87 ,72 7L7 .67 25135.... 1.39 117P7GT 1.18 805 3.59 ß013A... 7.95 S6/T4/3W .18 
.53 6.1701... .59 7N7 .79 25136.... 2.49 1177.3.... .49 807 1.89 8020 ,87 100W/20V .25 
.56 6T8CT., . 1.20 707 .57 25RQ6GT .89 117Z4GT 1.15 808 .959001 ,4g 291, Box 10 .36 
.98 6x501.. .79 7R7 .ß9 2586.... 1.18 1177.6GT .88 809 .4519002 .39 311/2ßV.. .15 

7.40 6K6GT.. .46 7S7 .83 2SL6GT.. .55 1177,701 1.49 810 11,96 9003 ,49 313/28V.. .15 
1.20 .6x7 .Sg 7T7 1.03 25N6. ... 1.69 F127A... 15.89 811 2.299004..... .24 3'3/3V... .10 
1.08 6Kß .78 7V7 .85 25W4GT. .70 CV348... 4.98..812 2.5019005/RC4B 1.95 Sylvania S6/ 
.98 61.5 ,713 7W7 - .97 25Y5.... 1.08 185 .98 813 11.75 9006..... .IS 6W /1rOV .15 
.72 61.6 1.34 7X7/XXFM .77 257,5..... .49 FG166... 49.00 814 2,391 Wstghs C7/ 

,94 7Y4 .44 25Z6GT.. .43 FG172... 29.50 1.371C 'RAY 1.37 RAY TUBES 7W/120V .09 
.813 774 .64 26 .60 FG190... 12.80816 1.182ÁP1.... 3.55 

1,08 10Y .29 27....... .53 20513 /VT2 1.69 826 ,3912AP5.. , , 7.98 Sled. Scr. Base 
1,49 12A6 .98 FG27A.., 6.89 CE206... 3.15',SD828 1.98 3AP1.... 4,69 15W/125V .98 

.RR l2Á7.... 1.20 3ßD7.... .28 211 /VT4C .37 829 6.48 36P1.... 2.39 25W/125V .08 
-81 12A8GT . .51 30....... .42 RX215... 9.95 829B 14.98 3BPIA... 7.98 NEON BULBS .72 12AH7GT. .80 HY31Z.. 4.89 WE215A. .25 832 7.98 3CP1-S1. 2.49 NE16,90. .3L ,O8 12ÁL5... .72. 31. .57 227A.... 2.65 832A 10.64 3DP1... , 3.75 NE32 .79 
.79 

.86 

.01 f 12AV7... 1,89 
72 I2AW6... .91 

,70 12AX7. . , .98 
,5/ 12BÁ6... .56 
92 12BA7.., .75 
.72 12BD6 , . . .72 

1.75 4ß17(_T .57 1.00 6cU7e-T, ,53 2.69 6c, 7CT, .73 .54 69nr7CT. .79 .76I69x7W(T .89 .88 69(17GT. .44 .58 f. R7 
4.58 6cs7: .69 

2.89 Fei 7GTY 3.37 
4.29 69V7... ,79 
.44 6T70. . .. .84 1.19 6T% .95 .79 6TT4GT 1.35 1.49 65T5 '605. .72 

68160T .60 
6117(7.., ,64 
6VCCT .54 
6V6GTY .90 
6V6M .98 

.75 (,V70 1.18 
1.20 6WVV40T ,59 
.69 6W50T .7% 1.08 6W7G. .75 
.52 61r4 .52 

1.719N- 6v565GT 
.47 

1.85 
.71 4V40.. , . .88 

.52 667.54 9 Ì3T5 1.18 1.73 6770 1.08 

.68 67.Yß0 .67 
1.57 

7A4/XXL .54 
7A% .65 

.45 786 .5% 

.49 7,4,7 .79 

.53 

.69 

.89 
1.20 
1.49 

12AT7,., .87 
12AU6... .57 
12AÚ7... .98 

.3ç 32. ,85 231 1.20 836...... 1.25,3EPI .... 2.45 NE48 y W .27 FG32.... 4,89 250TH. , 19.25 837 1.29 3FP7, ... 1.69 NE51/NE20 .06 32L7GT., 1.06 250TL... 17.95 838 2.21 3GP1.... 4,89 
33 .70 2ß2B .... 8.49 842 2.75 3HP7.. , . 4,80 Bull's Eyyelite. FG33.... 7.89 304TH. . . 3.45 843 .39 3HP14... 9.98 Dlalco T pe 
34 .72 304TL.. , 3.98 845 3.95 4ÁP10.. - 4,70 Chromed, Less 35/51..... .55 307A/RK75 6.45 851 19.98 SAPI.... 3.75 Bulb 591: 
35A5 .... .61 310A..... 6.98 860 5.70 5ßP1..... 2.25 2 tor... .98 35135.... .SS 3l6Á.... .29 ß6l 9.89 5ßP4.... 4.50 
3505. , .. .55 323A . . .. 8.98 864 .29 SCP1.... 1,75 TEL. SLIDE 
351.601., .55 327A .... 2.501.49 865866A 

.98 SFP7.... 1.26 6/12/24/48/ 
1.39 SCP7, ... 3.70 LAMPS 

35W4.... .38 350 .... 126F6... .54 35Y4.... .48 3506..... 1.65 8663r.... 1.04 5FPI4... 18.98 55V ea. .18 

12E5 11 3573, 
.. .55 355A .... 14.15 868/P323 1.90 5GP1.. 6.95 

12F5 .64 

3574GT., ,53 368AS ... 3.75 869 25.98 SHPT.... 4.95 XTAL DIODES 
7... 1.11 

12813.... 32 
3575GT.. .45 3716 .... .491872A 1.29 5í-1P4..... 6.75 1N21 .... .49 
REL36/6J4 .54 380A .... .79 GE872A 2.98 5JP2.. , . 11.75 IN21A... 1.00 12146.... .27,36 .39 3R8Á..... .79 874 .35 5LP1..... 11.89 IN21B... 2.50 12J5GT.. .33 37 .34 393A .... 3.45 876 .29I5MP1.... 4.75 1N22.... 1.39 123701.. .57 3% .58 394A .... 3.65 878 1.95 7BP7.... 4.65 IN23.... 1.39 I2K7GT. .50,39/44,... .25 FP400... 7.98 884/6Q5G 1.45 7CP1.... 12.95 1N23A... 1.75 12x8 .... .66 813840... .54 395A .... 4.95 885 .96 7JP4..... 16.49 1N236 ... 3.75 12LSGT.. 1.59 41 .49 WL414... 63,95 920 2.70 9GP7.... 8.89 1N25.... 2.69 12Q7GT. .48 42 ,g3 4l7Á.... 9.49 922 1.19 9LP7.... 10.98 IN26.... 2.98 12 BGT.. .79 q3. .54 GL434... 2.69 923 .77 10ßP4... 19.49 1N27.... 1.75 12SA7GT .55 45S/VT52 ,18 446A/2C40 1.19 927/CE25 1.20 IOFP4... 24.50 1N29.... 1.75 12887 ... .80 457,3..... .54 4466.... 1.75 929 1.33 12DP7... 12.45 1N32 .... 18.00 12SFSGT .54 4525..... .53 450TH... 19.75 930 .90 12GPI... 49.98 IN34.... .67 12SF7GT .63 46 .98 450TL... 44.25 93lÁ .... 2.59 12GP7... 12.70 1N35.... 1.95 12807... .72 47 .68 GL451... 1.90 954 .39 2J 4... 27.00 1N48.... .70 128147... .34 49 75 460/ 955 .39 120(P4... 34.00 1N51 .... .70 1253701 .53 50 1.47 HF200. 13.95 956. .39 12LP4... 24.35 1N52.... .95 12SK7GT .53 EF50 .37 WL468.., 5.89 857 .39 120P4... 32.00'IN63.... .98 125K7M. .59 50Ág.... .79 CKSOIAX 1.26 958 .39 12RP4... 36.0017r' 

12SL7GT .73 5085..... .55 CK501X. 1.26 SD968 1.98 1SDP4... 56.00 Fhermiatora 
12SN7GT .79 5005.. , .. .59 CK503X. 1.26 991. , .36 16AP4... 49.00 D167019 Vol''- 12SQ7GT .59 5006.... 1.18 CK505AX 1.29 FM1000 1.20 16DP4... 49.98 Limiter 2.95 128137... .80 SOL6GT.. .55 CK506AX 1.79 CK1005 .09 16FP4... 57.50 D168391 12X3.... .90 50X6, ... .98 RH507... 9.98 CK1006 .64 16RP4... 49.981 Thermal 12Z3..... .68 51y6.. , . .55 CK509AX 1.26 CK1007., -89 I6TP4... 49.98 Comp. .90 
14A4 .... .99 50Y7GT- 1.08 527 8.98 8111089.. 3.98 19ÁP4... 96.00 D168792 14A7/12ß7 .51 53 .84 530. 12.69 CK1090.. 2.69 19CP4... 85.00 Thermal 
14ÁF7... .86156 ,64 WL531.., 3.75 R1100... 5.00 902 3.181 Comp. 2.00 1466..... .6S 57 .48 8K533Á% 1.49 R1130ß., 12.00 908 2.45 D170396 11F 9 14ßS..... .77 ,513 48 CL534/ HY1231Z 5.39 910/3AP1 4.63 Pwr Meas .90 1488.... .87 59. 1.34 Iß21... 3.89 HY1269.. 5.39 912 89.98 IC Bulb Time 
1487.... .86 RK61.... 1.98 544 4.98 1273 1,15 914 45,00 Delay 90 14E6..... .71 RK65.... 24.95 GL546... 1.69 1280 1.15 VARISTORS 
14E7 .87 HY69.... 4,95 550P1.... 19.95 1609 5,98 Tungar Bulbs CW20259/ 14F?. 14F8.... .98 70L7GT.. 1.08 575A/975 12.65 1614 1.35 1890480E 3.49 WEco 41A 1.50 
14147.... .57 71 .65 6016.... .19 1616 78 859483... 3.98 
14J7 .80 72 .95'HY615... .18 1619..... .16 BALLAST XTAL FREQ 14N7.... .83 CRP72., 1.37 WL619. 18.90 1620..... 4.95 IPI .49 Standards ... .51 73 1.67. KÚ627... 6.85 1622 1.75 PM3..... .98 100Kc... 7.98 1144177....... 

.65 NR74.... .29 631P1/SN4 4.65 1624 1.05 PM4..... .98 200Kc... 3.98 
1.05 75. , .52, WL632A. 8.98 1625 .19 4A1 1.29 I000Kc-. 2.95 14W7..., 1.0514Y75Á.. 4.59 70fÁ.... 2.90 1626 .25 PM15..... .98 4700Kc.. .98 14X7.... .98 76 .59 702/7026 2.65 1629..... .19 6-11 .49 5000Kc.. 3.98 14y4.... 1.05 77 .5y1703Á..... 2.29 1632 .77 PM6..... .98 HtrOvenXtals 

15E 1.17 78. 591704A.... 1.48 1633..... .75 PM7..... 98 5010/5025/5055 
1511 .49,79 .84 705A/8021 .65 1634..... .77 PMS...., .9811(c, Ea... 14.98 
FOI?.... 2.98 RO .45 707...... 9.96 1635..... 1.49 9-3 .491 RKlß.... .98 81 1.49 7l0Á/8011 ,69 1641/RK60 .48 10-4B.... .49 Tubes Gtd Exc 
19 .89 FG8IA.., 4.45 713A. 1.00 2050 1.25 13-4 .49 Open Fil 

8' 19ß06G. 1.98 82 .98 71gß..... 6.98 2051 .49 20-4 .49 B'kege VIº 
1936 1.89 ß2V .95 717A..... .61 R4340... 36.00 K49A.... .36 R'Ezp Only 19T8.... .96,83 .98 721A..... 2.19 5514 4.85 K55B.... .36 Min Tube 
20 1.17 83V ,871722A/287A 9.95 5516 5.851M556... .36 Order $5 

UHF ANTENNA 12"/30Cm AT5/ 
ARR1 Usable Citzn&HamBand 
Ins CoaxTerm SilvPlCont Wpr 
Gask&H'ware. New 390; 4/$1 
PL259 for Above 356 
MICROWAVE ANT AS125/APR, 
1000to3100Mc w/UG58U Term & 
InBilt HI-Pass Fltr FlangeMtg 
Inc1H'ware, SPECIAL $3.98 
TV CONICAL (DM -X) Sturdy 
Prefab Const Versatile 72. 150or 
300ohmMatch, Incl Selements, 
CrossBar&Hd'ware. New .$3.98 0 ANT AN130B, 33" Whip .. .98 

ANT AN13IA, lift. 8aect $2.89 
51849-52, 12$5ft. Whip $1.69 
MS49-53, 16ft. Whip $2.49 
MS49-53 & extra 53, 19 ft. Whip. . . 3.69 
IIS49-56 (2-53's), 26'4 ft. Whip 5.98 
BASES: MP22, ....53.95: MP -18 $3.981/30 

HP Motor, 117/234V, 47/G3cyc, 5/ 
.35 Amps, 2600-3100 RPM, 1 ph. % dia. 
x 1" Lg Shaft 3 lbs. NEW $5.98 
1/100 HP Motor, 27.5VDC, 7000 RPM 
Cont. OSTER, New $2.49 
24VDC Motor, 1 %"dia.x2t/"Ig Shft $1.95 
Motor&Switch Assy, 2SVDC/.6A/2000 
RPM root, 6',4x2%x4" overall, Cams drive 
14 Sill, Pl Switches, NEW $6.98 
PRECISION RESISTORS. Aery to 1%. 
Up to 950,000 Ohms. Ea. 350; 10 for $2.98 
1 Megohm & Up, Ea ..... 75e: 10 for $5.98 
RADIOACTIVE Markers, 1W'OD.24/$1.79 
CIRCULAR SLIDE RULE, 2 'A" Rad. 

980: 6/$5.00 

i 

"TAB" - Specialists in Industrial Electronic 
Equipment. Tell Us Your 
Needs. Write for Your 
Free "TABOGRAM" 

1N34 CRYSTAL DIODE. 67¢ 
10 for $6.50 100 for $63. 

35 MM FILM 36 Exp Cartridges - 
Guaranteed Gov't Surplus 
PLUS -X - 5 Cartridges for SI. 
MICROFILE - 5 Cartridges for SI. 
TECHNICOLOR - 3 Cartridges for Si. 
16 MM PAN FILM - from ()SAP Camera, 
54 rolls (1320 ft) $4.98 

Snooperscope Infrared Hi - 
Sensitivity Image Converter 
Tube. 2" dia. Complete Data 
& Tube ..$4.95; Two for $9.49 

MICRO & TOGGLE SWITCH 
SPECIALS! 

SPNC/10A/WZ-RQ11, Plunger 690 
SPNO/10A/YZ-7RTC, PinPlunger 540 
SPNO/IOA/G-7RST1, Plunger 59e 
SP NC/30A/B-1 HI-ALT, Cased $1.25 
AH&H Toggle 6 Amp/125V-UL Appvd 
Hi -Nickel Finish. Remvd from Equip. 
BkiteCsd. CLEAN. A real buy. 
SPDT 5/81; DPDT 4/$1. 
115 Volt 60 Cycle Xformers 
15000V'DbIr0r7500V/35ma $18.95 
3400VCT/IA/17Kv/104-126Vin $59.50 
6800VCT/IA/17Kv/208-251Vin $59.50 
I000vct/45 M a. 7 95vct/80Ma&360vct/55Ma, 
3x5V/3A. 6.3v/lA, 8.3vct/.3ACsd. ,.$3.98 
3000v/106 a. . 54.50; 2x330vct/IO Ma 98/ 
5v/60Amps ...57.95; 5v/115Amps.,.$12.95 
7.5V/12A $4.98: 24V/6A $3.89 

Microwave Lighth's Assy 
240010270051c $29.95 
3CM X -Band Wavemeter 
$16.95. Microwave Free 
Mtr TS69/AP Tunes 341 

to 1000Mo on FUNDAMENTALS. Calif, 
to 1 Mc. Brand New $59.95 
Heineman Mann Ckt Bkrs for AC/DC Oper 
Amps: 22, .5, 2. 3, 5, 7, 8, 9, 10, 15, 20, 
30, 35, 40, 80. 180 Amps. 

Ea. $1.49; 10/512.98; 100/5120. 
Klixon Thermal Push Button C'Bkrs 
Amps: 5, 10, 15, 30, 35 Amps. 

Ea. 790: 10/$5.98; 100/545. 
Square -D ToggleSw ANtype C'Bkrs Amps: 
5, 10, 20, 25 Amps Ea. 890 
10 for $7.98; 100 for $69. 

CONSTANT VOLTAGE REGULATORS 
60 Watts RAYTHEON Inpt 95-130V/60 
eye; Outpt 115V/.58A/34%Iteg $14.95 
380 Watts GEN ELEC Inpt 115-220V/ 60 
eye: Outpt 115V/380 Watts $39.95 
500 Watts RAYTHEON Inpt 198-248V/50- 
60 rye:Outpt115V/2Kw/17.4A/1% LN $130 
NEW USN cost $389. Special $162 
I15V/60cyc RELAYS -Famous Mfrs 
CLARE A12280 3SPDT&38PNC $2.98 
CLARE OctalBase DPNC&SPNO 53.98 
S'DUNN 17AXX109 SPNO/8to30Acts $1.98 
WECO 263A Telephone 275ohmDualCeil 
2sect Ea. 25pole DPNO PalladiumCta 10.95 
CLARE STEPPING Sim SD -11, l2vdc, 3 
Levels/20 Steps Each $15.98 

ii11.11 - 

SIX CHURCH ST. NEW YORK 6, N.Y., U.S.A. -CORNER CHURCH 
200BERTY 

METER SPECIALS 
Best Buy! 5 Ma. DC Tuning Meter G -E. 
2%"' dia. Bklt Cad SPECIAL 980 
0-1 Amp DC, 334" Wstghs $3.69 
0-15 Amp DC, 235' Hoyt $2.95 
0-30 Amp DC, 2iß" Shunt WE/Wstghs 

$2.98 
0-240 Amp DC, 234" Less Shunt $2.49 
0-240 Amp DC, 21ís" w/Shunt Wstghs $3.98 
0-500 Volt DC, 1000 ohma/V WEco 84.95 
0-7.5 Volts AC, 3%" Wstghs B'Cad 53.98 
0-15 Volts AC, 2 1/16' Rd, 800 eye GE 

$1.98 
0-150 Volts AC. 2%' Wstghs/GE/Simpaen 

25 to 125 eye. $3.49 
"WILLIAMSON" IOW 
HI -Fi Basic HiFI Ampli - 

9 -r fier Kit. Write for Details 
$19.95 

Same, With Pre -Am Kit 
$29.95 

32 page Illustrated "Wil- 
liamson" Hi -Ft booklet 980 
HI -F1 10" Duplex Speaker. 20 to 16000 eye 
Usable Range. With Unique IntegralCon- 
centric Driven Tweeter. 8 Watts. .. .514.95 

Basic Photoflash Klt Complete 
w/Lamp&Data 115 vat..529.95 
Studio Kit US 1169 set 115vac 
or Batt, 2 Lamps $53.95 

1169 AirC Flash Pwr Pack 24.95 ) Photoflash Condensers 
15mfd/330vac/1800vdc Int.$3.49 

25mfd/330vac/1800vdc Int 6.49 
18mfd/600vac/2800vdc Int 5.98 

"TAB" Money Back 
Guarantee 

(Cost of Mdse Only) 
$3 Min. Order FOB NYC. add 
Shpg Charges & 25% Deposit 

Phone: WOrth 2-7230 
Prices Subject to Change 
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INDEX TO ADVERTISERS 
Accurate Paper Tube Co 261 Electro Products Laboratories, Inc 239 
Accurate Spring Mfg. Co 154 Electro -Tee Corp. 259 
Ace Engineering & Machine Co., Inc... 235 Electro -Voice, Inc. 210 
Aeronautical Communications Electronic Instrument Co., Inc 227 

Equipment, Inc. 138 Electronic Measurements Co 233 
Airborne Instruments, Inc 245 Electronic Tube Corp 236 
Alden Products Co 172 El-Tronics, Inc. 263 
Aifax Paper & Engineering Co 249 Enthoven & Sons, Ltd., H. J 146 
Allen-Bradley Co. 27 Erie Resistor Corp 47 
Allen Co., Inc., L. B 263 
Allied Control Company, Inc 50 
Allied Radio Corporation 
Altec Lansing Corporation 
American Brass Co., Waterbury Brass 

Goods Branch 
American Lava Corp. 
American Phenolic Corporation 
American Screw Company 
American Television & Radio Co 
American Time Products, Ine 
Ampex Electric Corp 

162 
245 

200 
55 

136 
30 

243 
54 

156 

Fairchild Camera & Instrument Corp.... 
Fairchild Recording Equipment Corp.... 
Falstrom Company 
Federal Telephone & Radio Corp 
Fidelity Chemical Products Corp 
Filtron Company, Inc 
Fisher -Pierce Co., Inc 
Fisher Radio Corp 
Furst Electronics 

194 
150 
231 

15 
235 

7 
156 
241 
229 

Amplifier Corp. of America 257 
Andrew Corporation 164 
Arma Corporation 205 G M Laboratories, Inc 253 
Arnold Engineering Company 189 Gamewell Company 249 
Art -Lloyd Metal Products Corp 174 General Ceramics & Steatite Corp 226 
Art Wire & Stamping Company 249 General Control Co 250 
Assembly Products, Inc 263 General Electric Company 
Astron Corporation 31 Apparatus Dept. 48, 49, 139, 181, 208 
Audak Company 247 Chemical Dept. 177 
Audio Devices, Inc 127 Construction Materials Dept 4 

Electronics Dept. 35, 38, 39, 58, 59 
Lamp Dept. 218 

General Industries Co 51 
Ballantine Laboratories, Inc 148 General Radio Company 24, 25 
Barker & Williams, Inc 248 Glaser Lead Co., Inc 244 
Barrett Varnish Co 263 Graphite Metallizing Corp 174 
Barry Corporation 62 Green Instrument Co 156 
Bead Chain Manufacturing Co 142 
Beaver Gear Works, Inc 176 
Belden Manufacturing Company 175 
Bell Telephone Laboratories 187 Harrison Radio Corp 221 
Bendix Aviation Corporation Hathaway Instrument Co 230 

Eclipse -Pioneer Division 231 Haydon Mfg. Company, Inc 206 
Pacific Division 166 Heath Company 184 
Red Bank Division 155 Heiland Research Corp 154 

Berkeley Scientific Company 231 Heinemann Electric Co 36 
Bird & Co., Inc., Richard H 254 Helipot Corporation 57 
Bird Electronic Corp 246 Hermetic Seal Products Co 241 
Birtcher Corporation 251 Hewlett-Packard Company 29 
Biwax Corporation 261 Hickok Electrical Instrument Co 146 
Blow -Knox Company 201 Hudson WVIre Company 221 
Boonton Radio Corporation 121 Hytron Radio & Electronics Corp 41 
Borg Corp., George W. 258, 259 
Bowser, Inc. 229 
Breeze Corporations, Inc 253 Inductograph Products 251 
Bridgeport Brass Company 16 Industrial Condenser Corp 249 
Browning Laboratories, Inc 188 Instrument Electronics 222 
Burgess Battery Co 224 Instrument Resistors Company 150 
Burlington Instrument Co 150 International Nickel Co., Inc 195 
Burnell and Company 43 International Rectifier Corp 237 

International Resistance Co 8, 9 
I -T -E Circuit Breaker Company 207 

Cambridge Thermionc Corp 250 
Cannon Electric Development Co 186 J F D Manufacturing Co., Inc 141 
Capitol Radio Engineering Institute 256 Johnson Company, E. F 224, 256 
Carboloy Company, Inc 209 Jones Div.. Howard B., Cinch Mfg. Corp. 259 
Carnegie -Illinois Steel Corp 173 
Centralab, Div. Globe -Union, Inc. 

11, 12, 13, 
Cinch Manufacturing Corp 
Cleveland Container Company 
Cohn Corporation, Sigmund 
Coil Winding Equipment Co 
Condenser Products Company 
Cornell-Dubilier Electric Corp 
Corning Glass Works 
Cosa Corporation 
Cossor (Canada) Limited 
Coto -Coil Company, Inc 

14 
113 
135 
245 
253 

5 
153 
26 

190 
241 
202 

Kahle Engineering Co 
Karp Metal Products Co., Inc 
Kartron 
Kay Electric Co 
Kenyon Transformer Company, Inc 
Kepco Laboratories, Inc 
Kester Solder Company 
Kollsman Instrument Div., Square D 

Company 
Kupfrian Manufacturing Co 

166 
23 

263 
179 
158 
157 
117 

32 
146 

Cramer Company, R. W 219 
Cross Co., H 263 
Curtis Development & Mfg. Co 170 Lambda Electronics Corp 254 

Lampkln Laboratories, Inc 263 
Lavoie Laboratories, Inc 129 
Leach Relay Company 144 

nano Electric Company 251 Lectrohm, Inc. 254 
Daven Co. Third Cover Leeds & Northrup Co 17 Dial Light Company of America 142 Lenz Electric Manufacturing Co 193 
Dietz Design & Mfg. Company 239 Lewis Engineering Company 170 
Distillation Products Industries 137 Lewis Spring & Mfg. Co 226 
Donnelly Electric & Mfg. Co 185 Linde Air Products Co.. Unit of Carbide & 
Dow Corning Corp 263 Carbon Corp. 204, 237 
Driver -Harris Company 165 Littelfuse, Inc. 153 
Du Mont Laboratories, Inc., Lord Mfg. Co 180 

Allen, B. 16A, 16B, 
du Pont de Nemours & Co.. Inc., E. I.... 169 

159 
MacDonald Co., Inc., W. S 253 
Magnecord, Inc. 178, 225 

Eastman Kodak Co., Industrial & Photo- 
graphic Division 123 

Mallory and Company, Inc., P. R....64, 
Marconi Instruments, Ltd 

115 
237 

Eisler Engineering Company, Inc... 235, 263 MB Manufacturing Co., Inc 34 
Eitel -McCullough, Inc. 19 McGraw-Hill Book Company 134 
Electric Indicator Co 261 Metal Textile Corp 252 
Electrical Industries, Inc 222 Mica Insulator Company 151 
Electrical Reactance Corp 161 Millen Mfg. Co., Inc., James 220 
Electro -Motive Mfg. Co., Inc 2 Miniature Precision Bearings, Inc 263 

You Get OVERALL Test 
Performance With 

(-7=271747_170N-- 
tie SERIES 10-12 

Electronamic* 
TUBE PERFORMANCE TESTER 
with 1 2 ELEMENT free -point 
Master Lever Selector System 
To test modern tubes for only one characteristic 
will not necessarily reveal overall performance 
capabilities. Tube circuits look for more than 
just Mutual Conductance or other single factor. 

In the Precision Electronamic Circuit, the 
tube PERFORMS under appropriately phased and 
selected individual element potentials, encom- 
passing a wide range of plate family character- 
istic curves. This complete Path of Operation is 
integrated by the indicating meter in the positive 
PERFORMANCE terms of Replace -Weak -Good. 

MODEL 10-12-P: in sloping, portable hardwood 
case with tool compartment and hinged remov- 
able cover. Size IPA x 17Y4 x 6%" $96.10 

Also In counter or rack -panel mounts. 

* Facilities to 12 element prongs. * Filament voltages from 3/4 to 117 volts. * Tests Novel 9 pins; 5 and 7 pin acorns; 
double -capped H.F. amplifiers; low power trans- 
mitting tubes; etc. REGARDLESS OF FILAMENT 
OR ANY OTHER ELEMENT PIN POSITIONS. * ISOLATES EACH TUBE ELEMENT REGARDLESS 
OF MULTIPLE PIN POSITIONS. * DUAL short check sensitivity for special pur- 
pose tube selection. * Battery Tests under dynamic load conditions. * Built-in Dual -Window, brass -geared roller chart. * 4t/2" Full Vision Meter. 

SEE the "Precision" Master Electronamic Tube 
'Pesters at leading radio equipment distributors. 
Write for catalog describing Precision Test Equip- 
ment for all phases of modern A.M., F.M., and TV. 

Precision Apparatus Co., Inc. 
A. 92-27 HORACE HARDING BLVD. 

ELMHURST 10, N. Y. 

lieg. U.S. Patent 011ico 
Expor :4588'way, N.Y.C., U.S.A. Cables: MOR HAN EX 
In Canada: Atlas Radio Corp. Ltd., Toronto, Ontario 
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IN1/1si' 
TO THE MOST SKILLFULLY 

MADE COIL COMPONENTS 

IN THE INDUSTRY 

Whether your coil regeiements in- 
clude one of the super -fine quality 
coils shown above, or ca_ of the viri- 
ous coil types listed in t-rc index bebw. 
you con feel certain tiaá U. S. E cc- 
tronics' advanced engineering and pro- 
gressive production methods can mike 
them-to your specifrcctions - with 
greater precision and economy talon 
virtually any other co! manufacturer 
on the 

Cathode Trap Coils teeter Choke Cois 
I. F. r' Transformers Nei d.o Peaking Coils 
Width Control Coils R- =. Coils 

Horizontal Linearity :ontrol Coif 
Horizontal Oscillator Coils 
Oscillator and Soleno-d Coils 
Sound Discrimination Transformers 
Soured I. F. Transformers 
Picture I. F. Transformers 

Write us for engineering samples 
to your specifications. 

united states electronics 
LYNDHUPST e NEW :ERSEY 

Minneapolis -Honeywell Regulator Co , Industrial Division 44, 45 
Minnesota Mining & Mfg. Co 28 
Mitchell -Rand Insulation Co., Inc 6 
Mosinee Paper Mills Company 168 
Motorola 167 
Muirhead & Co., Ltd 3 
Mycalex Corp. of America 197 

National Company. Inc 233 
National Moldite Co. 182 
National Varnished Products Corp 21 
National Vulcanized Fibre Co 228 
Ney Co., .1 M 154 
North American Aviation, Inc 142 
Northern Radio Co., Inc 176 
Northern -Zaleski, Ltd. 33 
Nothelfer Winding Laboratories 257 

O'Neil -Irwin Mfg. Company 258 

Panoramic Radio Products, Inc 239 
Paper Machinery & Research, Inc 170 
Paramount Paper Tube Corp 256 
Park Metalware Co., Inc 251 
Peerless Electrical Products 

Division Altee Lansing Corp 226 
Perkin-Elmer Corp. 243 
Permoflux Corporation 223 
Pfanstiehl Chemical Company 260 
Phalo Plastics Corporation 162 
Philamon Laboratories 219 
Polarad Electronics Corporation 183 
Potter Innstrument Co., Inc 37 
Precision Apparatus Co., Inc 291 
Precision Electronics, Inc 259 
Precision Paper Tube Co 229 
Premax Products, Div. Chisholm -Ryder 

Co., Inc. 247 
Presto Recording Corporation 214 
Pyramid Electric Company 80 
Pyroferric Company 246 

Radio Corp. of America..215, 240, Back Cover 
Radio Receptor Company, Inc 203 
Radio Shack Corp 247 
Railway Express Company, Air Express 

Division. 216 
Raytheon Manufacturing Co 125 
Remler Co., Ltd 253 
Revere Copper & Brass, Inc 20 
Richardson Company 40 
Rider Publisher, Inc., John F 134 
Robinson Aviation, Inc 220 
Rotron Mfg. Co 237 
Russell Electric Co 171 

Sangamo Electric Company 211 
Scientific Electric, Div. of "S" Corrugated 

Quenched Gap Co 260 
Scintilla Magneto Div., Bendix Aviation 

Corp. 163 
Scovill Mfg. Co 231 
Servo Corp. of America 219 
Sigma Instruments, Inc 63 
Simpson Electric Company 217 
Societe Industrielle ALFA 283 
Sorensen and Company, Inc 42 
Specialty Battery Company 256 
Speer Carbon Company 138 
Sperry Gyroscope Company 147 
Sprague Electric Company 119 
Stackpole Carbon Co 22 
Standard Crystal Company 252 
Standard I'iezo Company 162 
Standard Pressed Steel Co 213 
Standard Telephones & Cables, Ltd 190 
Standard Transformer Corp. 233 
Stayer Company, Inc 251 
Steinen Mfg. Co., Wm 158 
Steward Manufacturing Co., D. M 261 
Stoddart Aircraft Radio Co 213 
slupakoff Ceramic & Mfg. Co 140 
uperior Electric Company 46 

Superior Tube Company 181 
Sylvania Electric Produeá;. Inc 61, 131 

Tech Laboratories 174 
Technology Instrument Corp 234 
Tektronix, Inc. 193 
Telechron, Incorpo rated 199 
Teletronics Laboratory, Ine 263 
Television E:inipmen: Corp 238 
Terpening Company, L. 11 1(90 
Thomas & Skinner Steel Products Co 139 
Transicoil Corporation 255 
Transradio, Ltd. 166 
Tung -Sol Lamp Works, Inc 32A, 32B 
Turner Company 192 

Ungar Electric Tool Co., Inc 219 
Union Carbide & Carbon Corp, The Linde 

Air Products Co. Unit 204, 237 
United States Electronics 292 
United States Steel Corp. 173 
United Transformer Co. Second Cover 

Val -flex Corporation 
Varian Associates 
Veeder-Root, Inc. 

Vickers Electric Div., Vickers, Inc 18 
Victoreen Instrument Company 232 

Ward Leonard Electric Co 152 
Ward Products Corp 145 
Waters, Inc., Robert A 222 
Webster Electric Co 158 
Westinghouse Electric Corp 52, 53, 143 
White Dental Mfg. Company, S.S....212, 247 
Whitehead Stamping Company 259 
Whitney Metal Tool Co 256 
Wiley and Sons, Inc., John 133 

PROFESSIONAL SERVICES 262 

SEARCHLIGHT SECTION 
(Classified Advertising) 

EMPLOYMENT 
Positions Vacant 264, 265 
Selling Opportunities Offered 264 
Positions Wanted 264 
Selling Opportunities Wanted 264 
Employment Services 264 

SPECIAL SERVICES 
Contract Work 289 

EDUCATIONAL 
Books 289 

BUSINESS OPPORTUNITIES 
Offered 289 
Wanted 289 

PROPERTY 
For Sale 289 

EQUIPMENT 
(Used or Surplus New) 
For Sale 267-290 

WANTED 
Equipment 266 

ADVERTISERS INDEX 
Acorn Electronics Corp 289 
American Electrical Sales Co 289 
Amplifier Corp. of America 289 
Arrow Sales, Inc 278 
Bendix Aviation Corp 265 
Blan 286 
Brooks Co., Inc., B. D 289 
C & H Sales Co 285 
Cimco 285 
Columbia Electronics Ltd 287 
Communication Devices Co 283 
Communications Equipment Co...267, 268, 269 
Cornell Aeronautical Laboratory, Inc 264 
Cottone & Co., A 287 
Cunningham Engineering Co 285 
East Coast Radio Co 282 
Electro Impulse Laboratory 272 
Electronic Engineering Co. of Calif 264 
Electronicraft, Inc. 279 
Empire Electronics 285 
EPCO 288 
Fair Radio Sales 285 
Franklin Institute 265 
Goodyear Aircraft Corp 264 
Green, Gould 286 
Hughes Aircraft Co 265 
Instrument Associates 270, 271 
Lectronic Research Laboratories 277 
Legri, S Co., Inc 266 
Leru Laboratories Inc 288 
Liberty Electronics Inc 282 
Life Electronics 288 
MacClatchie, J. Warren 289 
Marine & Electric Supply 284 
Maritime Switchboard 281 
Martin Co., The Glenn L 265 
Maxson Corp., W. L 264 
Metropolitan Overseas Supply Corp 288 
Modern Telephone Corp 265 
Mogul' Co., Inc., Alexander 284 
Monmouth Radio Laboratories 287 
Neomatic, Inc 284 
Opad-Green Co 286 
Peak Electronics Co 276 
lrecision Electrical Instrument Co 284 
Radio & Electronic Surplus 286 
Radio Corp. of America 265 
Radio Ham Shack Inc 273 
Raytheon Mfg. Co 286 
Reliance Merchandizing Co 275 
Rocke International Corp 266 
Sagal Co., Leo 286 
Servo -Tek Products Co., Inc 274 
Soundtronics Labs 284 
Tab 290 
Telemarine Communications Co 283 
Tomsett Associates 264 
Universal General Corp 281 
Victor -Bernard Industries 266 
\Veils Sales, Inc 280 

56 This Index is published as a convenience to the 
readers. Every care is taken to make it accurate, 

242 but ELECTRONICS assumes no responsibility for 
10 errors or omissions. 
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N 
ENGá?EERING 
LEADERSHIP 

MINIATURE ATTENUATOk- TYPE Eá-30 

30 STEPS - DIAMETER 1 4 IKCHES 

30 step ladder network, provided in a min- 

imum of space . . . recommended for use 

in high quality equipment requiring a 

wide range of attenuation, where mount- 

ing space is limited. 

FREQUENCY METER TYPE 838 

. frequencies read directly to 100,000 

cycles witn an accuracy of 2% of full 

scale in use .. . 7 ranges available .. . 

low input voltage requirements - - , large, 

easy -to -read illuminated meter ...mounted 
on a relay rock panel. 

TRANSMISSION MEASURING SET - TYPE 10A 

Direct reading instrument .. . meters and 

associated range controls can be used 

independently as VU meters . . . range 

+ 26 to -100 DBM . . . total attenuation 

111 DB in steps of 0.1 DB. 

(Pat. Pend.) 

Here are 4 of the more recent DAVEN "firsts". 

DAVEN long has been known for leadership .. . 

particularly in engineering and design. Many of 

our developments have been incorporated in the 

equipment of broadcasting stations, sound record- 

ing studios, and electrical laboratories throughout 

the world, and are specified as standard. 

The DAVEN Engineering Department will be 

glad to discuss these new developments with 

you. Your inquiry is invited on the units shown 

or on any other DAVEN product. 

THE CO. 

DAVEN 
1 9 1 CENTRAL AVENUE 

NEWARK 4, NEW JERSEY 

R F. VARIABLE ATTENUATORS 

Video Range: 0- 10 Mc 
RF Range D-225 Mc 

Fixed as well as step rotary and push- 

button attenuators are available. Tech- 
nical information available upon request. 
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XiiMeede.?"03,-~ for design engineers 

For TV, FM, and AM ... RCA preferred -type receiving tubes 

offer these important advantages... 

Flexibility-RCA preferred -type re- 
ceiving tubes cover virtually every tube 
function essential in TV, AM, and FM 
receivers ... and allow the engineer 
latitude to express individuality in his 
circuit designs. 
Performance-These types have dem- 
onstrated their reliability over a period 
of time in circuits of widely different 
designs. Proved in service, they are 
most likely to succeed in future 
designs. 

Economy-This group of 44 tube types 
represents more than half of, RCA's 
current receiving tube volume. By 
concentrating production on these 
few types, substantial savings are real- 
ized in manufacturing costs which are 
passed on to the equipment manufac- 
turer ... and quality and uniformity 
are sustained at a high level. 
Standardization-By concentrating 
on RCA preferred tube types, the 
equipment manufacturer also benefits 

by his ability to standardize on com- 
ponent parts ... resulting in purchas- 
ing and stocking economies. 
A ref booklet (3F933), describing 
RCA's preferred -type receiving tubes and a 
wall chart (3F955R), listing these types, are 
available with- 
out charge. 
Write RCA, 
Commercial 
Engineering, 
Section I42R, 
Harrison, 
New Jersey. 

The Fountainhead of Modern Tube Development is RCA 

RADIO CORPORATION of AMERICA 
ELECTRON TUBES HARRISON, N.J. 
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