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Application 

Low impedance 
mike, pickup, 

or multiple line to grid 

Low impedance 
mike, pickup, 

or line to 1 or 2 grids 

FOR IMMEDIATE DELIVE 
From Your Distributor 

FIDELITY AUDIOUNITS HIGH 
DB from 

ULTRA COMPACT 2 
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Primary impedance 
Impedance 

dary 

30-20,000 

50, 125, 200, 250, 333, 50,000 ohms 

500 ohms 

50, 200, 500 ohms 

A.-12 
impedance mike, pickup. 

or multiple line to push pull 

grids 

q18 Single plate to two grids 

Single plate to multiple line 

A-24 
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D.C. 

Push pull low level plates to 

multiple line 

Audio choke, 300 henrys @ 

A.33 p,C. 450 henrys the many Ultra 
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Compact Audio 

50, 125, 200. 

500 ohms 

250, 333, 

8,000 lo 
15,000 ohms 

8,000 to 15,000° 

50,000 ohms 

80,000 ohms overall 

in two sections 

8,000 to 15,000 ohms 
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75 henrys @ 4 MA 

2 MA 6000 ohms D.C., 

80,000 ohms overall, 

2.3:1 turn ratio overall 

50, 125, 200. 250. 333, 

500 ohms 

50, 125, 200, 250, 333, 

500 ohms 

50, 125, 200. 250, 333, 

500 ohms 
s D.C., inductance 
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List 
Price 

$15.00 
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...specify C1-fflnco 

No product is better than its weakest com- 
ponent. This is why more and more manufac- 
turers now use EL-MENCO mica capacitors. 
Rather than risk their reputations on inferior 
components they automatically specify El-Menco - the mica capacitor with the kind of per- 
formance that always gives customer satisfac- 
tion and builds better reputations. 

ARCO ELECTRONICS, INC. 
135 Liberty St., New York, N. Y. 

Sole agent for Jobbers and 
Distributors in U.S. and Canada 

Foreign Radio and Elec- 
tronic Manufacturers com- 
municate direct with our 
Export Dept. at Williman- 
tic, Conn. for information 

MOLDED MICA 

CM i 5 MINIATURE CAPACITOR 
9/32" x 1/2" x 3/16" 
For Radio, Television and Other Elec- 

tronic Applications 
2 to 420 mmf. capacity at 500 v DCA 
2 to 525 mmf. capacity at 300 v DCA 
Temp. Co -efficient ± 50 parts per mil- 

lion per degree C for most capacity 
values 

6 -dot standard color coded 

CM 7cß CAPACITOR 

Available in "A", °`B", "C" and "D" characteristics 
2 to 1500 mmf, in tolerances down to ± 1%" or 

.5 mmf. at 500 D.C. working voltage 
6 -dot color coded 
*Whichever is greater 

CM 35 CAPACITOR 

Available in "A", "B", "C", "D" and "E" char- 
acteristics 

Minimum tolerance 1% 
500 D.C. working voltage 
6 -dot color coded 

THE ELECTRO MOTIVE MFG. CO., INC. 
WILLIMANTIC CONNECTICUT 

Write on your 
firm letterhead for 
Catalog and Samples 

MICA TRIMMER 
CAPACITORS .. . 
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HELIOS 
DRY DEVELOPED 

. BLACK Ants 

Here are positive line working prints that are amazingly clear and easy to 
read. Every detail on the original pencil drawing is reproduced in crisp, dense 

black lines that stand out in sharp contrast against the white background. 

It has been the goal of K &E in developing Heliost, to bring you a better, more 

dependable line of dry diazo reproduction materials than had ever been made 
before. To achieve this, K &E established a new, modern plant for the manu- 

facture of Helios materials exclusively. We not only make the finished products 
-but we manufacture, to our own exacting standards, the required color -forming 
components. You see the results whenever you make prints on Helios papers, 
cloths or films-for their consistently high quality is due to the fact that, from 

start to finish, Helios materials are made 

partners i n creating with the skill, care and vigilance 
with is of il &E throughout 81 yearsears 

charac- 
teristic 

drafting and reproduction ma- 
terials and equipment. 

You can make positive line working prints on black line, blue line or maroon line 

opaque Helios papers or cloth directly from original drawings, layouts, letters, 

documents, forms. Or you can save your originals and reproduce positive line 

working prints directly from positive line intermediate originals on Helios trans- 

parent papers, cloth or films. For samples, write Keuffel & Esser Co., Hoboken, N. J., 

or ask your K & E Dealer or K & E Branch for a demonstration. Remember .. . 

you're positive with Helios! 

Drafting, 
Reproduction, 

Surveying Equipment 
and Materials. 

Slide Rules, 
Measuring Tapes. 

tRp. U. S. Pot OR. 

s 

r -t 

KEUFFEL &ESSER CO. 
EST. 1867 

NEW YORK HOBOKEN, N. J. 

CHICAGO ST. LOUIS DETROIT SAN FRANCISCO 

LOS ANGELES MONTREAL 

ELECTRONICS - November, 1941 3 
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Build quality into your wired music systems 
...with these dependable components 

AMPLIFIERS 
The Western Electric 1140A Ampli- 
fier (at left) meets the needs of 85% 
of subscribers to wired music pro- 
grams. Operates on a -c or d -c, deliv- 
ering 10 watts from a -c source; 6 from 
d -c. Connects directly to telephone 
wires-needs no separate isolating 
coils. 

For higher power requirements, 
use the 124H (at right) or the 124J, 
a -c amplifiers rated at 12-20 watts. 

LOUDSPEAKERS 
The compact 8 -inch 755A direct radi- 
ator has 8 -watt capacity-ample for 
most uses. For higher power, use the 
20 -watt 756A or the 30 -watt 728B. 
All give the same high quality, the 
same true reproduction. 

109 Type 'Reproducer 
Groups arc 

ckage5" for use with 

complete p turntables. 
They 

transcription reproduction 
assure top-quality 

rep 

of well -cut discs. 

Other western Electric equip. 

anent for the program center in- 

cludes microphones, 
amplifiers, 

line coils, associated 
apparatus. 

rtrisaiìlrtt irìrn.erìsirs+.r 1111....äñ": n1r=1r WIT clown* ........ .r1uSit 
«K(4'1311143 

.:,.,l i:ae x::. aa ...... 'l.ffi,,,.r... 

AUTOTRANSFORMERS 
These units are specifically designed for 
easy matching of multiple loudspeakers 
in wired program and sound distribution 
systems. Three power ratings: 25A, 4 
watts; 26A, 16 watts; 27A, 64 watts. 

MICROPHONES 
With a 633A Microphone, subscribers 
can use their wired music systems for 
announcements or paging-or can 
pick up programs originating on their 
own premises. 639 Type Cardioids 
also available. 

THE TWO major wired music program 
studios put the most into their discs with 

Western Electric recording equipment. Be 
sure to get the most out of these discs ... with 
Western Electric reproducing equipment! 

The completeness of Western Electric's 
line simplifies the planning of a peak -per- 
formance system to meet any requirements. 
You can get full details from your local 
Graybar Representative-or write Graybar 
Electric Company, 420 Lexington Avenue, 
New York 17, N. Y. 

-QUALITY COUNTS -- 

Western Electric DISTRIBUTORS: IN THE U.S.A. 
Graybar Electric Co. IN CANADA 
AND NEWFOUNDLAND- 
Northern Electric Company, Ltd. 
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WHISTLER 
ADJUSTABLE 

PERFORATING 

DIES 

quickly and easily 

rearranged 

engineer- 

ing usually tais e -orders from the é 
g departmentplenty 

of headaches in production ...par- 

ticularly where die piercing opera- 

tions are involved. 

But ...if you're using Whistler Ad- 

justable Dies, there is no lost time 

-no waiting-no extra die expense. 
es are easy 

to t the new design. Ad c 
rearrange 

dun units from 

stock, or delete 
1zes 

andArrange 

thees 
no 

n w 
longer required. 
set-up right on the press. 

Consider the savings in production 
time alone. Then think how contin- 

ued re -use of the same dies in sub - 

Sequent jobs writes off first cost. 

Whistler Dies can be used in prac- 

tically any press. All parts are inter- 

changeable. Precision is assured on 

long or short runs. 
Closer centers permit fewer press operations. 

Deliveries are quick... little or no 

waiting. Standard round punches 
and dies up to 3" are available from 

stock. Ovals, squares, re :tangles and 

special shapes can be made up in a 

few days.for the 
Whistler Catalogs today 
and get all the acts. 

B. WHISTLER etk SONS, INC. 
142 MILITARY ROAD BUFFALO 17 NEW YORK 

See us at Booth 1502 Notional Meted Exposition 
is 

ELECTRONICS - November, 1948 
5 
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What's your problem? 
Fine Wire ? Tungsten ? Molybdenum ? 

Problem 2 

Problem 1 

The firm of AL LOYS & AL UMINUM were in urgent 
need of fine aluminum and aluminum alloy 
wire for a delicate production job. Fine Wire 
Headquarters assured them that it was no 
problem at all. The order was placed, the 
Fine Wire delivered, and it performed to the 
complete satisfaction of all concerned. 

Mr. Hi Hott needed molybdenum sheets for 
forming into parts. High hot strength and 
good ductility were required. North Ameri- 
can Philips supplied him with Elmet Molybde- 
num sheets that met his specifications exactly. 

Problem 3 
Mr. N. O. Emission, II, required plated 
grid wires. He solved his problem with 
a call to Fine Wire Headquarters. We 
shipped him some gold plated tungsten 
and molybdenum wires. Result: no sec- 
ondary emission. 

the answer 
WHY not call Fine Wire Head- 
quarters when you have a ques- 

tion about fine wire? We can't do the 
impossible, but we can do lots of 
things that can bring you the right fine 
wire for the job. 

So-when you have a problem on Fine 
Wire, Tungsten or Molybdenum-wire, 
phone or write to North American 
Philips, makers of NORELCO Fine Wires, 
and ELMET Tungsten and Molybdenum 
products. 

NORTH AMERICAN PHILIPS COMPANY, INC. 
Dept. XT -11, 100 East 42nd Street, New York 17, N. Y. 

Export Representative Philips Export Corporation 100 East 42nd Street, New York 17, N. Y. 

6 November, 1948- ELECTRONICS 
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Baird 

Associates 

Incorporated 

specifies 

Sorensen 

electronic 

voltage 

regulation 

Shown above is the Infrared Gas Analyzer. Baird Associates, Incor- 

porated, manufacturers of precision optical instruments for 

production and research analytical control use a Sorensen Model 250 A.C. line voltage regulator with their Infra- 

red Gas Analyzer. Only Sorensen units provide the degree of line voltage stabilization necessary to 

increase the sensitivity of the Analyzer readings. SIX IMPORTANT SORENSEN FEATURES: Precise regulation 

accuracy; Excellent wave form; Output regulation over wide input voltage range; Fast recovery time; Adjust- 

able output voltage, that once set, remains constant; Insensitivity to line frequency fluctuations between 50 and 60 cycles. 

If you calibrate meters, need quality control on test lines, work with X-ray equipment, or are a research physicist 

or chemist, there is a standard Sorensen AC or DC unit to solve your voltage problem. The Sorensen Catalog 

contains complete specifications on standard Voltage Regulators and Nobatrons. It will be sent to you upon request. 

THE FIRST LINE OF STANDARD ELECTRONIC VOLTAGE REGULATORS. 

SORENSEN & Company, Inc. 
Stamford, Connecticut 

Represented in all principal cities. 

ELECTRONICS - November, 1948 7 
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For Broadcast Stations 

Here is a complete transmitter maintenance group - 
providing every measurement necessary for top-flight operation 
from microphone to antenna ! Three fast, accurate precision 
instruments in one compact whole - specifically designed for 
years of trouble -free performance - proven in service in radio 
stations throughout America. 

These are the -hp- instruments that comprise this group. 

1. -hp- 335B Frequency and Modulation Meter. 
Continuous measurement of carrier frequency and 
modulation swing. Low distortion audio output for 
measuring and monitoring. 

2. -hp- 206A Audio Signal Generator. 
Provides continuously variable audio frequency vol- 
tage having a total wave form distortion of less 
than 0.1% from 50 cps to 20 kc. 

3. -hp- 330C Noise and Distortion Analyzer. 
Measures harmonic distortion and noise level from 
demodulated carrier or audio channels. Built -in -vac- 
uum -tube -voltmeter measures audio level, frequency 
response and gain. 

All instruments have identical panel sizes for convenient 
mounting in relay racks. Can be delivered in colors and finishes 
to match your equipment. 

GET FULL INFORMATION...WRITE TODAY 

HEWLETT-PACKARD COMPANY 
1481 A PAGE MILL ROAD PALO ALTO, CALIFORNIA 

This -hp-Maintenance Group Makes These Essential FM BROADCAST MEASUREMENTS 

Carrier Frequency: Continuously moni- 
tored with accuracy well within 
F.C.C. limits. 

Modulation Swing: Continuously meas- 
ured at instrument installation and 
at control console. 

Modulation Limit: Alarm lamp flashes 
on instrument and console when 
pre-set level is exceeded. 

Aural Monitor: Demodulated signal pro- 
vides listening check for operator. 

Harmonic Distortion: Measured from r -f 
carrier or audio channel. 

Noise: Measured accurately from FM 
carrier or audio channel. 

Frequency Response: Overall response. 
microphone to antenna, of individ- 
ual units in transmitter set-up. 

Audio Transmission: Accurately meas- 
ures gain of audio channels. 

Audio Level: Measured over range from 
+ 50 db to -60 db at 600 ohm level. 

Equalizer Circuits: Characteristics of 
circuits and lines can be checked 
accurately, swiftly. 

Oscilloscope Connections: Facilitates 
visual study of noise and distortion. 

8 November, 1948 - ELECTRONICS 
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BRIEF SPECIFICATIONS 

Frequency Range: Any single frequency, 

88 to 108 mc. 

Deviation Range: +3 kc to -3 kc. 

Accuracy: Better than ± 1000 cps. 

Modulation Range: Modulation swing 

100 kc.Scale calibrated 100% at75 kc. 

Audio Output: Supplied with 75 micro- 
second de -emphasis circuit, flat within 

1/2 db of standard curve, 20 cps to 

20 kc. 

Monitoring Output: 1 milliwatt into 600 

ohms, balanced, at 100% modulation. 

Size: Panel 10'/2"x 19". Depth 13". 

BRIEF SPECIFICATIONS 

Frequency Range: 20 cps to 20 kc, 3 

bands. 

Output: +15 dbm to matched resistive 

loads. 10 volts available for open 

circuit. 

Output Impedance: 50, 150, 600 ohms 

center -tapped and balanced. 600 ohms 

single -ended. 

Frequency Response: Better than 0.2 db 

beyond output meter at all levels. 

Distortion: Less than 0.1% above 50 cps. 

Less than 0.25% from 20 cps to 50 cps. 

Hum Level: At least 70 db below output 

signal, or more than 100 db below 0 

level, whichever is larger, 

Size: Panel 101/2"x 19". Depth 13". 

-hp- 335 B 

FM Monitor 
Accurate, Stable, Easy to Operate 

Precision accuracy, unique stability, 
new convenience and compact size - 
those are but a few of the reasons 
why this -bp- 335B is the finest in- 

strument ever developed for FM 
broadcast monitoring. Here are addi- 
tional advantages that help make this 
new -bp- instrument an ideal com- 
ponent of the -hp- FM group. 

Simple to Operate. No adjustments re- 
quired during operation. 

Independent of Signal Level. Readings 
of frequency or modulation meter are unaf- 
fected by variations in transmitter level. 

Unusual Stability. Low temperature co- 
efficient crystal in temperature -controlled 
oven combined with specially developed 

electronic linear counter circuits provides 
accuracy far beyond that required. Meas- 
urements do not depend on accuracy of 
conventional discriminator circuits. 

Remote Modulation Meter. Modulation 
may be monitored at control console or 
other remote point. 

Low Distortion. Audio output for meas- 
uring purposes has less than .25% residual 
distortion. 

Low Noise Level. Residual noise and 
hum in audio output are at least 75 db be- 
low 100% modulation. 

Meets F.C.C. Requirements. 

This instrument is small in size, easy 

to install, suitable for cabinet or rack 
panel mounting. Can be furnished to 
match your transmitter color scheme. 

-hp- 206A 

Audio Signal Generator 
Distortion Less Than 0.1% 

The -hp- 206A Audio Signal Gen- 
erator provides a source of continu- 
ously variable audio frequency vol- 
tage having a total distortion of less 
than 0.1%. This feature, combined 
with high stability, flat frequency re- 
sponse, and great accuracy of output 
voltage, makes it an ideal component 
for FM station maintenance. Here 
are some of this instrument's unusual 
advantages: 

Distortion less than 0.1% between 50 
cps and 20 kc. 

Continuously variable frequency range, 
covered in 3 bands, micro -controlled dial, 

effective scale length 47", ball -bearing 
smoothness for tuning ease. 

Output meter monitors output voltage 
signal with accuracy of at least 0.2 db. 

Special low temperature co -efficient fre- 
quency determining elements provide high 
stability and excellent accuracy over long 
periods of time. 

Precision attenuators vary output signal 
level in 0.1 db steps over 111 db range. 

This new -hp- generator is con- 
venient to use, compact in size. It can 
be provided for rack or cabinet 
mounting, in colors matching your 
installation. 

1481 

¡nstrumen ar : rö tlr c 

FOR SPIED AND ACCURAC 
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Eera 
Seamieta 
Seizt9 ¿d4 
When an aircraft magneto is rotated at low RPM 
while the aircraft engine is functioning, a small 
triple unit starting coil introduces a high tension 
spark into the magneto circuit, resulting in in- 
creased temperatures within the unit. Proper insu- 
lation is necessary during this period to insure 
against low voltages. 

This is why you find BH Extra Flexible Fiberglas 
Sleeving used on the triple unit starting coil of the 
booster section of the Bendix-Scintilla ignition sys- 

tem. The system is installed on the Pratt Whitney 
R-4360 Wasp Major engine. 

This is what Bendix-Scintilla engineers 

BH 
SL'tEV 

nllllblhlllllllllfllllllllllNllllM, 

INIIIIIIINIIIIIINIJIgIIllllll¡IlllH' l(lllllllllb'lllflit,,,,,,,ll,,, - 

a( :.=- 

"BH Extra Flexible Sleeving is used as added insu- 
lation against low voltages. BH Fiberglas Sleeving 
is required rather than ordinary varnished tubing 
because temperatures up to 400 F. are encountered. 
Its remarkable flexibility and non -fraying qualities 
are added advantages. Results have been completely 
satisfactory." 

If you have a tough insulation problem in your 
product or plant where extreme temperatures, ex- 
cessive current loads, grease or moisture are causing 
i lation breakdowns, then specify BH Fiberglas 

ing. Write today. 

TLEY, HARRIS MFG. CO., CONSHOHOCKEN, PA. 

G 
*RH Non -Fraying Fiberglas Sleevings are made by an exclusive Bentley, Harris process (U. S. Pat. No. 2393530). "Fiberglas" is Reg. TM of Owens-Corning Fiberglas Corp. 

USE COUPON NOW 
Bentley, Harris Mfg. Co., Dept. E-28, Conshohocken, Pa. 

I am interested in BH Non -Fraying Fiberglas Sleeving for 
(product) 

operating at temperatures of -°F at volts. Send samples so I can see for myself how 
BH Non -Fraying Fiberglas Sleeving stays flexible as string, will not crack or split when bent. 

NAME COMPANY 

ADDRESS 

Send samples, pamphlet and prices 
on other BH Products as follows: 

Cotton -base Sleeving and Tubing 
D Ben -Har Special Treated Fiberglas 

Tubing 
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for mobile two-way radio 
0 

ALLIED'S NEW 7 
COAXIAL RELA 

The new Allied "RA" relay transfers 52 ohm antenna 
transmission line (type RG -8U Cable) from receiving 
to transmitting position. It is now used in police 
car radios and is highly recommended for both mobile 
and stationary applications. 

o 

This new relay is equipped with two Co -Axial cable 
fittings and one insulated transmitter line terminal. 
Co -Axial fittings for antenna and receiver connection 
are die cast as part of the metal hcusing. They will 
accommodate Signal Corps cable connector PL -259. 

Auxiliary double -pole, double -throw contacts can be 

supplied when specified. 

ALLIED CONTROL COMPANY, INC. 
2 EAST END AVENUE, NEW YORK 21, N. Y. 

NEW RELAY GUIDE 

This new folder shows 24 small, compact 

Allied Relays with a :arefully detailed table 

of characteristics and specifications. 

Write for YOUR free copy today. 

ENGINEERING FEATURES OF THE 

ALLIED TYPE "RA" RELAY 

Contact Rating: Ant:nna transfer contacts 
will handle a maxi num of 75 watts of 
radio frequency up to 1`_0 megocycles 
when inserted in a properly terminated 
52 ohm line. Auxiïiary contacts have a 
non -inductive rating of 1 ampere at 24 
volts D.C. or 115 volts A.C. 
Coil Rating: Up to 110 volts D.C. and 
115 volts A.C. 60 cycles. 

Coil 
No. 

D.C. 
Volts 

D.C. 
Current 

D.C. 
Resistance 

31 6. .46 13. 
34 12. .22 54. 
38 26.5 .083 320. 
40 48. .060 800. 
43 110. .026 4100. 

(This table is based 
rating of 2.5 watts. 
voltages are 80% 
above.) 
Dimensions: 2"x27/8' 

on an average power 
Minimum operating 
of voltages shown 

xi y4". Weight: 4 oz. 
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 . .... 

The waveguide connects with antennas, which 
are oriented in azimuth with antennas at next 
station. At right is complete repeater station. 

The waveguide continues upward through the 
roof of the station toward the antennas. 

c: ::.:... 

"`-------._- 

Base of a waveguide circuit in a repeater station 
of the New York -Boston radio relay system. 

Pipe 
Circuits 
UNLIKE radio broadcast waves, microwaves 

are too short to be handled effectively in 
wire circuits. So, for carrying microwaves 
to and from antennas, Bell Laboratories 
scientists have developed circuits in "pipes," 
or waveguides. 

Although the waves travel in the space 
within the waveguides, still they are in- 
fluenced by those characteristics which are 
common to wire circuits, such as capacitance 
and inductance. A screw through the guide 
wall acts like a capacitor; a rod across the 
inside, like an inductance coil. Thus trans- 
formers, wave filters, resonant circuits - all 
have their counterpart in waveguide fittings. 
Such fittings, together with the connection 
sections of waveguide, constitute a wave - 
guide circuit. 

From Bell Laboratories research came the 
waveguide circuits which carry radio waves 
between apparatus and antennas of the New 
York -Boston radio relay system. As in long 
distance wire communication, the aim is to 
transmit wide frequency bands with high 
efficiency - band widths which some day 
can be expanded to carry thousands of tele- 
phone conversations and many television 
pictures. 

Practical aspects of waveguides were 
demonstrated by Bell Telephone Labora- 
tories back in 1932. Steady exploration in 
new fields, years ahead of commercial use, 
continues to keep your telephone system 
the most advanced in the world. 

BELL TELEPHONE, LABORATORIES 
EXPLORING AND INVENTING, DEVISING AND PERFECTING FOR CON- 
TINUED IMPROVEMENTS AND ECONOMIES IN TELEPHONE SERVICE. 
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Control panel for use with 
cascade rectifiers. 

This cascade rectifier, 42 
inches high, delivers 70 kv, 
15 ma d -c. Consists of two 
basic Kenotron-tube rectifier 
units. 

SMALL RECTIFIERS 
FOR DC VOLTAGES u/3 f0 /35 gV 

New, within the last year, is this 
small cascade -type rectifier for gener- 
ating smooth high d -c voltages. Suit- 
able for laboratory and factory for 
testing and as power supply. Features: 
versatility, reliability, reasonable price 
and long tube life with much lower 
cost of replacement tubes. The 
rectifiers can be furnished for single- 
phase operation from 115- or 230 -volt, 
50- or 60 -cycle power supply. 

Basic unit is a 35 kv, 32 ma (contin- 
uous) rectifier, with necessary trans- 
formers mounted in an oil -filled steel 
tank. Each unit is 34" wide, 25" deep 
and 21" high. Up to four units can be 

stacked, giving d -c voltages up to 135 
kv. Output voltage ripple, peak to 
peak, will not exceed 0.1% per milli- 
ampere. 

A CONTROL PANEL can be supplied 
which will provide smooth output 
voltage control over the complete 
range from zero to maximum. Ac- 
curacy of output voltage, with this 
panel, is 5 per cent of full scale; 
accuracy of current indication, t 2 

per cent. Overcurrent protection is 
included. 

SUITABLE FOR INTEGRAL MOUNTING. 
Because of its small size, this rectifier 
can often be mounted within the en - 

GENERAL 

closure housing your own product. 
Such integral mounting is usually 
preferable from all standpoints- 
lowers cost, saves space, and improves 
appearance of the entire assembly. 
STANDARD UNITS, IN REGULAR PRO- 
DUCTION. These cascade rectifiers arc 
built up of standard units that are in 
regular production. They can be 
shipped on shorter schedules than are 
normal for this general class of equip- 
ment. 

For prices and specific information, 
address inquiries to our nearest office, 
or to General Electric Company, 
Transformer Sales Division, 16-215, 
Pittsfield, Mass. 

ELECTRIC 
401-66 
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Centralab reports to 

1 
Size and weight are vital to Allen -Howe, hearing aid manufac- 
turer. That's why this firm's engineers chose Centralab's Printed 
Electronic Circuit to help them design and build smaller, lighter, 
more efficient units. Months of actual experience using P.E.C. 

2 
Great step forward in switching is CRL's 
new Rotary Coil and Cam Index Switch. 
Its coil spring gives you smoother ac- 
tion, positive indexing, longer life. 

"Filpec" 
Actual size 

Models courtesy of Allen -Howe Electronics Corp. 

have proved to them how very rugged these miniature audio - 
amplifiers are ... just how well they resist humidity and mois- 
ture. That's why they continue to use Centralab's revolutionary 
P.E.C. Write for Bulletin 973. 

3 
Centralab's Filpec is designed for use as a balanced diode lead filter, combines up 
to three major components into one tiny unit, lighter and smaller than one ordinary 
capacitor. Capacitor values available from 50 to 200 mmf. Resistor values from 5 

ohms to 5 megohms. For complete information, write for Bulletin 976. 

14 
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Electronic Industry 

4 
Let Centralab's complete Radiohm line take care of your special needs. Wide 
range of variations: Model "R" - wire wound, 3 watts; or composition type, 
1 watt. Model "E" - composition type, 1/4 watt. Direct contact, 6 resistance 
tapers, Model "M" - composition type, 1/2 watt. Send for Bulletin 697. 

6 
CRL's Coup/ate consists of a plate lead 
resistor, grid resistor, plate by pass ca- 
pacitor and coupling capacitor. Write 
for Bulletin 943. 

5 
For utmost reliability in small physical 
size, low mass weight, use CRL Hi - 
Kaps - miniature ceramic disc capaci- 
tors. Write for Bulletin 933. 

7 
Centralab's development of a revolutionary, new Slide Switch promises improved 
AM and FM performance! Flat, horizontal design saves valuable space, allows 
short leads, convenient location to coils, reduced lead inductances for increased 
efficiency in low and high frequencies. Rugged, efficient. Write for Bulletin 953. 

LOOK TO CENTRALAB IN 1948! 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. Get in touch with Centralab! 

DIVISION OF GLOBE -UNION INC., MILWAUKEE, WIS. 
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ONE OF THESE 5 WILL BEST FILL YOUR V.O.M. REQUIREMENTS 

MODEL 630. Outstanding Features: (1) The new Triplett 
Molded Selector Switch with contacts fully enclosed .. . (2) 
Has Unit Construction with Resistor Shunts, Rectifier Batteries 
in molded base . (3) Provides direct connections without 
cabling . no chance for shorts . (4) Big easily read 
51/2" Red Dot Lifetime Guaranteed Meter. 

TECH DATA 

D.C. VOLTS: 0-3-12-60-300-1200-6000, at 20,000 Ohms/Volt 
A.C. VOLTS: 0-3-12-60-300-1200-6000, at 5,000 Ohms/Volt 
D.C. MICROAMPERES: 0-60, at 250 Millivolts 
D.C. MILLIAMPERES: 0-1.2-12-120, at 250 Millivolts 
D.C. AMPERES: 0-12, at 250 Millivolts 
OHMS: 0-1000-10,000; 4.4 Ohms at center scale on 1000 scale; 44 Ohms 

center scale on 10,000 range. 
MEGOHMS: 0-1-100 (4400-440,000 at center scale). 
DECIBELS: -30 to -4, -16, -30, -44, -56, -70. 
OUTPUT: Condenser in series with A.C: Volt ranges. 

MODEL 630. ..U.S.A. Dealer net price $37.50 
Leather Carrying Case, $5.75... Adapter Probe for TV and 
High Voltage Extra. 

MODEL 666 -HH. This is a pocket-size tester that is a marvel 
of compactness and provides a complete miniature laboratory 
for D.C. and A.C. voltages, Direct Current and Resistance 
analyses. Equally at home in the laboratory, on the work bench 
or in the field ... its versatility has labeled it the tester with 
a thousand uses ... housed in molded case .. . 

TECH DATA 

D.C. VOLTS: 0-10-50-250-1000-5000, at 1,000 Ohms/Volt 
A.C. VOLTS: 0-10-50.250-1000-5000, at 1,000 Ohms/Volt 
D.C. MILLIAMPERES: 0-10-100-500, at 250 Millivolts 
OHMS: 0-2,000-400,000, (12-2400 at center scale) 

MODEL 666 -HH.. . .U.S.A. Dealer Net Price .... $22.00 
Leather Carrying Case, $4.75. 

MODEL 625 -NA. This is the widest range laboratory -type 
instrument with long 5.6" mirrored scale to reduce parallax. 
Special film resistors provide greater stability on all ranges. 
Completely insulated molded case. Built by Triplett over a 
long period of time, it has thoroughly proved itself in labora- 
tories all over the world. 

TECH DATA 

SIX D.C. VOLTS: 0-1.25-5-25-125-500-2500, at 20,000 Ohms/Volt 
SIX D.C. VOLTS: 0-2.5-10.50-250-1000-5000, at 10,000 Ohms/Volt 
SIX A.C. VOLTS: 0-2.5-10-50-250-1000-5000, at 10,000 Ohms/Volt 
D.C. MICROAMPERES: 0-50, at 250 Millivolts 
D.C. MILLIAMPERES: 0-1.10-100-1000, at 250 Millivolts 
D.C. AMPERES: 0-10. at 250 Millivolts 

OHMS: 0-2000-200,000, (12-1200 at center scale) 
MEGOHMS: 0-40, (240,000 at center scale) 
SIX DECIBELS RANGES: -30 +3.0, +15, +29, +43, +55, +69. 

(Reference level "O" DB at 1.73 V. on 500 -Ohm line.) 
Six Output on A.C. Volts ranges. 

MODEL 625-NA.....U.S.A. Dealer Net Price.... $45.00 
Carrying Case, $5.50. Accessories available on special order 
for extending ranges. 

MODEL 2405-A. This instrument combines ultra sensitivity 
with a large 53/4" scale meter and is housed in a rugged metal 
case. . . It is furnished with hinged cover so that it can be 
used for service bench work or for portable field service. 
Gives A.C. Amperes readings to 10 Amps. 

TECH DATA 

D.C. VOLTS: 0-10-50-250-500-1000, at 20,000 Ohms/Volt 
D.C. AMPERES: 0-10, at 250 Millivolts 
D.C. MILLIAMPERES: 0-1-10-50-250, at 250 Millivolts 
D.C. MICROAMPERES: 0-50, at 250 Millivolts 
A.C. VOLTS: 0-10-50-250-500-1000 at 1000 Ohms/Volt 
A.C. AMPERES: 0-0.5-1-S-10, at 1 Volt -Ampere 
OHM-MEGOHMS: 0-4000-40,000 ohms -0-4-40 megohms (self-contained 

batteries) 
OUTPUT: Condenser in series with A.C. Volts ranges 
DECIBELS: -10 to +15, +29, +43, +49, +55. (Reference level "0" DB 

at 1 73 V. on 500 -ohm line.) 
CONDENSER TEST: Capacity check of paper condensers is possible by 

following data in instruction book. 

MODEL 2405-A.....U.S.A. Dealer Net Price ... .$59.75 

MODEL 2451. Electronic Volt -Ohm -Mil -Ammeter ... is easy 
to use in complicated testing . A must in F.M. and TV 
work in any sensitive circuit where low current drain is 

a factor .. . 

TECH DATA 

D.C.-A.C.-A.F. VOLTS: 0-2.5-10-50-250-500-1000 
R.F. VOLTS: 0-2.5-10-50 
D.C. MILLIAMPERES: 0-2.5-10-50-250-500-1000 
OHMS: 0 -1K -10K -100K 
MEGOHMS: 0-1-10-100 
INPUT IMPEDANCE: I1 Megohms on D.C. Volts. 

4.8 Megohms on A.C.-R.F. Volts 

MODEL 2451... .,. U.S.A. Dealer Net Price $76.50 
External high -voltage probe available on special order. See 
the Triplett V.O.M. line at your local Radio Parts Distributor 
or write 

TRIPLETT ELECTRICAL INSTRUMENT COMPANY BLUFFTON, OHIO, U.S.A. 

In Canada: Triplett Instruments of Canada, Georgetown, Ontario 

zccc:.úa42 .C'a.Qt 

16 
November, 1948- ELECTRONICS 

www.americanradiohistory.com



Plastics where plastics belong If is a combination of chemical, electrical, physical, and mechan- 

ical properties which makes Synthane laminated plastics valuable 
in so many applications. Synthane is moisture and corrosion 

resistant, easily machined and weighs only about half as much 

as aluminum. One of the best electrical insulators known, 
Synthane is hard, dense, strong and has excellent anti -frictional 

qualities. Synthane is also the set plastic ... not affected by 
wide variations in temperature. 

Among the more domestic occupations of our type of 
plastics are these bushings used in Dormeyer Food Mixers. 

for electrical insulation, wear resistance and mechanical strength. 

The brush holder bushings (above) utilize Synthane's out- 
standing electrical qualities-high dielectric strength, low 
moisture absorption, high dielectric constant- to insulate the 

brush mechanism. In addition, Synthane's unusual mechanical 
strength helps them render long and useful service without 

need of replacement. These and other hard-working properties 
also fit Synthane for use in fans, refrigerators, washing 

machines, vacuum cleaners, ironers, sewing machines and 
many other electrical appliances. 

If there's a use for Synthane in your product, let us help 
you with design, materials or completely fabricated parts. 
Write for your free copy of our complete catalog of Synthane 

plastics today! Synthane Corporation, 6 River Road, Oaks, Pa. 

SYNTrFlEANE] 
S! 

dhow - 

where Synthane belongs 

DESIGN MATERIALS FABRICATION SHEETS RODS TUBES 
FABRICATED PARTS MOLDED -MACERATED MOLDED -LAMINATED 
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STUMPED? 
By a material problem? 

PLAN WITH PLASTICS 

ihajaiLks FOR THIS COMPLETE CATALOG 

SYNTHANE CORPORATION, 
6 RIVER ROAD, OAKS, PA. 

Please send me without obligation a complete catalog of Synt ane 
Gentlemen: 

technical plastics. 

Name 
Company 
Address_ Zone State 

Solve your present and future design problems with 
SYNTHANE Technical Plastics Sheets Rods Tubes 
Fabricated partsMolded-laminatedMolded-macerated. 
Consult us before you design and save time and trouble. J 

; SY ANE 
-4- ,\ 
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You can match the characteristics of 
most transcriptions and recordings... 

...with the 109 T pe Reproducer Group 

Recording characteristics vary widely from 
one company's recordings to another. But... 
when you use the Western Electric 109 Type 
Reproducer Group, with its 7 -position Equal- 
izer, you can correct for practically any of the 
more commonly used recording character- 
istics. 

Note in the adjoining panel how closely the 
109 Type Group equalizes not only for the 
NAB and Orthacoustic curves, but also for 
commercial records and lateral transcriptions. 
In f ict, you can match within close tolerances 
all vertical and most lateral transcriptions 
and e#90% of phonograph records. 

That's one factor in the high -quality per- 
formance of the 109 Type Group. Another is 
the exceptionally low intermodulation dis- 
tortion of the 9 Type Reproducer. Hear the 
Group for yourself - note how this feature 
reduces "hash" at the higher frequencies. 

The 109 Type Group consists of reproducer 
arm, your choice of 9A or 9B Reproducer, 
equalizer and cable assembly, and repeating 
coil. You can easily mount this top -perform- 
ance group on your present turntables-and 
you can get it from stock! 

Place your order with your local Graybar 
Representative - or write Graybar Electric 
Co., 420 Lexington Ave., New York 17, N. Y. 

QUALITY _ 
COUNTS 

DISTRIBUTORS: IN THE U. S. A.-Grabber Electric Company. IN 
CANADA AND NEWFOUNDLAND-Northern Electric Co., Ltd. 

See how closely the 109 duplicates all of these recording curves +` 
Recording Choroctarictic 

109 Type Reproduc.r Group 
(using average production reproducrj - 

NAB LATERAL 

,....._ 3 ... .... 
ó t IIII I'I 50 10 500 - 
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Equalizer Curve II, l'os. L2 

20 
ORTHACOUSTIC 

10 --== 
o 

11111 --= 
-10 111111111111heal 

55 ---` 
00 10000 Equalizer Curve II, l'o.. 1.2 

Typical curves for commercial records 
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SPECIAL 
MIXTURE 

BECAUSE OFHC Copper looks like any other copper, 
Revere takes great pains to identify it throughout process- 

ing, to see it is not lost track of or mixed up with other types. 
The obvious thing is to mark each piece, which is done, but 
markings are obliterated by operations such as rolling, and so 
Revere goes to the length of assigning special personnel to follow 
each lot of OFHC Copper from one operation to another, watch- 
ing carefully to be sure each load is kept intact. 

In addition, Revere takes full cognizance of the fact that 
OFHC Copper for radio purposes must have special qualities. In 
making anodes, it must be deep drawn, and for the feather -edge 
seal, it must be capable of being rolled or machined down to 
.0027.010". By carefully controlling mill processing, grain size 
is kept at or below permissible limits. Freedom from oxygen, 
and from voids, is guaranteed by the method of casting the bars 
from which we roll the forms required. In addition, there is an 
operation which results in Revere OFHC Copper being not just 
commercially free but nearly absolutely free of internal and ex- 
ternal defects. This great care in producing copper for radio and 
radar purposes probably accounts for the fact that Revere is a 
preferred source of supply. 

REVERE PRODUCTS AND SERVICES 

All Revere Metals are processed with the 
care and attention required to assure that 
they meet all metallurgical and physical 
specifications. Revere supplies mill products 
in non-ferrous metals and alloys, and also 
electric welded end lockseam steel tube. 
An important part of our service to industry 
is the Revere Technical Advisory Service, 
which will gladly collaborate with you on 
specifications and fabrication methods. 

RES/ERE 
COPPER AND BRASS INCORPORATED 

Founded by Paul Revere in 1801 

230 Park Avenue, New York 17, New York 

Mills: Baltimore, Md.; Chicago, Ill.; Detroit, Mich.; 
New Bedford, Mass.; Rome, N.Y. 

Sales Offices in Principal Cities, Distributors Everywhere 
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1 
TUBULAR ' .& CERAMIC CAPACITORS 

CN -1 .200x .375 Mir 
CN -13 .200x .437 

CN -2 ` . - .200x .625 

CN -19 

.,...pgalee 
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GENERAL OFFICES: 
FRANKLINVILLE, N.Y. 

SALES OFFICES: 
IN ALL PRINCIPAL CITIES 
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No Service is too Rugged for FEDERAL .s. 

This specially designed shock platform vibrates at 
5 G's. A Federal Mobile Radiotelephone, placed 
on it without shock mounts, must operate per- 
fectly throughout a shock test of 10 minutes. 

You can specify Federal Mobile Radiotele- 
phone with confidence-and be sure of the finest 
performance under the toughest operating con- 
ditions. At the factory, every Federal Mobile 
Radiotelephone has to operate at peak efficiency 
under "engineered" conditions that far exceed 
those encountered normally in police, fire, taxi, 
utility, bus, truck, forestry or any other kind of 
duty. 

Every Federal Mobile Radiotelephone un- 
dergoes a test even more severe than that given 
to military tank and aircraft equipment - the 
Federal "shock test." The unit is vibrated, with - 

cut shock mounts, at 5 G's-which is the force of 
an impact equivalent to 5 times its own weight. 
This rigorous test continues for 10 minutes while 
the equipment is in actual operation. 

This is only one of the thorough tests which 
every Federal Mobile Radiotelephone must pass 
- and pass with flying col- 
ors-before it is shipped. 
You will find it profitable to 
get the facts on Federal . , . 

the shock -tested Mobile 
Radiotelephone. Write to 
Department I-716. 

Federal's Mobile 
Transmitter -Receiver Unit 

Federal Telephone and Radio Corporal/oil 

KEEPING FEDERAL YEARS AHEAD... is ITST s world-wide 
research and engineering organization. of which the Federal 
Telecommunication Laboratories, Nutley. N. J., is o unit. 

IOU KINGSLAND ROAD, CLIFTON, NEW JERSEY 

In Conado: Federo) Electric Manufacturing Company, Ltd., Montreal. P. Q. 

Copan Distributors: International Standard Electric Corp. 67 Broad St . N.Y 
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MODEL No. 1 RADIONM (above, left) and ten 
"Filpecs" molded into a single amplifying unit 
(above, right) help Microtone build hearing 
aids that are smaller, more efficient and easily 
serviced. "Fil pec" is shown below. 

How Microtone uses 

twelve Printed Electronic Circuit units 

to save space and simplify 

production of fine hearing aids! 

Microtone's Sealed Power Amplifiers 
consist of 12 Centralab Filpecs molded 
into two units for greater compactness... 
quicker installation ... faster servicin,. 

Models ronrtesy of The Microtone Co. 

*Centralab's "Printed Electronic Circuit" - Industry's newest method for 
improving design and manufacturing efficiency! 

HFARING AIDS are smaller and lighter. Hearing aid performance 
is better ... absolutely unaffected by moisture and humidity. 

Centralab's amazing Printed Electronic Circuit is an important reason 

... and the Microtone hearing aid is important proof. When Micro - 

tone engineers switched to P.E.C. "Filpec," here's what they found. 

Centralab's Filpec cuts down size and weight by reducing the num- 

ber of components needed. It makes increased production possible 

by eliminating many assembling operations. It improves performance 
by minimizing the chance of broken or loose connections. 

Integral Ceramic Construction: Each Printed Electronic Circuit 

is an integral assembly of "Hi -Kap" capacitors and resistors closely 

bonded to a steatite ceramic plate and mutually connected by means 

of metallic silver paths "printed" on the base plate. 
You'll want to see and test this exciting new electronic develop- 

ment. For complete information about "Filpec" as well as other 
CRL Printed Electronic Circuits, see your nearest Centralab Repre- 

sentative, or write for Bulletin 976. 

abIN 1948! 

Division of GLOBE -UNION INC., Milwaukee 
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does the work of 2 oscillographs 

WITH THE TYPE 5RP-A CATHODE-RAY TUBE 

AT 4000 VOLTS ACCELERATING POTENTIAL 

The new Du Mont Type 248-A, 
which replaces the former Type 
248 in the medium -voltage field, 
now employs the Type 5RP-A 
Cathode-ray Tube at an accelerat- 
ing potential of 4000 volts. As a 
wide -band oscillograph (5mc) for 
studies of pulses and other sig- 
nals containing high -frequency 
components, the Type 248-A still 
provides all the desirable fea- 
tures of the discontinued Type 
248. In addition, it may be used 
immediately as a high -voltage os- 

cillograph simply by plugging in 
a suitable power supply. No mod- 
ification is necessary. 

Thus the new Type 248-A can 
take the place of two instruments 
-a medium -voltage and a high - 
voltage cathode-ray oscillograph. 
And, best of all, production econ- 
omies allow the new Type 248-A 
to be sold at the same low price 
of the former Type 248. 

Now, more than ever, the Type 
248-A excels any instrument in 
its class! 

Du Mont Type 248-A 
Cat. No. 1244-E, with 5RP2-A 

$1870.00 

AND FOR OPERATION AT 14,000 VOLTS ACCELERATING POTENTIAL, JUST 

PLUG IN THE TYPE 263-B HIGH -VOLTAGE POWER SUPPLY 

The requirements of modern os- 
cillography frequently demand 
relatively high accelerating po- 
tentials for the investigation and 
photo -recording of high-speed 
transients and pulses of extreme- 
ly low repetition -rates. 14,000 
volts accelerating potential is im- 
mediately available for these 
studies, with the Type 248-A, by 
simply plugging in a power sup- 
ply such as the new Du Mont 
Type 263-B. No modification is 
necessary. 

With the power supply and the 
Type 2088 Projection Lens, the 
Type 248-A becomes also a pro- 
jection oscillograph. 

The facility with which the 
range and versatility of the Type 
248-A are thus increased, togeth- 
er with the availability of such Du 
Mont accessories as projection 
lenses, power supplies and oscil- 
lograph record cameras, is fur- 
ther evidence that in oscillogra- 
phy, Du Mont is always your best 
buy. 

e Technical details on request 
Du Mont Type 263-B 
High -Voltage Power Supply 
Cat. No. 1208-E $142.50 

O ALLEN O. DU MONT LABORATORIES, INC. 

49" 
ALLEN B. DU MONT LABORATORIES, INC., PASSAIC, N. J. 
CABLE ADDRESS: ALBEEDU, NEW YORK, N.Y., U.S.A. 
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ENSURING GREATER EFFICIENCY 

in R.F. HEATERS and TRANSMITTERS 

Special silver layer gives 

low - loss high conductivity 

electrode surfaces. 

Special triple mounting allows 
shape passage of air along outside Aerodynamic ° gives 

of body, and is specially de- improved cooling, particu- 

signed for ban ks of capacitors larly with forced draught. 

on extra high R.F. loads. 

{ 
Glazed sheds give ample 

flashover path in all 

conditions of humidity. 

Ceramic body of special 

transmitter low -loss ceramic. 

TRIPLE MOUNTING TYPE 

Lead -through Tag 

Mounting Type i Mounting Type 

SAMPLES FROM THE RANGE OF 24 TYPES 

TYPE HLS2033 
X - 

HLT2024 HLT2023 HLC2013 HLC20I3 

Capacitance 200 430 500 820 1250 

Max. R.F. Load 70 50 50 25 25 

Peak Voltage 7.5KV 7.5KV 7.5KV 7.5KV 7.5KY 

Max. R.F.Current 30 Amps. 30 Amps. 30 Amps. 30 Amps. 30 Amps. 

Body Dimensions 14" ,: 34" I;" y 34" 14" ' 34" 14" > 34" 1;" x 3}' 

* Lead -through type, oll other examples triple mount ng type. 

CERAMIC 

Heavy rod connection with double 

spider mounting gives reliable 

heavy current connection to inside 

silver layer. 

!APA CITO RS 
Designs registered U.S.A., 
U.K. and other territories. 

U.1.C. of England, pioneers in the manufacture 

of Ceramic Transmitter Capacitors, are foremost 

in the development of special ceramic bodies 

for Transmitter Capacitors. These special low - 

loss ceramic bodies, together with the aero- 

dynamic shape of the capacitor, have made it 

possible to pack heavy R.F. ratings into small 

dimensions. U.I.C. " Hi -Load " Capacitors 

are of rugged construction, electrically stable, 

and will not deteriorate. Further details fur- 

nished on request. All orders and enquiries to: 

UNITED INSULATOR CO. LTD 

TOLWORTH, SURBITON, SURREY, ENGLAND Cables: CALANEL, SURBITON. SURREY 
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35°C 
Aerocom's new V. H. frequency AM radiotelephone transmitter is designed 

and built to operate amid ice and snow or steaming jungles, and what's 

more, this fine transmitter will give long trouble free efficient 

service with low maintenance and operating costs. Built in two 

models VH-200 and VH-50 to meet your communications needs. 

Model V H - 2 00 
be 

The model illustrated (VH-200) operates on one Crystal I,ri Controlled frequency (plus one closely spaced frequency) G:i i r y _ 1 f 
anywhere in the range 118-132 Mcs. or 132-165 Mcs., 
A-2 (with accessory unit) or A-3 AM. Nominal carrier 
power 200 watts up to 132 Mcs., reduced power up to ?, 
165 Mcs. Low temperature operation using gas filled ;40:..1' 
rectifiers. Normal temperature operation using mercury .lr'- 
vapor rectifiers. Relative humidity up to 95%. Model 
VH-50 has similar characteristics except nominal carrier 
power is 50 watts. Complete technical data on both 
models on request. Aerocom builds other radiotelegraph 
and telephone transmitters with accessories, and invites 
your inquiry if you have a communications problem. 

CONSULTANTS, DESIGNERS AND MANUFACTURERS OF STANDARD OR SPECIAL 
ELECTRONIC. METEOROLOGICAL AND COMMUNICATIONS EQUIPMENT 

lluuu11,rwru/811Mmiartit,............ 

+45°C 

AERONAUTICAL COMMUNICATIONS 
3090 Douglas Road, Miami 

DEALERS: Equipeletro Ltda., Caixa Postal 1925, Rio de Janeiro, 
Brasil * Henry Neuman Jr., Aportado Aireo 138, Barranquilla, Colombia 
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VISUAL 
ALIGNMENT 
GENERATOR 

For the Radio and Televi- 
sion Serviceman - for the 
Experimenter - for the 
Amateur - for the Radio, 

Electronics Engineer 

PHILCO 7008 
The only completely self-contained and moderately priced instrument for aligning television and 

FM receivers. Includes 5 different signal generators with their associated controls; a complete 

oscilloscope with centering, gain, focus, intensity, phasing and blanking controls, and power sup- 

plies; separate RF probe for measurements of sensitive circuits without disturbance. Removable 

crosshatch screen for ultra -short 3" cathode-ray tube. Compartment for cables and RF probe. 

WRITE FOR TECHNICAL LITERATURE 

Philco Corporation, Philadelphia 34, Pa. 

No. 7008 Philco Visual Alignment 
Generator 

No. 7001 Philco Electronic Circuit 
Master 

No. 7070 Philco RF Signal Generator 

No. 5072 Philco 

No. 7030 Philco 

No. 7019 Philco 

Crosshatch Generator 

Dynamic Tester 

Junior Scope 

COMPLETE PHILCO TEST EQUIPMENT LINE 

Primarily, to provide for the needs of radio's largest, 
best informed group of service technicians-the 25,000 
members of Philco Service - Philco engineers have cre- 
ated this complete line of precision instruments for radio 
measurements, in compact, portable, inexpensive form. 
The unique, practical advantages of Philco equipment 
are widely known today, wherever electronic devices are 
used-in communications, laboratories, and industrial 
plants. If you use, or plan to use, electronics in your 
work, get the facts now about Philco Test Equipment. 

PHI LCO CORPORATION Philadelphia 34, Pa. 
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RADIO "TRAFFIC COP" 
with a good heart! 

Operating where audio frequencies 
crowd the thoroughfares, variable at- 
tenuators assure precision volume con- 
trol in speech input equipment for 
radio consoles, sound motion pictures, 
public address systems, and television. 

With a "traffic cop" of this type in 
each microphone circuit of a multi - 
microphone set-up, input volume of 
one unit can be gradually faded out 
while that of another is increased; 
close-up and background program ef- 
fects can be reproduced with whatever 
degree of contrast is desired; and the 
resultant mixing of all microphone in- 
puts can be precisely and smoothly 
handled, through a master gain control, 
to meet all variations in program tonal 
intensity. 

Since impedance of a circuit is kept 
constant while volume is changed, uni- 

',Ayost MuorJ 

form performance is obtained without 
sacrifice of quality. 

To assure topnotch results, the maker 
-Daven Company of Newark, N. J.- 
specifies that all its resistors, "stand- 
ards in the industry", be wound with 
wire drawn from Driver -Han -is electri- 
cal heat and corrosion -resisting alloys: 
Nichrome*V, Nichrome*, Advance*, 
D -H Manganin and the newly devel- 
oped 331 Alloy which has very high 
specific resistance and a very low tem- 
perature coefficient of resistance. 

If you require electrical resistance 
wire of outstanding uniformity, high 
stability, and long life, be guided by 
the example of Daven, whose products 
are used the world over, and have 
Driver -Harris supply your needs. For 
D -H alloys are the very heart of good 
electrical equipment of all kinds. Send 
us your specifications. 

Nichrome is Manufactured only by 

Driver -Harris Company 
HARRISON, NEW JERSEY 

BRANCHES: Chicago, Detroit, Cleveland, Los Angeles, San Francisco, Seattle 
Manufactured and sold in Canada by 

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

Dependable "heart" of Daven Attenu- 
ators is D -H electrical resistance wire. 

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

Silver alloy contacts assist 
in improving performance. 

Notably compact, Daven Rotary -type Variable Attenuators are made in sizes from 13/4" to 23/4" outside diameter. Standard units, giving up to 45 steps of attenuation, are available with built-in cueing control, enabling recordings, transcriptions, remote or network programs to be cued without necessity for auxiliary switching mechanism. Accuracy of resistance: from 0.1% up. 
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THEY'RE BETTER BECAUSE ... 

the 
EIMAC 
4-65A 

APPLIED RESEARCH by Eimac engineers 

has produced a thoriated tungsten filament 

with ample reserve emission. Its instant heat- 

ing characteristics make the 4-65A well adapted to 

mobile application. 

SPECIALLY DESIGNED screen 

grid effectively shields input and 

output circuits,within the tube,without excessive screen 

power. All intenal structures are self supporting without 

the aid of insulating hardware. 

These are but some of the features that combine 
to make the Eimac 4-65A a better tetrode. It is 

unexcelled in its category as a power amplifier, 
oscillator or modulator. For example, in typical op- 
eration as a power amplifier or oscillator (class -C 
telegraphy or FM telephony) one tube with 
1500 plate volts will supply 170 watts of output 
power with less than 3 watts of driving power. 
A complete comprehensive data sheet on the 4-65A 
has just been released. Write for your copy today. 

EITEL-McCULLOUGH, INC. 
204 San Mateo Ave., San Bruno, California 

Export Agents: Frazer & Hansen, 310 Clay Street, San Francisco 11, California 

PYROVAC' PLATES, tie revolutionary 

Eimac development, withstand excessive abuse. Manu- 

factured by an advanced technique, these plates can handle 

momentary overloads in excess of 1000`1,, consequently 

they contribute appreciably to the +ube's life. 

EIMAC PROCESSED GRIDS, manufactured by 

an exclusive technique, impart a high oegree of opera- 

tional stability. Both primary and secondary emission 

are controlled. 

CONTROLLEC PRODUCTION prac- 

tices include a slow oven -anneal to re- 

move the last vestige of residual strains, and four to 

eight hours of testing under severe VHF conditions. 

'Trade Mark Reg. U. S. Pat. Off. 
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INDIANA PERMANENT MAGNETS MAY BE YOUR ANSWER, TOO 

Each of the four magnets 
shown here is different in 
size, weight, material, and 
price; yet each will produce 
exactly the same amount 
of energy. 

_. 

"PACKAGED ENERGY" SAVES SPACE, CUTS COSTS 

INDIANA permanent magnets fit your need like a doc- 
toi s prescription-the right material, the right design, 
the right magnets to do your job best. 

When you buy Indiana permanent magnets, you buy product 
improvement ... new and higher efficiency . new versatility.. 
new economy. Today, Indiana magnets are performing opera- 
tions that were impractical only a few years ago-actually replac- 
ing many mechanical and electrical devices-and with less 
weight, less bulk, lower cost. 

For example, certain radar magnets of Alnico originally weighed 
14 pounds. Through redesign by Indiana, their size was reduced 
materially and their weight cut to 31/2 pounds. Both were of 
identical material; both produced the same energy. The sub- 
stantial savings in weight and cost were accomplished wholly 
by a change in design. Consultation with our engineers may 
result in similar savings for you. 

NEW! BOOKLET NO. 4-E11- 
TELLS ALL ABOUT PERMA- 
NENT MAGNETS. A NOTE 
ON YOUR COMPANY LETTER- 
HEAD WILL BRING YOU A 
FREE COPY. 

Indiana is the only manufacturer of all types of 
commercially used permanent magnet alloys. Con- 
tinuous research and production control assure 
top quality and uniformity of all your Indiana 
permanent magnets, regardless of size or quantity. 
Call on our Special Design Service in solving your 
problems. 

THE INDIANA STEEL PRODUCTS COMPANY 
PRODUCERS OF "PACKAGED ENERGY' SPECIALISTS IN PERMANENT MAGNETS SINCE 1908 

6 NORTH MICHIGAN AVENUE CHICAGO 2,ILL. PLANTS: VALPARAISO, INDIANA; CHAUNCEY, N. Y. 
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FREED HERMETICALLY SEALED CLASS A GRADE 1 COM- 

PONENTS ARE APPROVED for JAN-T-27 SPECIFICATIONS. 

POWER TRANSFORMERS 
FILTER REACTORS 
AUDIO TRANSFORMERS 
SUPERSONIC TRANSFORMERS 
WAVE FILTERS 
HI -9 COILS 
DISCRIMINATORS 
SATURABLE REACTORS 
PULSE TRANSFORMERS 
CHARGING CHOKES 

TRANSFORMER CO., INC. 
Dept. NE 72-78 Spring Street 

aMilla 111 

New York 12, N. Y. 
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CAl'ACI'l'O1tS 
...engineered by AEROVOX 

Aerovox Series 20 Hyvol im- 
pregnated and filled capacitors in 
ratings up to 50,000 v. in hermet- 
ically sealed welded steel cases. 

Aerovox Series 26 stack - 
mounting Hyvol impreg- 
nated and filled capacitors 
in ratings up to 150,000 v. 
Laminated bakelite cases. 
Cast -aluminum terminal 
ends. 

Submit your capacitor problem. 
The tougher the better! Write, 

for Iiterature. 

For those extra -severe 
-serv- 

ice 

n the ear 
Aer Best 

°yox units have 
as others, 

stamina that 
ma 

e the extra es e 
Decades 

of last 
seco experience on 

pro 
vide an 

nd to background 
'n solving 

all 
kinds of capacitor pacitor prob do unexcelled 

n facilities assure 
Q 

prOduc- 
as 

ITY Aer ovoxl as quantity UAL, 

iberaljY e 
capacitors 

are 
_ A 

nglheered for 

their 

ulti 1a 
applications. Special m tissues Yer capacitor .10 flammable 

Fl 

long -life, 
Yvol impregnant and 

filtration 

n'in 
testing c ofi 

production routine 1 egnant as regular 

d thorough 
th.. posipositivehermetic 

ere facts sealir_.g_ 

frlanshlp sp 11 
Aerovox 

ee 
service. 

long, 
trouble. 

use 
Aerovox 

capacitors 

speak for the m daily finer i er capacitors 
are built. Aero- 

vox 

/news.meet most severe eady t 
require 

- 

FOR RADIO -ELECTRONIC AND 
INDUSTRIAL APPLICATIONS 

AEROVOX CORPORATION, NEW -BEDFORD, MASS., U.S A 

SALES OFFICES IN ALL PRINCIPAL CITIES Export: 13 E. 40th ST., NEW Ind 16, R. Y.; 

Cable: 'ARLAS' la Canada: AEROVOX CANADA LTD., HAMILT.N, ONT. 
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No value equ 
Model 260 Volt-Ohm-Milliammeter 
"There's good reason why this is the world's most p)¡ular 
high sensitivity, volt -ohm -it illiammeter. In every part, 
from smallest romtponet to overall design, no lors- 
peting instrument can shoe superiority. It outsells l.e- 

cause it outranks every sii iilar instrument. And in 

the Simpson patented Roll Top safety case, shown 
here, it brings you importa it and exclusive p-o- 
tection and convenience. 

Sub -Panel Assembly- 
Accessible 

with cover 
over resistor 
pockets removed 
to show design 

The ruggedness, he simpibiay +-f ee,,gn, end eh, 
consequent accessibility of components ore shown 
here. Molded of sturdiest bokekte, the sub -panel 
provides separate pockets for res stors. This separo 
tion makes for orderly assemhl , highest possible 
accessibility, and added insulatìmn for preventing 
shorts. All connections ore short and direct. Cable 
wiring is eliminated. Each batºer1 hot its own rom 
parement, again increasing accesäbility. 

The New Simpson Switch Merhenism. You will 
find no other swi ch mechanism ,n the market like 
this Simpson switch. It is built c f melded bokelite 
discs. Unusually sturdy contacts, of heavy stamped 
brass, silver-plated for superioo conductivity are 
molded permanen'ly into each disc. They con never 
come loose, neve get out of sasition. When the 
discs are assembled into the complete switch, these 
contacts are self -enclosed against dust. Danger of 
shorts is automatically eliminates. As the switch is 
rotated from ronge to ronge, the contact is always 
positive and unvoying, 

A boll -and -spring mechanism positions the switch 
at the selected range by a 3 -poi et pressure. Switch 
is thus held securely in place, ye smoothly re-Rosi- 
tions to each new range. This 'mechanism is also 
selfenclosed against dust in o kekelite housing. 

Ask your jobber 
or write for 
complete descriptive 
literature. 

o 

-igh mr)s 
aie pra`e 

(25)00 sdt) 
for TV, recar, 

x-ray and ogler 
high vol aege tes -x. 

also ovaimble 

INSTRUMENTS THAT STAY ACCURATE 
it 

A flick of the finger 
opens or closes the 
Roll Top front. 

RANGES 
20,000 Ohms per Volt D.C., 1,003 Ohms per volt A.C. 
Volts: A.C. and D.C.: 2.5, 10, 50, 250, 1000, 5000 
Output: 2.5, 10, 50, 250, 1000 
Milliamperes, D.C.: 10, 100, 500 
Microamperes, D.C.: 100 
Amperes, D.C.: 10 
Decibels (5 ranges): -10 to -1-52 D.B. 
Ohms: 0-2000 (12 ohms center , 0.200,000 (1200 ohms 

0-20 megohms (120,000 ohms center). 
Model 260, Size: 51/4" x 7" x 21/3" 
Model 260 in Roll Top Safety Co.e, as shown. 

Size: 53/e" x 7" X 43/4" 
Both complete with test leads aid 32 -page Operator's 

center), 

$38.95 

$45.95 
Manual . 

SIMPSON ELECTRIC COMPANY 
5200-5218 W. Kinzie St., Chicago 44, III. 

In Canada: Bach -Simpson, Ltd., London, Ont. 
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This interior view of the Kuhlman 5kva, 4160-120/290 volt, single 
phase, Oil Immersed Self Cooled distribution transformer shows 
secondary breaker, protective links, and BI Core Construction. 
Secondary breaker mechanism normally closes a signal lamp circuit 
at a coil temperature of 105° C, and trips the breaker at 125° C. 
Protective links between primary winding and each line terminal 
disconnect the transformer from the line in the event of transformer 
failure. BI Core Construction, introduced by Kuhlman, pioneered 
use of low loss steel in distribution transformers. Leads are insu- 
lated and protected by Natvar 900 Extruded Vinyl Tubing. 

Products 

Varnished cambric-straight cut and bias 
Varnished cable tape 
Varnished canvas 
Varnished duck 
Varnished silk 
Varnished special rayon 
Varnished Fiberglas cloth 
Silicone coated Fiberglas 
Varnished papers 
Varnished tubings and sleevings 
Varnished identification markers 
Lacquered tubings and sleevings 
Extruded vinyl tubing and tape 
Extruded vinyl identification markers 

Ask for Catalog No. 21 

KUHIMAN 
OISC 

TRANSFORMER 
BEADS 

asce pteected with 

1101111 
40 

Distribution transformers are now more vital 
links in the distribution system than ever before. 
Not only has power consumption reached a new 
peak, but the load itself is more widely dis- 
tributed. 

Completely Self -Protecting transformers manu- 
factured by Kuhlman Electric Company, Bay 
City, Michigan, combine sound design with 
proven accessories. The result is a self-contained 
unit. 

Natvar 400 Extruded Vinyl Tubing, approved 
for 105° C is used to insulate and protect the 
leads because it meets operating temperature 
requirements, and in addition, has uniformly 
superior resistance to oil. 

Prompt deliveries can be made either from a 
nearby wholesaler's stock or direct from our own. 
Full Underwriters' report on request. 

THE N WINAL VARNISHED P 
TELEPHONE 

RAHWAY 7-2171 

201 RANDOLPH AVENUE 

CABLE ADDRESS 

NATVAR: RAHWAY, N. J. 

* WOODBRIDGE NEW JERSEY 
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CONSTANT VOLTAGE 
with low harmonic distortion 
TYPE CVH, an important newcomer in a famous line -a SOLA CONSTANT VOLTAGE Transformer designed for 
use with equipment that requires a source of undis- 
torted voltage. These new transformers, available in 
250, 500 and 1,000 VA capacities, provide all of the 
voltage stabilizing characteristics of the standard SOLA 
Constant Voltage Transformer, with less than 3% har- 
monic distortion of the output voltage wave. 

Since the output voltage wave is essentially sinusoidal, 
these transformers may be used for the moat exacting 
applications such as general laboratory work, instru- 
ment calibration, precision electronic equipment or 
other equipment having elements which are sensitive to 

power frequencies harmonically related to the funda- 
mental. 

As in all SOLA Constant Voltage Transformers the 
regulation is automatic and instantaneous. There are 
no moving parts, no manual adjustments and every 
unit is self -protecting against short circuit. 
Type CVH represents 
an outstanding ad- 
vance in automatic 
voltage regulation 
and an important 
contribution to pre- 
cise electronic equip- 
ment. 

cp...., 
L A/1 TRANSFORMERS 

WRITE FOR THESE BULLETINS 

DCVH-138-complete electrical and 
mechanical characteristics of the 
new Type CVH Constant Voltage 
Transformers. 

DCV-102 - complete engineering 
handbook and catalog of standard 
Constant Voltage Transformers 
available for remedial or built-in 
applications. 

Transformers for: Constant Voltage Cold Cathode Lighting Airport Lighting Series Lighting Fluorescent Lighting Luminous Tube Signs 
Oil Burner Ignition X -Ray Power Controls Signal Systems etc. SOLA ELECTRIC COMPANY, 4633 W. 16th Street, Chicago 50, Illinois 

Yarrfaurrsd under liures by: ENDURANCE ELECTRIC CO., Concord West. N. S. W., Australia ADVANCE COMPONENTS LTD.. Walthamstow, E.. Euglann 
UCOA RADIO S.A., Buenos Aires. Argentina M. C. B. dc VERITABLE ALTER, Courbevoie (Seine). Prance 
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BIG RUNS 
( large or small PARTS ) 

c(k0 etizetyche 

SILL CAP FOR 

RAILWAY CARS 

a. RICHARDSON 
Manufacturers of 

Molded INSUROK....,. 
Capacity for big runs is only one of the advantages 

offered in custom molding by The Richardson 

Company. A blend of long experience, able engineer- 

ing, plant capacity and all-around production effi- 

ciency helps give you a quality job at a price that's 

right. Perhaps you can use these advantages to 

your advantage. 

74e RICHARDSON COMPANY 
GENERAL OFFICES: LOCKLAND. OHIO FOUNDED IN 1858 

Sales Headquarters: MELROSE PARK, ILLINOIS 

CLEVELAND - DETROIT - INDIANAPOLIS - MILWAUKEE - NEW BRUNSWICK, ( N. J - NEW YORK - PHILADELPHIA - ROCHESTER - ST. LOUIS 
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Radio stations can take no chances on "outages"-time off 
the air is costly. For split-second timing, efficiency, and 
continuity, all vital operating information must be readily 
available to the control engineer at a glance. 

For these reasons, instruments of unfailing performance 
and quick readability are a must. The Westinghouse 
instruments at KMOX solved these problems. They also 
provide co-ordinated styling and smart appearance. 

What are electrical measuring problems? 

Would they include-reliable performance ... styling ... 
size ... readability or different types of service ... port- 
able ... switchboard ... panel ... recording? 

The vast lines of Westinghouse electrical measuring 
instruments provide you with the answers to all of these 
problems. Every Westinghouse instrument is backed up by 
more than 60 years of skill, "know-how", and experience 
in every field of industry. J-40362 

Westinghouse Instruments Also Provide You With 

Dials that stay white under 
all conditions 

Magnets that stay perma- 
nent 

Pivots with high shock capac- 
ity and low friction 

Springs that remain con- 

stant for life 

Quick delivery of more 
different ratings and types 

Complete Nationwide Serv- 
ice 

YOU CAN BE ... IF Its 

Westinghouse 
PLANTS IN 25 CITIES ... OFFICES EVERYWHERE 

fecéa//leweI r7;77ine/e ;57 4A/Yd Jöó 

here's 

of Westinghouse 

Instrument 

Performance 

ty4ere re/á6i/ily' 
am/readäóe2" 
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Westinghouse instrument specialists are available in the field for 
consultation on your instrument problems. Call your nearest 
Westinghouse office, or write Westinghouse Electric Corporation, 
P. 0. Box 868, Pittsburgh 30, Pa. 

Send for Booklet B -2209-A, Communication Instrument Booklet 
B-3283, or Switchboard Instrument Booklet B-3363. 

New 50,000 -watt transmitter at station 
KMOX, St. Louis. This station is one of 
the important link; in the Nation's vital 
educational, new;, and entertainment 
industry. 

www.americanradiohistory.com



o.oWAXan MEN 
PROBLEMS IS OLD STUFF 

AT MITCHELL -RAND ... . 

With our background of 59 years experience in solving 
the WAX and COMPOUND problems of the electrical indus- 
try, we no longer think it strange that there are so many 
different and unique specifications and requirements for 
a WAX and COMPOUND to meet. In these 59 years, more 
than 3500 WAXES and COMPOUNDS were developed .. . 

and almost daily a new condition arises calling for a spe- 
cial formula. It was just such a challenge that enabled us 
to produce the latest in Mitchell-Rand's large line of 
WAXES and COMPOUNDS-# 1366EX: here is a CAPACITOR 
END SEAL with characteristics, most unusual-check them 
and see if your electrical apparatus won't benefit from 
its use. 

... and no matter how difficult or involved your insulating 
and impregnating wax or compound problems are . . 

bring them to Mitchell -Rand, the Electrical Insulation Head 
quarters since 1889. 

FREE T()11. THE ASKI\TG 

10 

YOUR'S FOR THE ASKING .. 
is this COMPOUND DATA BOOK. The latest 
work of its kind, it is a comprehensive 
manual containing all the data, facts 
and figures, physical characteristics, test 

methods, active formulas and general 
applications for Mitchell-Rand's exten- 

sive line of Com- 
pounds, Waxes, etc. 

It's free upon writ- 
ten request. 

0 

505110.CM55ecta.Illlcs.S-CEMWRIM a 
fllllMG 9 O 

.. 
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M -i< 'WAXE-- 

_NETRATE fibre ... floss .. . 

bakelite ... paper and cloth. 
HAVE low viscosity . . . high 
surface tension . . . good elec- 
trical characteristics. 

1366EX 
CAPACITOR END SEAL 

Cold Flow 238/243° F 

S. P. (R81B) 250/255° F 

Pouring Temp. 350/400° F 

Color Tan 

Adhesion Satisfactory 

Penetration a 77/100/5 

Chloride Free Yes 

Spec. Gray. 1.55 

Flash Point 450°F 

M -R COMPOUNDS 

RESIST high voltage breakdown 
... salt spray atmosphere . . 

humidity ... cracking or flaking 
... acids and alkalis. 

excellent flexibility and 
adhesive qualities ... high cold 
flow and good thermal conduc- 
t ivity. MORE THAN 3500 FORMULAS 

MITCHELL -RAND INSULATION CO. Inc. 
s N . Y. 

A PARTIAL LIST OF M -R PRODUCTS: FIBERGLAS VARNISHED TUBING, TAPE AND CLOTH I ING PAPERS 
AND TWINES CABLE FILLING AND POTHEAD COMPOUNDS FRICTION TAPE AND SPLICE TRANSFORMER CONJ. 
POUNDS FIBERGLAS SATURATED SLEEVING ASBESTOS SLEEVING AND TAPE VARNISHED CAMBRIC CLOTH AND 
TAPE MICA PLATE, TAPE, PAPER, CLOTH, TUBING FIBERGLAS BRAIDED SLEEVING COTTON TAPES, WEBBINGS AND 
SLEEVINGS IMPREGNATED VARNISH TUBING INSULATED VARNISHES OF ALL TYPES EXTRUDED PLASTIC TUBING 
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Customode is the answer to the ever expanding requirements of audio - 

video equipment. Today, you may install a 15" speaker, communications 

receiver, tuner, and a record changer. Tomorrow, you can add a tele- 

vision set, a pick-up for Micro -groove records, and a record cabinet. The 

illustrations show only a few of hundreds of cabinet variations for 

Home Entertainment Centers. Designed by leading furniture stylists and 

electronics engineers, Customode's "building block" versatility enables 

you to create your own layouts as you wish, when you wish. 

Write today for literature and scale cut-up illustrations. Jensen 

Manufacturing Company, 6607 S. Laramie Ave., Chicago 38, Illinois. 

i 
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KENYON 
K ENYON 

one of the oldest names in trans- 
formers, offers high quality specifi- 

cation transformers custom-built to your require- 
ments. For over 20 years the KENYON "K" has been 
a sign of skillful engineering, progressive design and 
sound construction. 

no serves many leading KENYOmpan- N esy including: Times Facsimile Cor- 
poration, Western Electric Co., General Electric Co., 
Schulmerich Electronics, Sperry Gyroscope Co., Inc. 

Yes, electronification of modern industrial machinery 
and methods has been achieved by KENYON'S 
engineered, efficient and conservatively rated 
transformers. 
For all high quality sound applications, for small 
transmitters, broadcast units, radar equipment, ampli- 
fiers and power supplies - Specify KENYON! 
Inquire today for information about our JAN ap- 
proved transformers. 

elseck ?noun ze ecùte ite a4 
"T" LINE TRANSFORMERS 

HERMETICALLY SEALED TRANSFORMERS 
"A" LINE TRANSFORMERS 

PLATE TRANSFORMERS 

FILAMENT TRANSFORMERS 

REACTORS 

CHOKES 

MODULATION TRANSFORMERS 

INTERSTAGE TRANSFORMERS 

INPUT & OUTPUT TRANSFORMERS 

V SPECIAL FREQUENCY TRANSFORMERS 

ISOLATION TRANSFORMERS 

V AUDIO TRANSFORMERS 

HUMBUCKING TRANSFORMERS 

AUTO TRANSFORMERS 

Now - for the first time in any transformer catalog, 
KENYON'S new modified edition tells the full com- 
plete story about specific ratings on all transformers. 
Our standard line saves you time and expense. Send 
for the latest edition of our catalog now! 

SEND FOR OUR CATALOG NOW! 
KENYON Transformer Co., Inc 
840 Barry Street, New York 59, N. Y. / 

/ Send me the latest edition of your new catalog without obligation 

Nome, Address 

Position City 

Company State 

ee,e. 
5 

38 
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Improved 
Efficiency in 

Plastic Molding 
Machines 

Rockford's 
Prize Winning Design 

uses a LORD 
Vibration Control 

System 
-4000r/ 

THE outstanding design features of the 
Rockford Hy-Jector Automatic Molding Ma- 
chine won one of the five equal awards in an 
annual product design contest. 

A Lord Vibration Control System is an 
important part of Rockford's design. Here's 
what Rockford says: 

"In attempting to incorporate the maximum 
possible tube life and protection for the other 
components of the High Frequency R. F. 
Generator used in the Rockford Hy-Jector 
Automatic Molding Machine for Thermoset- 
ting Materials, we chose the Lord Mountings 
because of their superiority in the field of 
Vibration Control. They have proven them- 
selves in our application." 

This is another example of improved product 
performance with a Lord Vibration Control 
System. 

Bulletin 900 is a complete outline of Lord 
products and services. Write for it today. 

LORD MANUFACTURING CO., ERIE, PA. 
Canadian Representative: Railway & Power Engineering Corp., Ltd. 

Vibration Control Systems 
The entire cabinet containing the dielectric 
heating unit is mounted on Lord Holder 
Type Plate Form Mountings, and the 
blower within the cabinet is separately 
mounted on smaller mountings of the 
same type. 
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When it comes to fitting Budgets as well as Circuits .. 

you can't beat the effectiveness of 
STRUTHERS-DUNN'S 5,348 RELAY TYPES 

HERE ARE RELAYS FOR ALMOST EVERY CONTROL APPLICATION - 
Data Bulletins available on any of these general types 

SMALL RELAYS POWER RELAYS SENSITIVE RELAYS 
Midget-General Pur- Large Power-Mercury Swing Low Power- 

pose-Vending Machine Mercury Clapper-Nutcracker Snap Action 
(D-C)-High Voltage 

INSTRUMENT -CONTROLLED MEMORY RELAYS (MecIy nical Lakh) 
RELAYS Industrial Types-Vibration-Resistant Types 

SEQUENCE RELAYS SPECIAL-PURPOSE RELAYS TIMING RELAYS 
Ratchet Types- Lamp Control-Polarized-Closb Inertia-Thermal 
Multipole Types Differential-Overload Motor Motor -Operated 

Reversing-Telephone Signalling 

With 5,348 standard types to choose from .. . 

With each type subject to many electrical and 
mechanical adaptations . 

Struthers -Dunn can readily match the relay re- 
quirements of both your circuit and your budget. 
Prices are well in line-and, by way of good meas- 
ure, you get all of the advantages of well designed. 
sturdily constructed relays that are specifically 
"tailored" for your particular application. 

STRU1'HERS-DUNN, INC., 150 N. 13th St., Philadelphia 7, Pa. 

STRUTHERS-DUNN 
40 , Y4o-ELECTRONVC' 
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METALLIZED -GLASS 

ATTENUATING ELEMENTS 

PRECISE AND PERMANENT 

CALIBRATION 

BROADBAND 
CHARACTERISTICS 

NEGLIGIBLE INSERTION LOSS 

BACKLASH -FREE 

VERNIER DRIVE 

LOW REFLECTION 

WELL SHIELDED CASING 

66 COURT STREET 
BROOKLYN 2, N. Y. 

.. AT 5,000 
MEGACYCLES? 

.. AT 25,000 
MEGACYCLES? 

ELISION 
VARIABLE 

ATTENUATORS 
These attenuators, utilizing metallic -film -on -glass 

resistive elements, are of the most advanced design 

now available. Broadband matching, minimum 

frequency sensitivity, and constancy of attenuation 
with time, are but a few of the advantages which 

this technique affords. Casing designs available 

cover requirements from that of a simple power 

control attenuator to that of a precisely calibrated 
secondary standard. 

Metallized glass attenuators are an important 
type of microwave measurement component in the 

complete PRD line. Available also are precision 

slotted sections and probes, impedance matching 
devices, frequency meters and standard cavities, 

and all of the other items which make up a com- 

plete measurements bench. An illustrated catalog 

and price list may be obtained by writing to Depart- 

ment E-7, on company letterhead. 

RESEARCH 

R DEVELOPMENT COMPANY, Inc. 

ELECTRON ICS - November, 1948 
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er Transformers 
With Wg- 'ß Famous 

Sealed in Steel Construction 
The clean, streamlined appearance and compactness of CT's 
new Sealed in Steel construction contribute immeasurably to 
the trim, precision -like effect of any electronic equipment. 

In addition, CT Transformers provide "steel wall" pro- 
tection against atmospheric moisture, efficient magnetic and 
electro -static shielding, unsurpassed strength and rigidity to 
withstand shock and vibration, and unusual convenience of 
mounting. 

Two base styles are available for most of the units in this 
catalog line, one with clearly identified solder lugs in a 
phenolic terminal board, the other with RMA color coded 
leads, stripped and tinned for easy soldering. 

The design of these new power transformers assures maxi- 
mum performance with minimum physical size and minimum 
temperature rise in accordance with RMA standards. 

The wide range of carefully selected ratings achieves maxi- 
mum flexibility of application, close matching with today's 
preferred types of tubes, and conformance with all industry 
standards. 

Write direct for catalog illustrating, describing and listing the 
complete line, or contact your nearest radio parts jobber at once. 

WNW 

Typical Motorola FM two-way radiotelephone re- 
ceiver utilizing Sealed in Steel Chicago Transformers. 

PLATE AND FILAMENT SUPPLY TRANSFORMERS 
Primary 117 Volts, 50-60 Cycles 

For CAPACITOR INPUT SYSTEMS 

Catalog 
Number 

PC -55 
PC -70 
PC -85 
PC -105 
PC -120 
PC -150 
PC -200 

HIGH VOLTAGE 
SECONDARY FILAMENTS 

A.C. D.C. 
Volts Ma. 

270-0-270 
335-0-335 
330.0.330 
345.0.345 
375.0-375 
370-0.370 
385-0.385 

55 
70 
85 

105 
120 
150 
200 

D.C. 
Volts 

Output 

260 
320 
320 
320 
380 
390 
390 

Rectifier No. 1 No. 2 
olts Amps. Volts Amps.Volts Amps. 

5 2 6.3CT 2 
5 2 6.3CT 3 
5 2 6.3CT 3 
5 2 6.3CT 3.5 
5 3 6.3CT 4 
5 3 6.3CT 4 6.3CT 1 
5 3 6.3CT 4.5 .6.3CT 1 

For REACTOR INPUT SYSTEMS 

PR -55 350-0350 55 260 5 2 6.3CT 2 
PR70 425-0-425 70 320 5 2 6.3CT 3 
PR -85 440-0-440 85 325 5 2 6.3CT 3 
PR -1.05 445-0445 105 325 5 2 6.3CT 3.5 
PR -120 500-0-500 120 400 5 3 6.3CT 4 
PR -150 505-0-505 150 400 5 3 6.3CT 4 
PR -200 520-0-520 200 410 5 3 6.3CT 4.5 

550-370-75-0 
PR -300 -75-370-550 300 425 5 6 6.3CT 5 6.3CT 1 

6.3CT 1 
6.3CT 1 

Also available in the Sealed in Steel constructions: 
FILTER REACTORS with current ratings to match power transformers above. FILAMENT TRANSFORMERS to meet o wide range of modern tube 
requirements. 
AUDIO TRANSFORMERS-Input, Output, Driver, and Modulation-that 
provide uniformly high fidelity response in three frequency ranges: 30-15,000 
cycles. 50-10,000 cycles, and 200-3.500 cycles. 

CHICAGO TRANSFORMER 
DIVISION OF ESSEX WIRE CORPORATION 

3501 ADDISON STREET CHICAGO 18, ILLINOIS 

42 November, 1948- ELECTRONICS 
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Age -Resistant - 
Wire Keeps Your - 

Products young 
...and Keeps 

Your Gvstbmers 

goz3s/ 

But after awhile wire -trouble rears 
its ugly head, performance goes hay- 
wire, again ... and again. 

Let's suppose you make a television 
set, a range, a waffle iron or some 
other electrical product . . . and 
Mrs. Jones buys one. 

Her friends like its smooth modern 
design, dependable operation . 

and enthuse over its novel features. 

Then Mrs. and Mr. Jones tell all 
their friends, and you can say good - 
by to a customer ... and a lot of 
prospects. 

1. Magnet Wire. 2. Firewall Hookup Wire. 
3. Appliance Lead Wire. 4. A.V.C. Switch- 
board Wire. 5. Thermostat Control Wire. 

TOUGH BREAK? 
Maybe . . . but it could have 
been prevented with wire de- 
signed for years of dependable 
operation under even the most 
severe conditions. For many 
products that means perma- 
nently insulated Rockbestos 
wires, cables and cords. 

Rockbestos wires, cables and cords-insulated with impregnated 
felted asbestos and other enduring materials - are the best 
insurance you can buy against wire -failure caused by heat, 
flame, fumes, grease, oil ... and age. 

WRITE TODAY for your copy 

of the new No. 10-F Catalog, sec- 

tioned for easy reference to Appli- 

ance, Aircraft, Electronic, Fixture, 
Lighting and Magnet Wires; Appa- 

ratus Wires and Cables; Power and 
Control Cables. 

ROCKBESTOS PRODUCTS CORP. 
New York 
Pittsburgh 

465 NICOLL ST., NEW HAVEN 4, CONN. 
Cleveland Detroit Chicago 

St. Louis Los Angeles Oakland, Calif. 

ROCKBESTOS 
THE WIRE WITH PERMANENT INSULATION 

ELECTRONICS - November, 1948 43 
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See How Springs Stay Springy 

G. E. Automatic Toaster uses five Inco Nickel 
Alloy springs to insure long-time operation. Tem- 
peratures up to 500° E. 

. 

... despite high HEAT and active CORROSION 
when made of INCO NICKEL ALLOYS 

Yale & Towne "Tip Toe" Automatic Iron uses 
Inconel coil spring for the flexing arm of the sole 
plate. Corrosive steam here from damp clothes. 

Look at these well-known appliances, 
and consider the user -benefits 
they offer the consumer 

How to provide for long-time strength and re 
siliency at elevated temperatures, particular) 
in the presence of corrosives, poses a problem 
The springs in the appliances shown above 
withstand temperatures ranging from 500° to 
750° F. Two operate in the presence of mois- 
ture. The springs in the fuse cutout switch 
shown here maintain their excellent spring 
properties even when subjected to salt and sul- 
phurous atmospheres in heavy industrial areas. 

Inco Nickel Alloy springs are particularly 
useful in applications where corrosion or high 
temperatures are present. Their fatigue -resist- 
ant properties are often of prime value, but 
most apparent where corrosion and heat are 
factors. 

For example, consider the G. E. Automatic 
Toaster: The pop-up spring has to retain spring 

EMBLEM OF SERVICE 

THE INTERNATIONAL NICKEL COMPANY, INC., 67 Wall Street, New York 5, N, Y. 
MONEL' "K"' MONEL "S"" MONEL "R"" MONEL "KR"" M"NEL INCONEL` NICKEL "L"' NICKEL "P" NICKEL 'e, , u rat of 

Westinghouse Sun Lamp uses "Z" :Nickel springs 
to support quartz tube inside the lamp. Tempera- 
tures up to 750°. 

properties after long exposure to temperatures 
up to 500° F. This and three similar springs 
subject to 400° F. are all made of Monel. The 
main switch spring, subject to only 300° F. re- 
quires close tolerances. If too thick, it might 
take a set. If too thin it would lack sufficient 
contact pressure. Full hard Inconel strip .012" 
x " solves this problem. 

The flat "K" Mond spring on 
the top casting of this fuse cut- 
out holds the fuse under con- 
stant pressure against the upper 
coating. A coil spring, also "K" 
Monel, trips the fuse tube when 
the fuse blows. According to 
lames R. Kearney Corporation 
"K" Mond springs "are well 
adapted to applications in 
heavy industrial areas sub- 
jected to a salt and sulphur- 
ous atmosphere." 

For a more complete discussion of the valu- 
able spring properties of various Inco Nickel 
Alloys, write for 66 Practical Ideas for Metal 
Problems in Electrical Products. Address, 
please, 

44 November, 1948- ELECTRONICS 

www.americanradiohistory.com



a, itiuswun ut 
sótr/.4 itiÌ4, i=áás f rtr+6' Étt?' 

PRESS WIRELESS 
MANUFACTURING COMPANY, INC. 

(Combining Press Wireless Manufacturing Corporation and Milliken Machine Company) 

,Ded - I 
C/1/6atoao mzi 49Lbw-ciazni Aft 

ANNOUNCES 

A NEW 5 KILOWATT TRANSMITTER 

This versatile, 

To augment its al- 

ready extensive line of 

Transmitters ( ranging 
from 100 watts to 50 

kilowatts) Press Wire- 
less announces a new 
5 kilowatt Transmit- 
ter, Model T5CM-1, 
illustrated here. 

precision unit, housed in one com- 

pact cabinet, is a medium -power, frequency shift 

radiotelegraph -radiotelephone Transmitter combin- 

ELECTRONICS- November, 1948 

ing ruggedness and adaptability. 
Press Wireless was first to develop complete "Pack- 

aged" Radio Communications Systems-transmitting, 
receiving and terminal equipment, including every- 

thing from the powerline switch to the antenna tower. 

The PW "Package" purchaser gets not only the most 

advanced communications equipment available, but 

he also benefits materially from having everything 

supplied by the one expert organization. 

Inquiries are invited on communications systems 

and equipment of any power to meet any require- 

ments. 

11 ;71i1111 

PRESS WIRELESS MAN ACTURING COMPANY, INC. 
uimeet-from Antenna Tower to Operating Console 

Manufacturing Plants Located at Hicksville, L. I., and West Newton Mas' 

www.americanradiohistory.com
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CAST ALNICO V and VI THIN WALL RINGS 

FOR MAGNETIC 
FOCUSING ASSEMBLIES 

O,BL _#0 PR 
2f """clear,sharp fives 

magnetic focusing eliminates blur; g t sharp 

receptionn 
TELEVISION 

SETS, g e fluctuations; and theft 

warm-up. or line vohag 
magnets of Alnico V and VI 

even during ring -type permanent nets here) are cast,n not (severalusing sizes are piult 

job, 
ctured 

Arnold's arnot adjustment is the last. 
fortthisnuse 

produced by quantity,ld's without 
advanced 

sintered, in order savei o 
s in the desired quality ty and any 

methods producec these rings 
in any grade of Alnico or other materials, te 

ials, you 

No matter what the app Magnets. We'll welcome your 

can depend on. Arnold Permanent 

THE ARNOLD ENGINEERING COMPANY 
Subsidiary of 

ALLEGHENY LUDLUM STEEL CORPORATION 
147 East Ontario Street, Chicago 11, Illinois 

Specialists and Leaders in the Design, Engineering and Manufacture of PERMANENT MAGNETS 
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SPECIFICATIONS 
OPERATION: 

Automatic (self -interrupting) or remote controlled. 

WIPERS: 
One to ten, traversing individual contact levels. 

INTERRUPTER SPRINGS: 
Form lB (to open the operating circuit at the end 

of each step). Contacts are single platinum -iridium. 

OPERATE SPEED: 
Remote controlled operation: maximum 30 steps 

per second. Self cycling operation: average 60 

steps per second, with 48 -volt power supply. 

FINISH: 
Framework and armature: cadmium; Bank contacts 

and wipers: phosphor bronze. 

MOUNTING: 
Frame drilled and tapped at each end to accomo- 

date No. 8-32 mounting screw. 

DIMENSIONS: 
Overall lenght: 6-9 16 in.; width: 2-3/8 in.; 

height: 4-5 8 in. 

NET WEIGHT: 
27 oz., approximately. 

SHIPPING WEIGHT: 
4 lbs., approximately. 

Write for Clare Bulletin 101 

on complete details. 

For Selection - Sequence Control - Counting - Totalizing 

Selection of any channel or circuit path from a total of 26 or 52 circuits 

is provided by this new CLARE Stepping Switch. 

This selection may be at the rate of 30 steps per second on remote con- 

trol-up to 60 steps per second on self -cycling operations. Operating at 

these speeds, the switch gives a minimum life of 5 million half -revolu- 

tions or 130 million stepping operations. 

Each of the ten levels possible for the Type 26 Switch, or the five levels 

of the Type 52 Switch, is unit -molded in Bakelite. Hand positioning of 

individual contacts is thus eliminated, and each bank level is easily 

replaced if a contact becomes damaged in service. 

In operation, a pair of double -ended wiper springs is stepped over each 

bank level of 180 degrees. One end of the wipers is engaged with the 

bank contact at all times, one end is always free of the bank. The step- 

ping magnet may be remotely controlled or wipers may be stepped 

automatically by interrupting the magnet circuit through a pair of 

interrupter springs. As many as eight auxiliary interrupter springs 

may be provided for other control or signal functions. 

Like many other CLARE developments, this new stepping switch was 

designed to meet a specific requirement ... has provided an answer to 

others. Whatever your relay problem, it will pay you to submit it to 

CLARE. Sales engineers are located in principal cities for your conven- 

ience. Look in your classified telephone directory ... or write to C. P. 

Clare & Co., 4719 West Sunnyside Ave., Chicago 30, Illinois. In Canada: 

Canadian Line Materials Ltd., Toronto 13. Cable address: CLARELAY. 

GLARE RELAYS 
First in the Industrial Field 
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ELECTRONICS 

These general-purpose panel instruments are 
particularly suitable for use in radio equipment 
and industrial applications where accuracy and 
quality are required and space is at a premium. 
Many of the instruments have been newly styled 

for better readability and for the smooth, modern 
appearance that will help give your panels a well - 
engineered look. 

Thermocouple -type instruments, for measure- 
ments of high -frequency alternating current in 
radio or other electronic circuits, are available. 
There is also a complete line of rectifier types 
(a -f), for measuring alternating current or voltage 
a: high frequencies or where the source is not 
sufficient to operate conventional a -c instruments. 
Typical applications include television trans- 
mitters, radar wave meters, testing equipment for 
electronic circuits. For a full story of G -E instru- 
ments, send for Bulletin GEC -227. 

Él TRIÇ IN 
48 
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Suitable for wall or panel mounting, 
these cage -type, enameled resistor units 
employ a strong, high -heat -resisting 
silicate -compound body which with- 
stands sudden and extreme temperature 
changes without weakening or in any 

way being injured. The resistance wire 
has a low temperature coefficient so that 
the resistance remains nearly constant as 
the temperature increases. Ample pro- 
tection to the units is provided by 
the perforated metal case. Each unit is 
rated at 85 watts and is available in 
resistance values from 0.5 to 100,000 
ohms; one to four units in a cage. For 
more complete information please con- 
tact your G -E representative. 

i E 

General Electric's latest additions to 
its line of automatic voltage stabilizers 
are three 115 -volt, 60 -cycle designs in 
15-, 25-, and 50 -va ratings. Check the 
low prices-you may now be able to 
utilize the advantages of an automatic 
voltage control for your application. 
The price consideration plus the low 
case height and small size will make 
these units especially applicable to radio 
chassis and other shallow -depth instal- 
lations. Other features include totally in- 
sulated design, which is necessary where 
isolation is required between primary 
and secondary circuits, and universal lead 

NEED A "LOW VA" 
VOLTAGE STABILIZER? 

TIMELY HIGHLIGHTS 

\. ON GE COMPONENTS 

construction which makes these units 
adaptable to various wiring and mount- 
ing arrangements. If you have an appli- 
cation problem, contact your G -E repre- 
sentative, or check bulletin GEA -3634B. 

SOMETHING NEW IN 

CIRCUIT CONTROL DEVICES 

Simplify your circuit designs by re- 
placing complicated and costly com- 
ponents with simple, economical G -E 
Thermistors. These electronic semicon- 
ductors are unique in that the resistance 
changes rapidly with slight variations in 
temperature-electrical resistance de- 
creases as temperature rises, and in- 
creases as temperature falls. G -E Ther- 

mistors give you these five advantages: 
flexible in application, small in size, 
available in various shapes, indefinitely 
stable, and they are economical. These 
new circuit devices are especially adapt- 
able as sensitive elements in flow meters, 
liquid -level gages, time -delay relays, 
vacuum gages, switching devices, and 
modulating thermostatic circuits. Check 
coupon for technical report CDM-9. 

HERMETIC SEAL ELIMINATES 
MOISTURE PROBLEMS 

The new cast -glass bushings with their 
sealed -in metal hardware can be readily 
welded, soldered, or brazed directly to 
the apparatus, thus eliminating gaskets 
and providing a better seal than ever 
before. The small, compact structure of 
the bushings often makes it possible to 

I 
g 

e 
gNcme 

I Company 

Address..__. 

City _ _ State 

reduce the overall size and weight of the 
electric apparatus. Bushings are prac- 
tically unaffected by weathering, micro- 
organisms and thermal shock. Their 
great mechanical strength makes them 
well suited for use in airplanes, etc., 
where they are subject to continual 
vibration. Available in ratings up to 
8.6 kv and for currents to 1200 am- 
peres. Check bulletin GEA -5093. 

MORE SOLDERING WITH LESS POWER 

G.E.'s midget soldering iron can do a 
big job for you with only one-fourth the 
wattage usually use°. This handy 6 -volt, 
25 -watt iron is only 8 inches long (with 
W or 3" tips) and weighs but 134 
ounces. It was especially designed for 
close-quarter,pin-pointprecisionsolder- 
ing. Te "midget" offers you all these 
advantages: low-cost soldering; "finger- 
tip" operation; quick, continuous heat; 
easy renewal; long life; low maintenance. 
The iron is a real aid in manufacturing 
radios, instruments, meters, electric 
appliances, and many other products 
requiring precision soldering. Irons and 
specially designed 115/6 -volt trans- 
formers are available from stock. Check 
bulletin GES -3488. 

,.s sta ti s, s MIE ti ....... ra 

1 GENERAL ELECTRIC COMPANY, Section H 642-18 
ß Apparatus Department, Schenectady, N. Y. 

Please send me the following bulletins: 

r GEC -227 Instruments 

f]GES-3488 Midget Soldering Iron 

GEA -36348 Voltage Stabilizer 

GEA -5093 Cast -Glass Bushings 

CDM-9 Thermistors 

I 
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TURN TO PLAX FOR PLASTICS 

Play supplies materials be- 

low in forms as checked. 

They are available in a full 
color range. 

Cellulose Acetate 

Cellulose Acetate 

Butyrate 

Ethyl Cellulose 

Methacrylate 

Polyethylene 

Polystyrene 

SHEET ROD TUBE FIBER BLOWN '!MACHINED 
WARE PARTS 

o/ 

Y 

V 

121121111211211 
Vinyls, Cerex, Styraloy, Plexene, and certain special copolymers are also 
available from Plax, as are special extruded shapes in most materials. 

Plax is a leading source of plastics in 
sheet, rod, tube, and fiber blown forms - also machined parts. This ability of 
Plax to supply a wide variety of plas- 
tics in a wide variety of forms simpli- 
fies your task of obtaining the best type 
of material for your product. Plax of- 
fers you many unique plastics develop- 
ments, such as the tough and flexible 
Polyflex* Sheet, Laminated Polyflex, 

PACIFIC COAST REPRESENTATIVE, GLENN H. TAYLOR CO., 

WRITE FOR THIS POLYSTYRENE DATA 

How to Machine Plax Polystyrene Products. 
How to Use Coolants with Plax Polystyrene Products. 
How to Cement Plax Polystyrene Products. 
How to Polish Plax Polystyrene Products. 
Notes on Design and Assembly of Plax Polystyrene 

Products. 
Die -cut Parts from Plax Polystyrene. 
How to Form Plax Polystyrene Rod. 

AND THIS PRODUCT INFORMATION 

Data Sheets on Plax Cellulose Acetate, Cellulose Ace- 
tate Butyrate, Methacrylate, Polyethylene, Polysty- 
rene and Ethyl Cellulose Products. 

Article on Plax's Blown Products. 
New special plastic shapes by Plax. 

and Polyflex fiber forms of polystyrene. 
At your disposal, too, is expert ad- 

vice on plastics applications by Plax 
engineers and a comprehensive library 
of technical data (see list of literature). 
These advantages point convincingly to 
the wisdom of turning to Plax for your 
plastics requirements - for both ma- 
terials and the guidance you may need 
in their application. 

LOS ANGELES T.M. Reg. U.S. Pat. Off. 

L 

FOR PLASTics 

P. 0. BOX 1019 * HARTFORD 1, CONNECTICUT 

In Canada - Canadian Industries, Ltd., Montreal 
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The new Collins 737A 
5 kw FM transmitter 

n05 110111'1 

:vat 
co'l 

1 
t 

to radiate 20 to 40 kilowatts 

Those who hold FM grants for 20 to 40 kw radi- 
ated power have found themselves confronted 
with something of a problem. 

Neither a 3 kw transmitter and very high gain 
antenna, nor a 10 kw transmitter and low gain 
antenna, is. the ideal combination. The first is 

risky because of transmission line loss, and the 
second calls for an unduly expensive transmitter. 

A better and far more economical balance is 

found in the combination of the new Collins 737A 

5 kw FM transmitter and a Collins four to eight 
bay 37M FM ring antenna. This transmitter de- 
livers plenty of power to overcome transmission 
losses to the antenna, and the savings in costs in 
obtaining 20 to 40 kilowatts of radiated power 
are very substantial. 

The 737A costs much less than a 10 kw trans- 
mitter to buy, ship and install. It requires less 
than 66 square feet of floor space with all doors 

open ; its external plate transformer approximately 
6 square feet. The power demand is only 11.5 kw, 
90% power factor at maximum rated transmitter 
output. The 737A's complement of 29 tubes in- 
cludes but 10 tube types, minimizing the number 
of maintenance spares. 

You also save in antenna cost. A large trans- 
mission line is not required; standard 15/8" line 
will handle the load. Thus windloading is reduced 
and, especially with the Collins 37M series top or 
side mounting FM ring antennas, lighter struc- 
tures may be used. 

Economy is an increasingly important factor 
in the successful conduct of a broadcasting busi- 
ness. Whatever power you intend to put on the 
air, call us in for consultation. The Collins line of 
FM transmitters ranges from 250 to 50,000 watts, 
and includes the only 5 kw FM transmitter 
on the market! 

FOR THE BEST IN FM, IT'S . . . 

COLLINS RADIO COMPANY, Cedar Rapids, Iowa 

11 W. 42nd St., New York 18, N. Y. 458 S. Spring St., Los Angeles 13, Calif. 
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YOU, TOO, will be interested 
in this advertisement - currently appearing in 

radio amateur journals - because it contains in- 

formation of interest also to radio engineers. 

HYTRON 

5514 

$4.95 

Most complete character- 
istics sheet for a transmit- 
ting triode; typical opera- 
tion data for 8 plate po- 
tentials. Also class B Inter- 
changeability Chart dem- 
onstrating comparatively 
the 5514's superiority over 
other triodes. Write for 
both. 

Two 5514's class B deliver 300 w at 1250 ploie 
zero bios. (At 1500 plate v, -4.5 v bias, 

5514's will give 400 w dass B.) RADIO HAND- 
BOOK, 11th Ed., pp. 336-337. //////////////////// 

z 

Simple, economicol, 3 -stage, 3.5 -to -28 -mc out. 
fit. Single 5514 gives 43 to 200 w output at 
400-1500 plate v. THE RADIO AMATEUR'S 
HANDBOOK,. 25th Ed., pp. 184-187. 

GOT TVI TROUBLES? 
Two 5514's in properly bal- 
anced Cross B R -F-1500 vat 
350 mo prate, -4.5 v bias, 6.5 
w grid driving power-deliv- 
er 400 w c -w output essentially 
harmonic -free. See National 
ad p. 85, July OST. 

W1PEK's complete 3S0 -w, 3.S -to- :-mc, 
'phone/c-w transmitter uses 4 Hytron 5514's - class B and C - and only 7 cubic feet of 
space. OST for Sept., 1947, so. 37-46. 

//////////////////// 

W1IVU/6's half -kw rig on single chassis. Eco- 
nomical zero bias throughout. All Hyfron: 2E25 
osc., 5514 driver, 5514 push-pull final. CO for 
Oct., 1947, pp. 32-35. 

Tube data sheets are helpful. Those for the Hytron 
5514, unusually so. But seeing how the other fellow 
has put the 5514 to work is even better. The articles 
describing the illustrated transmitters bristle with 
"hot" ideas. It will pay you to review them. Write 
also for both of the 5514 data sheets. Discover for 
yourself why the Hytron 5514 is so popular: Low 
internal tube drop and consequent high efficiency 
at plate potentials from 400 to 1500 volts. Generous 
output, low drive. Ready interchangeability with 
other triodes. In short, an economical, all-purpose 
ham tube designed for hams. Plan to put the 5514 
to work in your rig, too. See it - buy it at your 
Hytron jobber's. 

SPECIALISTS IN RADIO RECEIVING TUBES SINCE 1921 

IAN "Ir 'MON 
RAO\O DzW ELECZ\lON\CS COR". 

MAIN OFFICEr SA(EM MASSACHUSETTS 
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with 

alliance 
MOTORS 

Alliance Motors operate automatic controns, valves, 

switches, fans and blowers, air circulators, motion displays, 

phonograph turntables, record changers, air conditioning units, 

room heaters, automobile heaters, electric fans, magnetic 

disc tape and wire recorders, radio tuning, automatic television 

tuning, toys, business machines, hair dryers and 

numerous other devices. 

Horse power ratings range all the way from 1/400th up to 

1/30th h.p. Alliance Motors are light -weight, compact, and are 

mass-produced at low cost-made in both shaded pole 

induction and split -phase resistor type. Designed for particular 
jobs, some are uni -directional, others are reversible. Alliance 

makes motors for both continuous and intermittent duty. 

Wherever designs call for more motion-automatic action- 
remember, there is an Alliance Motor for the job! 

Model K shaded 
pole induction 
type wall develop 
upto 1/100th h.p. 

Model A fan motor, 6 - 

pole shaded design. Ap- 
proximately 1/30th h.p. 

Model B-forfans and 
recorders. Approxi- 
mately 1/30th h.p. 
4 -pole shaded pole 
motor.. 

Model 
MS 

shaded 
pole in- 
duction 

type 
motor, 

full load 
h.p. 

.0021 

WHEN YOU DESIGN -KEEP 111111111111ge 
MOTORS IN MIND 

ALLIANCE MANUFACTURING COMPANY ALLIANCE, OHIO 
Export Department: 401 Broadway, New York 13, N. Y., U. S. A. 
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Watch Master 

Frequency Standards 

Type 2121 A. 

TERMINATION 
Front and Rear 

CONSTRUCTION 
Standard 8%' x 19" Panel 

HOUSING 
834 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. 2121A. 

Name 

Company 

Address 

City State 

GUARANTEED 
ACCURACY 

1 part in 100,000 
(.001%) 

Ued 

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

.Veatured 
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. 

Speci/cations 
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. Pulse 

duration, 100 micro -seconds. 
product of 

AMERICAN TIME PRODUCTS 
INC. 580 Fifth Avenue New York 19, N. Y. 

Operating under patents of the Western Electric Company 
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Here's the 

flexible 
insulation 
you need... 

THE NEW 
TURBO i 

F TURING 
* PERMANENT 

FLEXIBILITY 
* EXTREME HEAT 

RESISTANCE 
* NON-COMBUSTIBLE 
* MOISTURE ABSORPTION 

LESS THAN 1% 

* HIGH DIELECTRIC 
STRENGTH 

* SMOOTH WALL FINISH 
* EXPANDED RANGE OF 

WALL THICKNESSES 

THERMO PLASTIC TUBING 
REL 16-A is the new heat -resistant 
TURBO Thermo -plastic Tubing that 
provides an economical and depend- 
able solution to most electric insulat- 
ing problems involving high tem- 
perature. Approved by the Under- 
writers' Laboratories for continuous 
operation at 105° Centigrade, REL 
16-A safely withstands even higher 
temperatures intermittently, without 
deterioration of mechanical or elec- 
trical characteristics. In addition to 
complete stability under high heat, 
REL 16-A tubing provides perma- 
nent flexibility-maintained under 

severe temperature conditions, high 
dielectric strength , negligible mois- 
ture absorption (less than 1% ). 
Typical applications in which this 
tubing offers important advantages 
over ordinary tubing include the in- 
sulation of coils and wiring where 
baking, potting or soldering is re- 
quired; equipment with high ther- 
mal rise; enclosed units such as 
motors, generators, transformers, 
etc. Write today for complete lab- 
oratory test results, including UL 
reports, on TURBO REL 16-A. 
Samples on request. 

WILLIAM BRAND A COMPANY 
276 4th Ave., New York 10, N.Y.-325 W. Huron St., Chicago 10,111. 

21laffujactewtd of TURBO FLEXIBLE VARNISHED SLEEVING, FIBROUS GLASS TUBING, PLASTIC INSULATED 

WIRE, MICA AND MICA PRODUCTS, VARNISHED CAMBRICS, INSULATING PAPER and TAPES, WIRE MARKERS 
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the Type 45 Rotary Switch 
70 Steps a Second Speed 

Up to 10 (or more) Bank Levels 

Only 1 Field Adjustment 

For all the features you want ... in any 
remote -control application ... look to Automatic Electric's 
Type 45 Rotary Switch! 

SPEED ... it's faster! It carries 10 wipers at 70 steps a second 
on 46 volts d.c. self -interrupted, or at 35 steps a second, 
externally interrupted. 

CAPACITY... it's greater! Ten or more 25 -point bank levels 
can be accommodated on the same frame, and single ended 
wipers can be provided for 50 -point operation. 

ADJUSTMENT . . . it's simpler! A rare readjustment of the 
interrupter springs is all that's normally required. 

OPERATION ... it's smoother! With an even load on all con- 
tacts, the Type 45 runs without galloping; there's no chatter 
or bounce. 

ADAPTABILITY... it's more useful! With more levels, faster 
speed and 25- or 50 -point operation, it's suitable for a 
wider variety of control applications. 

For complete information on this switch that's new and 
better, write for our new circular. 

November 1, 2, 3 

See it 
in Action! 

the Type 57 Relay 

Here's a new relay, too, 
that can be used for 
ordinary relay service- 
opening, closing or 
switching circuits-and 
for extremely high- 
speed operation. Inde- 
pendently operating 
twin contacts assure per- 
fect contact operation. 
Contact points are 
dome -shaped co maintain 
uniformly low contact 
resistance. They may be 
arranged in one or two 
pile-ups with a maxi- 
mum of 16 contacts on 
13 springs in each pile. 

AUTO MATI[ == ELECTRIC 
Distributors in U. S. and Possessions: 

Automatic Electric Sales Corporation 
1033 West Van Buren Street, Chicago 7, Illinois 

In Canada: Automatic Electric (Canada) Limited, Toronto 

... at the National Electronics Conference 
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ORT 

EAST 

WEST... 

millions listen to broadcasts 

from local low -power 

AM transmitters using 

General Electric economy tubes! 

TOW -PRICED because of large production ... due to 

L large demand! Shown here are representative G -E 

power tubes with a nation-wide name for reliability. 
Specify General Electric tubes in that new transmitter 
you're designing, to get the biggest dollar -value ... to 
get the right tubes (G.E., from its wide list of types, can 
match precisely your circuit requirements) ... to en- 
hance your product's standing in the eyes of quality - 
conscious buyers. A phone -call to your nearby G -E 
electronics office will bring helpful counsel from tube 
engineers glad to focus their experience on your 
problems. Act today! 

If you operate a broadcast station, you're interested 
in fast replacement service. Time off the air is money 
out-of-pocket. General Electric tubes score again .. . 

there's a G -E distributor or dealer right in your area, 
with ample stocks on hand, waiting for your request to 
rush new tubes to you. You get the types you want, 
when you want them-built right, priced right, sold 
right with the solid backing of General Electric's tube 
warranty! Electronics Department, General Electric Com- 

pany, Schenectady 5, New York. 

GL -810 
TRIODE 

GL -828 
BEAM 

POWER 

TUBE 

GENERAL ELECTRIC 
FIRST AND GREATEST NAME IN ELECTRONICS 

TYPE GL -810 
CHARACTERISTICS 

As Class C r -f power amplifier, plate - 
modulated (Carrier conditions per tube 
for use with a max modulation factor 
of 1.0). 

Filament voltage 10 v 
current 4.5 amp 

Max ratings (CCS): 
d -c plate voltage 1,600 v 
d -c grid voltage -500 v 
d -c plate current 210 ma 
d -c grid current (approx) 70 ma 
plate input 335 w 
plate dissipation 85 w 

Typical operation: 
d -c plate voltage 1,600 v 
d -c grid voltage -200 v 
d -c plate current 210 ma 
d -c grid current (approx) 50 ma 
driving power (approx) 17 w 
plate power output 250 w 

TYPE GL -828 
CHARACTERISTICS 

As Class ABi a -f power amplifier and 
modulator 

Filament voltage 10 V 

current 3.25 amp 

Max ratings (CCS): 
d -c plate voltage 
d -c suppressor voltage 
d -c screen voltage 

*max signal d -c plate current 
*max signal d -c plate input 
*screen input 
*plate dissipation 

Typical operation (CCS), 2 tubes: 
d -c plate voltage 
d -c suppressor voltage 
d -c screen voltage 
d -c grid voltage 
peak a -t grid -to -grid voltage 
zero signal d -c plate current 
max signal d -c plate current 
d -c suppressor current 
zero signal d -c screen current 4 ma 
max signal d -c screen current 43 mma 

effective load, plate -to -plate 16,200 ohms 
**max signal plate power output 300 w 

1,750 v 
100 v 
750 v 

150 ma 
225 w 

16 w 
70 w 

1.700 v 
60 v 

750 v 
--120 v 

240 v 
50 ma 

248 ma 
9 ma 

*Averaged over any a -f cycle of sine - 
wave form. 

**Distortion only 1 per cent with 20 db 
of feedback to grid of driver. 
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ERIE TRIMMERS 
for easy assembly and dependable 
performance at reasonable cost 

ERE are six popular ERIE Resistor trimmers, all notable for 
their fidelity to specifications, their rugged stability, and 

their straight-line capacity change throughout the total range. 
The new miniature style Tubular Trimmers and Styles 

554 and 557 open up many design possibilities for added 
efficiency in chassis layout. 

General specifications are given below. Samples will 
be sent to interested manufacturers on request. 

Approx. 
11.4 times 

actual size 

STYLE 531 and 532 

Approx. 
actual size 

STYLE TS2A STYLE TD2A 

Approx. 
1 14 times 

actual size 

STYLE 554 

STYLES 531 and 532 
Capacity Ranges: 0.5-5 MMF & 1-8 MMF 
Working Voltage: 500 V.D.C. 
Max. Temperature: 75°C 
Q Factor ® 1 MC.: 1,000 min. 
Initial Leakage Resistance: 10,000 megohms min. 

Styles: 531 for panels .015" to .039"; 532 for 
.040" to .065" 

STYLES TS2A and TD2A 
Capacity Ranges: 

Zero Temp. Coeff. 1.5-7 MMF & 3-12 MMF 
N300 Temp. Coeff. 3-13 MMF & 5-20 MMF 
N500 Temp. Coeff. 4-30 MMF & 7-45 MMF 

Working Voltage: 500 V.D.C. 
Q Factor ® 1 MC.: 500 min. 
Initial Leakage Resistance: 10,000 megohms min. 

Styles: TS2A, Single Condenser; 
TD2A, Dual Condenser 

STYLES 554 and 557 
Capacity Ranges: 

Zero Temp. Coeff. 3-12 MMF & 5-25 MMF 
N750 Temp. Coeff. 5-30 MMF & 8-50 MMF 

Working Voltage: 350 V.D.C. 
Q Factor ® 1 MC.: 500 min. 
Initial Leakage Resistance: 10,000 megohms min. 

Styles: 554 Mounted with Spring -Clip; 557 for 
Sub -panel or Bracket Mounting 

5(e enmeed Dachte« 
ERIE RESISTOR CORP., ERIE, PA. 
LONDON, ENGLAND . . . TORONTO, CANADA 
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LIKE FAMOUS 

WASHING -MACHINE MAKERS 

YOU, TOO CAN 

Mangle Costs 
Stop Profit -Shrinkage 
Starch up Sales 

with AMERICAN PHILLIPS SCREWS 

4.WINpHILLPry 

OUI 

OE 
TAPERED 

RECESS 

LOSSES WASHED UPI Coin -slot washer -manufacturers can't afford to use 

slotted screws. For, as one maker says: "Slotted -driver gouges would cost us 

50c to $5.00 to refinish a painted panel." American Phillips Screws stop all 

that. And they start new savings -of several seconds per screw - that add up 

as high as 50%. 

SALES STARCHED UPI Unburred American Phillips Screwheads mean that 
coin -laundry customers can't snag the clothes they put into machines. And 

these stay -tight screws mean, too, that washers are less often down for repair. 
Find out what double-edged production and sales -spurs American Phillips 
Screws can apply to your product. Write. 

AMERICAN SCREW COMPANY, PROVIDENCE 1, RHODE ISLAND 

Chicago 11: 389 E. Illinois St. Detroit 2: 502 Stephenson building 

AMERICAN 
PHILLIPS 

ALL TYPES O 
ALL METALS: Steel, 
Brass, Bronze, Stain- 
less Steel, Aluminum, 
Monel, Everdur (sili- 
con bronze) 
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ou can depend on Stackpole 
controls. Carefully supervised 
production means that you can 
depend on each unit to operate 

satisfactorily after it has been soldered 
into the circuit - and Stackpole facilities 
are such that you can depend, too, on 
quantity deliveries to meet your needs. 

In both fixed and variable resistors, 
Stackpole is a major supplier to an im- 

portant segment of the radio and elec- 
tronic industries. If you are not already 
checking Stackpole regularly as your 
production releases and design require- 
ments come up, we welcome the op- 
portunity to cooperate on your next 
assignment. Write for Stackpole Control 
Engineering Bulletin RC -7D. The Com- 
plete Stackpole Electronic Components 
Catalog is also available on request. 

STACKPOLE CARBON COMPANY ST. MARYS, PA. 

RESISTORS CONTROLS SWITCHES IRON CORES 
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MODEL DM-Compact low cost 2 pole, shaded 
pole motor designed for portables, table 
models and other instruments in which space 
is an important factor. Simple speed change 
mechanism incorporates a special long- 

lasting molded neoprene belt. 

MODEL DR-Deluxe model4 pole, 
shaded pole motor for use in all 
high-grade instruments in which 
the ultimate in performance is 
desired. Novel speed change 
mechanism is both simple and 

positive in operation. 

with 714'O rim drive 

DUAL SPEED PHONOMOTORS 
for BOTH J]/ and 78 R.D.M. Records 

The new long-playing microgroove records are here. Their 
enthusiastic .reception proves that your 1949 customers will 
want, and demand, dual speed phonographs-operating at 

331/3 R.P.M. for the new records, and at 78 R.P.M. for their 

existing record collections. 

Only General Industries gives you a choice of TWO great new 

rim drive dual speed phonomotors to meet this profitable 
market. Built with the same precision that distinguishes all GI 

products, these dependable rim drive dual speed motors have 

been thoroughly tested under all operating conditions. 

NOW is the time to get complete information about prices and 

delivery of GI phonomotors, engineered and designed expressly 

for this newest development in the record industry. Write today to: 

The GENERAL INDUSTRIES Co. 

DEPT. B ELYRIA, OHIO 
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PICTURE OF A COMPLETE YEAR'S 

ADVERTISING CAMPAIGN IN ... 
FOR MANUFACTURERS OF ELECTRONIC AND 

The 12 monthly issues of electronics and the 

Editorially, the 12 monthly issues of ELECTRONICS bring to its more than 30,000 subscribers 
authentic and complete reviews of technical developments and applications vital to all whose 
interests lie in any phase of the vast aspects of the electronic industry. Because this technical 
coverage is so complete and timely - because ELECTRONICS has been outstanding in its field 
for better than a decade and a half, design engineers of all types, and management, consider it 
essential to their work. 

Manufacturers have learned, either by observation or through conversation with their own 
engineers, of the industry -wide acceptance and coverage of ELECTRONICS. To them, as well as to 
engineers, its leadership has been, and is an accepted, proven fact. 

It follows, therefore, that there is no better place for a manufacturer to tell his product story - each month - than in the publication read by users of his products. Manufacturers are certain 
of reaching old customers and prospects or developing new ones. Inquiries from ELECTRONICS' 
advertising develop new applications and new markets in industries other than are presently 
utilizing a manufacturer's products. Advertising is certain of careful readership - where it will 
do the most good in terms of eventual sales. The reason, therefore, that more manufacturers 
names, both big and small, are regularly seen in the advertising pages of ELECTRONICS. 

electronics - úidt úz RECOGNITION - 
A McGRAW-í11L1 PUBLICATION 330 WEST 42nd ST. NEW YORK 18, NEW YORK 
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electronics; 
INDUSTRIAL CONTROL EQUIPMENT 

Mid -June issue of the BUYERS' GUIDE 

gad NOW 
FOR THE 1949 

13 
ISSUES OF 

electronics 

The Buyers' Guide serves several distinctly different functions than those of the month- 

ly issues of ELECTRONICS. First: It is accepted and used as the only complete reference 

book in the industry. Secondly: It includes a "where -to -buy -it" function in the carefully 

compiled Directory Section. Thirdly: Its catalogue -type of advertising provides design engi- 

neers with technical data on ALL of the manufacturers' products. In this respect it serves 

as a condensed summary of the advertising in the 12 monthly issues and permits a manu- 

facturer to catalogue his entire line in one issue. Lastly: It saves valuable time for the busy 

engineer in locating data on a particular component he is designing into some equipment. 

These are only a few of the many exclusive features of this recognized reference book. 

They are, however, the basic reasons for the long and important list of Buyers- Guide 

advertisers and its wide use by both management and engineers. 

Plan now to use it in any campaign designed to sell electronic and industrial control 

equipment manufacturers. Beep in mind that this one issue is used throughout the year - 
that it is the only complete reference book on product data and product source. As conclu- 

sive proof a manufacturer can quickly determine its wide_ and valuable use by simply 

questioning his own engineering staff. 

inot eft IMPORTANCE - 9etde us PREFERENCE 
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DRY ELECTROLYTICS 

FOR TELEVISION 

RECEIVERS 

DYTV 
40 MF 450 WV. 
40 MF40 ME 450WVU 

85'C 
MADE IN USA. 

Solar's new Type DY -TV series of dry 
electrolytic capacitors assures depend- 
able operation under the severest con- 
ditions found in television receivers. 

An especially developed Solar proc- 
essing technique makes possible small 
yet sturdy capacitors designed for high 
temperature operation with no sacri- 
fice in long life or electrical character- 
istics. 

Because of the remarkable film sta- 
bility of Solar's DY -TV series of elec- 
trolytics, there is but an extremely 
small change in power factor and leak- 
age current from room temperature 
to 85° C. 

Type DY -TV capacitors, with their 
special film formation, do not "run 
away" when voltage is applied after 
idling under no -voltage conditions at 
85° C. These characteristics are re- 
tained even after extended shelf life. 

Investigate this remarkable achieve- 
ment in capacitor design today! Write 
today for catalog. 

Solar Manufacturing Corporation 
1445 Hudson Blvd., North Bergen, N. J. 

BUSINESS BRIEFS 
By W. W. MacDONALD 

Mobilization Of Industry to 
meet any possible international 
contingency is a major concern in 
Washington and it is known that 
the powers -that -be are currently 
studying at least one plan pre- 
pared by people in our field. While 
it would be inadvisable on many 
counts to disclose the details of 
such plans, even if they were 
known, it may be that random 
thoughts on the subject, picked up 
by an editor in his travels, will be 
helpful... . 

It seems obvious that the ability 
of any industry to quickly con- 
tribute to a war effort would de- 
pend to a great extent upon its 
health at the time such an emerg- 
ency arose. Thus the number of 
manufacturers doing a profitable 
peacetime business in, for ex- 
ample, television apparatus, might 
be a major factor. 

Experience in the last war indi- 
cates that while it is in the main 
desirable to utilize companies hav- 
ing complete engineering as well 
as production know-how and facil- 
ities to head up major projects the 
number of companies employed as 
prime contractors should be mate- 
rially increased. 

Despite the obvious wasteful- 
ness and risk of design obsoles- 
cence involved when government 
agencies place pilot orders in ad- 
vance of an actual emergency it 
seems apparent that no amount of 
paper planning is such good insur- 
ance in a field involving compli- 
cated development and manufac- 
turing machinery as cash from the 
public till. 

In particular, it should be re- 
membered that highly specialized, 
component parts not ordinarily 
employed in commercial gear con- 
stituted a major bottleneck in the 
production of all kinds of elec- 
tronic apparatus in the last war 
and that in this branch of the in- 
dustry at least advance stockpil- 
ing or something comparable to it 
will inevitably be necessary. 

More later on this extremely com- 

plex problem as the situation 
develops. 

Exhibitors at the Third National 
Instrument Conference down in 
Philadelphia (excluding Associa- 
tions, publishers and other non - 
manufacturing groups) totalled 
150 firms. Ferreting around the 
booths, we determined that 66 of 
them employ tubes or other com- 
ponents inherently electronic in 
nature in the construction of their 
products and we'll bet that many 
of the others have something of 
like nature on the drawing boards 
back home. 

This is a high percentage when 
compared with what we remember 
about the first and second shows, 
and very gratifying when it is con- 
sidered that the attendance con- 
sisted largely of members of the 
Instrument Society of America, 
the Industrial Instruments & Reg- 
ulators Division of the American 
Society of Mechanical Engineers, 
the American Institute of Physics, 
the Joint Subcommittee on Elec- 
tronic Instruments of the Ameri- 
can Institute of Electrical Engi- 
neers and the Scientific Apparatus 
Makers Association. 

A Washington Engineer has de- 
vised a neat chassis for use by men 
who spend a lot of time experi- 
menting with breadboard layouts. 
It comprises a piece of metal bent 
into a shape that accommodates 
tube sockets and other parts re- 
quired in the average small piece 
of electronic gear, has half -a - 
dozen parallel busbars supported 
on insulated terminal strips built 
in and is used with clever little 
connectors and clips that permit 
the .bars to be used for most 
wiring. 

We understand the gizmo will 
shortly be available in commercial 
form. 

Mixed Blessing to component - 
part manufacturers is the growing 
popularity of television, largely at 

64 November, 1948- ELECTRONICS 
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PRESENT THINKING 

ON RESISTORS IS 

discard your current standards of 

erformance for fixed composition resistors 

ANNOUNCES A NEW 

ADVANCED RESISTOR 

Read 

the 

following 
pages 

carefully, 
they will 

affect your 
planning 

for years 

to come. 
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NEW IRC BT RSLSTQJS 
obsolete all present -st, iihinh 

BTR . 

BTS . 

BTA . 

BT -2. 

unexcelled at V3 watt 

unexcelled at 1/2 watt 

unexcelled at 1 watt 

unexcelled at 2 watts 

view your resistor re- 
irements in the light 
this advanced resistor. 

IRC's leadership proven by these 
Test Results for 1/2 watt Type 
BTS - equally outstanding per- 
formance of 1/3, 1 and 2 watt types 
is shown in Catalog Bulletin B-1. 

BT means Better Technically 
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Critical cir- 
cuits need stability 
under all 
conditions. 

d 
No 

d 
0.E,N , d 

Tempera- 
ture ex- 
tremes used 
to play 
havoc-no 
longer true. 

IRC TYPE BTS 1/2 WATT 

Temperature Characteristic 

JAN -R-11 LIMIT AT - 55°C. 

(CHARACTERISTIC 
..F..) 

ti 

+105°C. 

AT +105°C. 

-55°C. 
- j5° 

+25`C. 
REFERENCE 

TEMPERATURE 

+65°C - 

eit):tis \') 
\22%>*:41. 

One of a 
radio com- ponent's greatest 
enemies 
now unim- 
portant to 
the IRC Ad- 
vanced BT. 

NEXT PAGE 

SHOWS EQUALLY 

AMAZING RESULTS 

IN OTHER 

CHARACTERISTICS 

BTS means Beats Toughest Specs 
www.americanradiohistory.com
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TI --e Armed 
Forres need 
t zese re- 
sults. 

bU" (5! ió 
Q Eí55'^" 

8S 
toad life 

0 

I/2 

200 
Hour 

C 

IRC TYPE 

IAH 
""5 

"Ck 

IRC'S ADVANCED BT AGAIN 

DEMONSTRATES SUPERIOR 

IRC ENGINEERING AND 

PRODUCTION TECHNIQUES 

F rw 
,q CEPOS _. 

,j 

i 

High ambi- 
ents and de- 
pendability 
need thesE 
results. 

BT means 
Better Television 

There is no blue sky surrounding this advanced resistor. 
Performance of this new Type BT has been proved by 
independent testing agencies. It is in production now .. . 

hundreds of thousands are coming off production lines 
daily. Its outstanding characteristics are particularly evi- 
dent in high ambient temperatures, and it easily performs 
the rigorous requirements of television. 

Standards for resistor performance set by this new IRC 

resistor are so advanced, you need complete information 
on its characteristics. Although Test Results shown here 
are only for I/2 watt Type BTS, comparable data is 
available for BTR, BTA and BT -2 ... Technical Data Bul- 
letin B-1 gives you the full story. We shall be glad to 
rush it to your desk or drawing board ... or to have our 
representative review your requirements in the light of 
this advanced resistor. Use the handy coupon below. 

7 
International Resistance Co. 
401 N. Broad St., Phila. 8, Pa. 

I want to know more about IRC's advanced BT Resistor: 
Send me Technical Data Bulletin B-1 

Have your representative call-no obligation. 

Name 
Title 
Company 
Address 

INTERNATIONAL RESISTANCE CO., 401 

POWER RESISTORS 
PRECISIONS INSULATED 

COMPOSITION RESISTORS 

LOW WATTAGE WIRE 

WOUNDS RHEOSTATS 

CONTROLS VOLTMETER 

MULTIPLIERS VOLTAGE 

DIVIDERS HF AND HIGH 

VOLTAGE RESISTORS 

N. Broad St., Philadelphia 8, Pa. 
IN CANADA: International Resistance Company, Ltd., Toronto, Licensee 

PREPARED BY 
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BUSINESS BRIEFS (continued) 

the expense of radio. There are, 
roughly, ten times as many parts 
such as resistors and capacitors in 
the average television set as in the 
average radio receiver, so makers 
of these components are feeling 
little pain. On the other hand, 
television receivers still use only 
one component such as a loud- 
speaker, so unless and until unit 
sales become comparable with 
those achieved in the radio busi- 
ness in recent years some compo- 
nent -part manufacturers will be 
unhappy. 

Television will eventually be a 
bonanza to all of these boys but 
temporarily it may cause some- 
thing of a revolution in the parts 
business. 

It Seems To Us that during the 
war everybody and his brother 
ground crystals. Now they are 
winding coils. 

Receiver Sales by RCA licensees 
during the first half of 1948 
totalled 8,606,057 units, worth 
$328,413,690. Here's the way the 
total broke down : 

Type Unite 
Electric 

Table (under $12.50 billing 
price) 1,415,531 

Table (over $12.50 billing 
price) 

A -M 2,288,923 
A -M/F -M 152,720 
F -M (including converters) 44,389 
Consoles 
A -M 53,855 
A -M/F -M 9,928 
Table -Radio -Phonos 
A -M 352,313 
A -M/F -M 8,654 
Console -Radio- Phonos 
A -M 373,873 
A -M/F -M 350,911 

Battery 
Portable A -C/D -C 1,253,492 
Table 171,574 
Consoles 254 

Auto 1,654,854 
Television 

Converters 
Radio Table Models........ 181, 638 
Radio Consoles 'T N 

Direct Viewing 44,413 
Projection 6,795 
Radio Phonos r 
Direct Viewing 43,850 
Projection 1,358 

Phonapapphss 
Phono Only 141,998 
With Radio Attachment 3,845 

Without Cabinets a 
A -M 30,873 
A -M/F -M 21,102 
Television 1,127 

TOTAL 8,606,057 

Dollars 

$13,256,747 

42,569,939 
5,731,705 
1,211,081 

3,542,348 
793,121 

16,354,665 
573,467 

35,376,577 
54,514,481 

23,047,960 
4,578,992 

10,853 
52,950,657 

35,477,011 

10,294,232 
4,090,976 

17,478,145 
1,002,758 

2,897,059 
191,711 

1,201,113 
1,073,207 

209,087 

$328,413,690 

Transmitter Makers will want to 
sharpen their pencils on this 
one: There are approximately 300 
f -m broadcast station construction 
permits on the FCC's books. It is 
a good bet that most of these 

people have already selected their 
gear. Less than 100 new applica- 
tions are on file. 

By contrast, a more liberal atti- 
tude on the part of the Commission 
toward new a -m station applicants, 
and a flock of applications for per- 
mission to increase a -m power, is 
swelling this market. And appli- 
cations for television licenses 
are, as is well known, jamming 
clerical and other facilities. 

Still more important: orders for 
transmitters for purposes other 
broadcasting, particularly f -m 

transmitters, are pouring into 
most plants. 

Just To Prove (if proof is neces- 
sary) that this columnist is not 
infallible note that in August the 
following brash statement was 
made : "In Australia 45 firms 
make radios but only one makes 
tubes." This we hasten to amend 
(after being jogged by our friend 
E. W. Burnett of Philips Electrical 
Industries of Australia Pty. Lim- 
ited) to read : "In Australia 45 

firms make radios but only two 
make tubes." 

Sidelight on the GE story fea- 
tured in October ELECTRONICS is 
the difficulty we had determining 
the precise location of `Electron- 
ics Park" with respect to the 
center of Syracuse. The boys up 
there said it was north and slightly 
east (as well they might since at 
least one company circular says so 
in uncompromising black and 
white) while a map, straightedge 
and our own keen eye said it was 
north and a gnat's eyebrow west. 

Exercising our usual editorial 
judgement in the face of what could 
easily become a crisis, we have de- 
cided that for us henceforward the 
Park is just plain north. 

Latest Example of unconscious 
humor on the part of our drafting 
department was a slip in the letter 
ing on a block diagram, which we 
fortunately caught before making 
a cut. The original drawing called 
for the words Repetition -Rate Mul- 
tivibrator. This came out Reputa- 
tion -Rate Multivibrator. 

A handy device, no doubt, but not 
one for which we can suggest a 
practical design approach. 

in quantities 

suitable to Volume 

Production...it may 

pay you to call upon 

the Design 

Engineers of 

United -Carr and its 

subsidiaries. They 

have helped many 

manufacturers 

* CUT COSTS 

* SPEED PRODUCTION 

* TURN OUT FINER 

FINISHED PRODUCTS 

UNITED - CARR 

FASTENER Corp. 

CAMBR',DGE 
42, MASSACHUSETTS 

MAKERS OF FASTENERS 
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L FP Capacitor Assembly 
For the past ten years Mallory FP Capacitors have set new standards of dependability. 

Now new improvements make them more reliable than ever. 

Yours for the asking! 
Send for the Mallory Capacitor 
Catalog, which contains useful 
data on all types of Mallory Ca- 
pacitors-sizes, electrical char- 
acteristics, test measurements, 
mounting hardware. 

® New design anode tabs cannot break from 
vibration. 

02 Ample air space retained for gas expansion 
at elevated temperatures. 

® New staking method between anode and tab 
permits higher discharge currents. 

® Improved high surge separator material better 
at high temperatures. 

® Unique processing improvements provide still 
better performance at 85°C. No voltage de - 
rating required by Mallory FP capacitors at 
this temperature. (Including the 450V rating.) 

© Lower tab to terminal contact resistance for 
sensitive circuits. 

® Extra heavy rubber seal for high temperature 
and ripple conditions with venting feature 
preserved. 

® Heavier cathode tabor better tab to ring weld, 
lower resistance a more rugged mechanical 
construction. 

09 Special etched cathode (all voltages) reduces 
loss of capacity under high ripple conditions, 
lowers RF impedance and remarkably reduces 
intersection coupling. 

to Increased FP anode ratio of 12 to 1 at 450V 
and 15 to 1 at 150V provides better design 
factors. 

Still cost no more. Mallory FP capacitors have given exceptional performance 
at prices comparable to ordinary capacitors. These new improve- 
ments have all been accomplished without extra cost to the user. 

MALLOP 
R. MALLORY & CO Inc. 

CAPACITORS 
(ELECTROLYTIC, OIL and WAX) 

P. R. MALLORY St CO., Inc., INDIANAPOLIS 6, INDIANA 
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ELECTRONICS ...DONALD G. FINK ....Editor....NOVEMBER, 1948 

CROSS 

> STRATOPIX . . . The argument for Stratovision 
has taken a new turn in the discussion now centering 
on the expansion of television into the frequencies 
above 475 mc. As proposed for use in the present 
commercial channels, airborne transmissions were 
open to objection on two grounds: First, Stratovision 
produces a uniform field strength which would pro- 
vide rural service, but probably could not overcome 
the high noise levels in outlying cities. Second, one 
Stratovision station would put off the air a score 
of ground -based stations on the same channel and 
thus would foster monopoly. But television on uhf 
is a different story. The uhf noise level in cities is 
not so high, so more uniform coverage would be 
obtainable. Second, it looks as though a ground - 
based uhf station would have so limited a range (see 
p 68, this issue) that it would be difficult to cover 
suburban areas, let alone rural districts. Thus the 
question of monopoly is overshadowed to a large 
extent by technical considerations. A comprehensive 
field test is in order to test Stratovision's capabilities 
in the uhf band. 

> ARGUMENT ... We thought Jeremiah Courtney's 
"What's Wrong with U. S. Frequency Allocations?" 
(p 73, August) would start something. It brought 
a rejoinder from A. L. Maclntosh of the FCC, pub- 
lished in this month's Backtalk column (p 240). We 
recommend a careful reading of both sides of the 
argument. 

ANDB ... The Air Navigation Development Board 
is an agency deserving every support of the electronic 
industry. Its purpose is to guide and support the 
development of a system of air navigation and traffic 
control, the so-called "common system" which will 
assure safe all-weather flight in military and civil 
aircraft. Administered jointly by the Secretaries of 
Defense and Commerce, it will bring together the 
requirements of the Navy, Air Force and the civil 
airlines, lay out specifications for equipment and let 
contracts for development of some 30 items of elec- 

tronic equipment ranging from ground radar to auto - 

TALK 

pilots. In approximately ten years ANDB plans to 
spend 80 million dollars on research and develop- 
ment, and Congress has looked favorably on its plans. 
When the final system is proved in, the amount spent 
for production of the equipment will run into many 
hundreds of millions of dollars. This huge program 
is essential to the future expansion of aviation, which 
is now stymied by its inability to meet heavy 
schedules in bad weather. Aviation and electronics 
have wrestled with this problem for ten years or 
more. The all-out effort to solve it looms big; it 
should keep a large segment of our industry busy 
for the next decade. 

PARTICLES . . . Time was when the electron 
and proton sufficed to describe the structure of our 
material world. Then came the positron. Then, a 
decade ago, it became impossible to ignore the neu- 
tron. For a while these four particles held the stage 
to themselves. The neutrino was suggested but, being 
virtually impossible to detect, it has remained a fig- 

ment, a dream particle. But lately the cosmic -ray 
physicists have bumped into the meson, and the flood 

gates are down. We have positive mesons and nega- 
tive mesons, mesons of several different masses, all 
transitory, living long enough only to leave a track 
in a cloud chamber. Most lately we have the "heavy 
component" of cosmic rays. 

Understandably, the discoverers of these latter-day 
particles have tended to label them "fundamental." 
But other physicists, clinging to the hope that nature 
has a simple core, say it is only a matter of time 
before mesons will be found to consist of aggrega- 
tions of electrons and positrons. We hope so too. 
Things are tough enough without multiple -valued 
mesons cluttering up the landscape. 

Whatever the future may hold, there is some com- 
fort in the fact that, since electronics began, only 
two types of particle have amounted to anything in 
practical electron tubes, electrons and ions. If we 
add the absence of an electron, the "hole" of the 
transistor, we have the lot, so far as practical elec- 
tronic engineering goes. 
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The PROSPECTS 
JTAC reports to FCC that service on 475-890 mc is possible only with high field 
strengths, and predicts megawatts must be radiated by ground -based stations to give 
results comparable with present service. Suggests study of Stratovision, satellites 

WHERE to find additional spec- 
trum space for the burgeon- 

ing television broadcasting indus- 
try is one of the most perplexing 
questions now facing the FCC. To 
explore the prospects of expansion 
into the uhf band from 475 to 890 
mc, the Commission held a hearing 
late in September and invited the 
Joint Technical Advisory Commit- 
tee (JTAC) to present evidence. 
The JTAC report, a 200 -page docu- 
ment, contained an analysis based 
on information collected by IRE 
and RMA committees. 

The conclusion reached by JTAC 
is that television on 475-890 mc 
cannot hope to provide the same 
grade of coverage over as wide an 
area as the present channels from 
54 to 216 mc offer unless a radically 
different form of broadcasting, such 
as Stratovision or satellite stations, 
is adopted. This sweeping con- 
clusion is based on the propagation 
characteristics of the uhf band, 
coupled with performance char- 
acteristics of the uhf band and uhf 
equipment. 

The first point made by JTAC is 
that high field strengths will be re- 
quired for uhf service. The FCC 
rules establish a field of 500 micro- 
volts per meter as adequate for 
residential -rural service on the 54- 
216 mc channels. The report shows 
that a field strength ten times as 
great, or 5,000 microvolts per meter, 
will probably be required for the 
same grade of service in the 475- 
890 mc band. This increase is 
based on the fact that the effective 
heights of uhf antennas are smaller, 
the transmission -line losses sub- 
stantially greater, and the noise in- 
herent in uhf receiver circuits con- 
siderably greater than on the 
presently -used vhf channels. Thus 
2,650 microvolts per meter would be 
required to produce a 30 db signal- 
to-noise ratio at the viewing screen, 
using a dipole at 475 mc, 50 feet of 
300 -ohm twin -lead cable, and a re- 
ceiver with a 13 -db noise figure. 

This figure applies to 6 -mc black - 
and -white service comparable to the 
present commercial practice. A 
wideband color -television service at 

HOW TO EXPAND? 
Television broadcasting today presents a troublesome paradox. In late September, 

of the 124 television stations authorized by the FCC, less than 40 were on the air. 
Yet the industry already sees a shortage of channels. Over 300 additional applications 
for television station licenses await action, and in many heavily populated districts 
the supply of channels is exhausted. All this, despite the fact that no television 
station is today meeting its expenses. 

To find room for more stations, the FCC is considering the uhf band now reserved 
for experimentation with color and high -definition monochrome service. The pros and 
cons of uhf operation were analyzed by JTAC at the Commission's request, with the 
results here described. Whatever the outcome, to secure maximum service from the 
proposed new channels, many new techniques must be explored 

the opposite end of the band (890 
mc) would require 20,000 micro- 
volts per meter, even if a directive 
antenna having a voltage gain of 4 
were used. The report indicates 
that there is much room for im- 
provement in antennas, transmis- 
sion lines and receivers. 

In city districts, the FCC rules 
provide a field strength ten times 
that for residential districts, to 
overcome man-made noise on vhf 
channels. On uhf channels such 
man-made noise is not so promi- 
nent, so the same increase in field 
strength may not be required. But 
a value between 5,000 and 50,000 
microvolts per meter would be re- 
quired for city service on uhf 
channels. 

Coverage Problems 

The remaining question is 
whether such high field strengths 
can be established at any great dis- 
tance from the transmitter, using 
presently available power levels. 
The answer is definitely in the nega- 
tive. The RMA Television Trans- 
mitter Committee reported to 
JTAC that the maximum power 
available from existing tubes, over 
a 6 -mc channel, is 2,000 watts at 
475 mc and 500 watts at 890 mc. An 
antenna power gain of 10 is imme- 
diately available, so the effective 
radiated power ranges from 5 to 20 
kw, depending on the position in 
the band in which the transmitter 
operates. Such low power levels 
cannot produce a 5,000 microvolt - 
per -meter field at a distance of 20 
miles, let alone at the 40 -mile range 
typical of present performance on 
vhf channels. 

These conclusions are based on 
the Norton propagation formula 

68 November, 1948- ELECTRONICS 

www.americanradiohistory.com



for UHF TELEVISION 
and on measurements of field 
strength made from an experi- 
mental transmitter on the Empire 
State Building, which operated on 
510 and 910 mc. Along one radial, 
the 5,000 microvolt -per -meter con- 
tour was found to fall at 15 miles, 
despite the fact that the antenna 
height was 1,060 feet and the 
figures were converted to an effec- 
tive radiated power of 100 kw. 
Along other radials the required 
field strength was propagated out 
30 miles, but fell far short of the 
50 miles predicted by the Norton 
formula. 

Even assuming that the Norton 
formula is applicable to the uhf 
band, and using the nominal value 
of 500 feet for transmitting 
antenna height, the report shows 
that 5,000 microvolts -per -meter can 
be delivered to 40 miles only if 214 
kw of effective power is radiated. 
This power is at least 10 times that 
available from existing experi- 
mental equipment. In contrast, the 
Norton formula predicts, and ex- 
perience verifies, that 50 kw radi- 
ated from a 500 -foot antenna at 65 
mc will radiate the 500 microvolts - 
per -meter required for vhf service 
to 42 miles. 

Perhaps most surprising is the 
fact that when the experimental 
results from the Empire State 
transmitter are averaged and sub- 
stituted for the Norton formula- 
tion, similar performance could be 
obtained (5,000 microvolts -per - 
meter at 40 miles) only if the effec- 
tive radiated power is in the range 
from 5 to 20 megawatts. As the 
report states, this is more power 
than has ever been radiated in any 
broadcast service in any region of 
the spectrum, and beyond foresee- 
able attainment of the future. 

The report concludes from this 
evidence that conventional ground - 
based transmitters may not be suit- 
able for uhf television service and 
suggests the possibilities of air- 
borne transmitters and satellite 

stations be investigated as alterna- 
tives. 

System standards (number of 
lines and frames, bandwidth, type 
of sync signals, modulation, etc) 
are necessary before uhf television 
service can be instituted. An in- 
vestigation conducted by an RMA 
subcommittee revealed that the 
present commercial standards (6 - 
mc, 525 -line, 30 -frame picture) are 
technically feasible for use in the 
uhf service and if adopted would 
permit existing vhf receivers to re- 
ceive the new service with the addi- 
tion of a frequency converter and a 
uhf antenna. Since one objective 
of the study was to find ways of ex- 
panding the present service, such 
compatibility with existing equip- 
ment is evidently a basic require- 
ment. But it is possible that modi- 
fications of the existing standards, 
and possibly wholly new standards, 
could be set up to provide a superior 
service, while still permitting exist- 
ing equipment to receive the serv- 
ice. JTAC recommends that this 
possibility be carefully studied, in 
the immediate future, before adopt- 
ing system standards for uhf tests. 

The need for development of a 
color -television service must not be 
forgotten in the expansion of mono- 
chrome service, the report warns. 
It recommends that the FCC con- 
tinue to reserve space in the uhf 
spectrum for the experimental de- 
velopment of color and high -defini- 
tion monochrome service. No sys- 
tem standards for such wideband 
services are proposed, however, 
since JTAC considers that these 
systems are not yet ready for com- 
mercial operation. 

Equipment Availability 

Investigations by IRE and RMA 
committees revealed that no com- 
mercial equipment for transmission 
or reception of uhf television is now 
available, and indications are that 
from 1 to 3 years will be required 
to develop such equipment to the 

point of commercial production. 
One encouraging report was that a 
new water-cooled tube, capable of 
producing 10 kw of power at 890 
mc, is under development and may 
be proved in by next year. 

Further measurements of propa- 
gation effects (especially tropo- 
spheric propagation which may 
cause serious interference far be- 
yond the normal interference 
range) are required before an allo- 
cations plan can be set up. JTAC 
recommends that such measure- 
ments be made during the 1 to 3 
year period required for the pro- 
duction of transmitters and receiv- 
ers suitable for the band. This 
study should include a detailed field 
test of the field strengths required 
for residential and city service, the 
interference protection ratios re- 
quired for co -channel and adjacent - 
channel stations, and the coverage 
attainable with available transmit- 
ter power. Moreover, the special 
capabilities or limitations of air- 
borne and satellite stations in these 
respects should be investigated. 

Plan for Future Hearing 

The JTAC report concludes with 
a recommendation that another 
hearing be set by the FCC in ap- 
proximately six months to receive 
additional evidence on propagation 
and coverage. At this hearing, and 
in the light of additional informa- 
tion, definite systems standards 
(either the existing standards or 
variations of them compatible with 
existing receivers) should be de- 
cided upon. The number of chan- 
nels in the uhf spectrum and the 
portion of the spectrum to be used 
should also be decided at this time. 

Acting on this information, the 
industry can then proceed to de- 
velop equipment and transmission 
methods best adapted to uhf service 
and the service can be instituted 
commercially as soon thereafter as 
the propagation studies are com- 
pleted.-D.G.F. 
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BBC 200 -kw station at Droitwich, England, operating on 200 kc 

INTERNATIONAL 
A review of world-wide practices indicates the international character of all European 
radio broadcasting and the extent of wire -network public-address systems used in many 
countries. Despite exploitation of radio as a propaganda medium, the potentialities of 
broadcasting as known in the U. S. and Canada have barely touched much of Europe 

BY ITS VERY NATURE, broadcast- 
ing is international. Yet few 

engineers seem to have either the 
time, or the inclination, to regard it 
as such. Stuck away in offices work- 
ing a slide rule, or watching meters 
at the transmitter, the broadcast 
engineer too often sees only the 
domestic side of the picture. For 
him, the FCC is the god to be ap- 
peased, and the creator of the rules 
under which he operates. NARBA 
is a word which comes into the con- 
versation when the going gets 
really technical, but not many stop 
to think what it means or how it 
affects their bread and butter. 

Yet without it the conditions of 
the North American ether would be 
chaotic, and within a very short 
time many stations would be forced 
to close down owing to excessive 
interference. The Standards of 
Good Engineering Practice and the 
Rules and Regulations of the FCC 
are riot the composition of only that 
body, but reflect the contractual 
obligations proposed by the North 
American Radio Broadcasting 
Agreement, which is adhered to by 
the U. S., Canada, Cuba, Mexico, 
Newfoundland, the Bahamas and 
Bermuda. 

The system of allocating radio 

frequencies to the countries of the 
world requires much more space to 
give even a brief description than is 
available here. Moreover, to do 
justice to the great amount of work 
and thought which these confer- 
ences and conventions entail, the 
history of their growth would have 
to be included. 

As far as domestic and North 
American region operations are 
concerned the most vital controls 
and regulations spring directly 
from NARBA, and indirectly from 
the International Telecommunica- 
tions Conventions which are held 
periodically. The most recent one 
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Changing a 50 -kw tube in BBC final amplifier. Dolly speeds 
work and avoids damage to equipment 

One of several pretuned final tanks used at Skelton, England 
being wheeled into position 

BROADCASTING 

By JOHN H. BATTISON 
Allocations Engineer 

American Broadcasting Co. 
New York, N. Y. 

concerning the broadcast engineer 
was the Atlantic City Convention. 
Up until October 2, 1947, the con- 
vention of Madrid, 1932, had gov- 
erned the radio transmissions of 
most countries of the world. On 
January 1, 1949, the operations of 
72 countries will be affected by the 
changes made in the Interna- 
tional Union of Telecommunications. 

The. actual allocating of fre- 
quencies and recording of requests 
is the job of the International Fre- 
quency Registration Board, which 
is composed of eleven members and 
is charged with the equitable alloca- 
tions of frequencies and supervision 

Table I -License Fees for Private Canadian Broadcasting Stations 

Service 
Class, and Power of Radius 

Station in Watts in Miles 
License 

Population in Service Radius Fee 

Class A 
100 

or less 

Class B 
250 
500 

1,000 

Class C 
5,000 

10,000 

Class D 
15,000 

Class E 
20,000 
25,000 

Class F 
50,000 

Class G 
50,001 

and over 

18 

24 
31 
37 

Under 25,0000 $ 5D 
25,000 and under 50,000 100 
50,000 and under 150,000 250 
150,000 and under 500,000 400 
Over 500,000 500 

Under 25,000 100 
25,000 and under 50,000 200 
50,000 and under 150,000 300 
150,000 and under 500,000 500 
Over 500,000 700 

61 Under 100,000 500 
72 100,000 to 500,000 1,000 

Over 500,000 4,000 

77 JUnder 500,000 3,000 
l Over 500,000 4,000 

82 f Under 500,000 5,000 
87 l Over 500,000 7,000 

100 f Under 1,000,000 8,000 
Over 1,000,000 10,000 

Fee determined by Order in Council 
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Table II-Facilities of Major Countries 

Country 

Afghanistan 
China 

England 

France 

Germany 
(American 

Zone) 
(British 

Zone) 

(French 
Zone) 

(U. S. S. R. 
Zone) 

Holland 

leclund 

Italy 

Japan 

Luxembourg 

Norway 

Operation 

Freq and 
Max Power 

in kw 

Number 
of Number of 

Stations Receivers Notes 

Government 
Government 

Government 

Government. Also com- 
mercial prewar. Final 
policy not yet definite 

Final postwar policy un- 
decided. Prewar adver- 
tising was allowed 

Government, but about 
30 min of time daily is 
sold at 1 kroner per 
word, for advertising 
Advertising 2.89% of 
total programs 
Government and com- 
mercial, similar to Aus- 
tralia and Canada 
Commercial 

Government company 

Poland 

South Africa Government 

Spain Government 

Switzerland No advertising. Trans- 
mitters run by one or- 
ganization, studios and 
programs by another- 
both semifederal 

Yugoslavia Government, no adver- 
tising 

h -f 20 4 
m -f 100 62 
h -f 35 16 
1-f 200 1 11,233,500 

includes 
m -f 200 53 43,500 tele 

licenses as 
h -f 100 31 of Feb. 1948 

m -f 100 47 8,000,000 
approx 
includes 

estimated 
2,000,000 

unregistered 
m -f 100 6 8,789,008 
h -f 1 3 Nov. 1947. 

These are 
m -f 100 6 approx 
h -f 25 1 figures 

m -f 50 5 
h -f 1 1 

m -f 100 
h -f 12 
1-f 100 
m -f 60 
h -f 40 

1-f 100 
m -f 1 
h -f 1 

m -f 100 
h -f 50 
h -f - 
1-f 150 
h -f - 

9 
1 
1 

7 
6 

1 
1 
1 

29 
7 

New plans 
call for 

108 
1 
1 

1,424,318 
includes 

492,046 relay 
subscribers 

34,692 

1 900,000 
Oct. 1947 

42,468 

m -f 100 16 566,000 
h -f 100 

5 

675,000 
Dec. 1947 

m -f 10 16 
h -f 2 11 

m -f 200 25 
h -f 40 2 

m -f 100 6 922,959 

h -f 100 16 47 

m -f 20 12 200,000 

h -f - 2 

1-f 50 10 

Planned for all to commence in 1948 

This does not include tele or f -m. 
Synchronized operations, 10 stations 
from 1 to 60 kw in one group, seven 
groups all told, mostly groups of 2 
stations. One group consists of two 
100 -kw stations. Separate license re- 
quired for car radio 
French stations suffered extensive dam- 
age when the Germans retreated, but 
reconstruction progress has been good 

Western Allies plans are for eventual 
return of operations to Germans. 
These exclude occupation recreational 
networks. License fees of 2 marks 
monthly are imposed 

Government obtains about one third of 
its income from advertising, also has 
full powers to curb interference and 
assists rural districts in radio upkeep 
At present there are 3 networks: The 
Red, Blue, and Short-wave 
Final allocation plans now being 
worked out 

License fee 72 francs (Belgian) col- 
lected annually by postoffice. Used 
for anti -interference work 
License fees average 20 kroner annu- 
ally; where reception is poor reduced to 
5 kroner, plus tax when buying re- 
ceivers. Until 1940 advertising was 
carried. The company assists listeners 
by providing wind chargers where 
electric power is not available 

Includes Transvaal, Cape Division, and 
Natal Division. Programs in English 
and Afrikaans 

License fee is 20 francs. Operation of 
the radio systems is in accordance with 
the free spirit of the people of Switzer- 
land 

5 federated republics support their 
individual stations by license fees. 
Propaganda use to all parts of the 
world except China and Japan. N. 
America beam completed by 1951 

to ensure that they are used to the 
best advantage. All the documents 
of the IFRB are written in English, 
French, Chinese, Russian, and 
Spanish, with French as the official 

language. The Provisional Fre- 
quency Committee (CPF) is the 
direct result of the Atlantic City 
Convention, and met at Geneva in 
January 1948 to prepare a new 

international list of frequencies for 
the use of IFRB. In spite of these 
agreements, countries have been 
known to use more power than that 
authorized, or to jump frequencies. 
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Fortunately such happenings are 
relatively rare. 

The Canadian system of broad- 
casting is very similar to that of 
the United States in that it allows 
private commercial broadcasting, 
but it also has its own government 
network system working in compe- 
tition with the private broadcast- 
ers. The Department of Transport 
is the regulatory body in this in- 
stance, although the CBC actually 
passes on the applicants, thus, in 
effect, controlling its own competi- 
tion. A fact which may have 
escaped the notice of a large num- 
ber of U. S. broadcasters is the 
license fee which has to be paid for 
the privilege of operating a com- 
mercial broadcast station. This fee 
ranges from $50 for a 100 -watt sta- 
tion to $10,000 for a 50 -kw station, 
as seen in Table I. Plans are afoot 
to increase these fees. The listener 
also has to pay a fee of $2.50, even 
in areas where reception of CBC 
stations is impossible. 

The United States side will be 
familiar to all readers, but perhaps 
the European aspect may not be. 
In fact the writer has often been 
amazed by the many times engi- 
neers have asked what body exists 
in England and Europe similar to 
the FCC. In each case the answer 
is none; and as we shall proceed to 
show, the need for a similar regula- 
tory body does not exist, owing en- 
tirely to the different approach 
towards broadcasting. 

Human nature being what it is, 
and engineers being, by virtue of 
their common interest, of a similar 
type, it is only natural to expect, 
and to find, that radio has prog- 
ressed along very similar lines in 
most countries. An advance in one 
phase in one country is matched by 
an advance in the same field in the 
next, and so on. Although individ- 
ual differences may cause slight 
changes in equipment operation 
and layout, the principles of con- 
struction follow somewhat similar 
lines, as may be seen in some of the 
illustrations. 

Operational Procedures 

As a result of engineering paral- 
lels one might expect the business 
procedures and principles of the 
various nations to be similar. They 
are not. The U. S. and Canada 

have somewhat similar operation, 
but there are not many countries 
that allow commercial broadcast- 
ing by private companies ; although 
wherever the U. S. influence 
is felt, a trend towards commercial 
operation is noticed. In most na- 
tions of the world radio is the voice 
of the government, and is used as 
a- propaganda tool by the party in 
power. 

In general it will be noticed that 
the majority of countries do not 
permit sponsored or commercial 
broadcasting. However, a few 
favor limited commercial broadcast- 
ing along somewhat similar lines to 
the Canadian system. Generally 
speaking, where this type of opera- 
tion is allowed, the government 
runs the broadcasting system and 
collects the revenue from it. Re- 
ceiver license fees are collected even 
where sponsored broadcasting is 
the rule. As far as the writer has 
been able to ascertain, such is the 
practièe in every country except 
the United States of America. In 
countries where commercial broad- 
casting is allowed, or advertising is 
accepted, the license fees are some- 
times used for improvement of the 
service to listeners. 

A large number of foreign coun- 
tries have strict laws concerning 
the use of apparatus which causes 
interference to radio reception. 
And in these countries the author- 
ities are empowered to trace it 
down, and cause the owners of the 
offending equipment to modify it at 
their own expense. As television 
becomes more and more general in 
this country, it appears that a simi- 
lar measure may have to be 
invoked. 

The incidence of relay exchanges, 
and "wire broadcasting", in Europe 
and other countries, is much greater 
than is generally realized. A num- 
ber of factors contribute to this, 
among them being the extremely 
poor conductivities in many of the 
mountainous countries of the con- 
tinent, the lack of facilities for the 
domestic construction of receivers, 
the lack of money, either by the 
government or the listeners them- 
selves for providing equipment, and 
the extremely poor reception condi- 
tions obtaining in many places. An 
example is the Gold Coast of West 
Africa, where for five shillings a 

month ($1) a loudspeaker may be 
leased together with a wire con- 
nection to the local relay exchange. 
This is an ideal provision for the 
inhabitants and well within their 
means. In many parts of Europe 
high and medium -frequency car- 
rier -current systems are used over 
power and telephone lines. Some 
of these relays provide only the pro- 
gram of the national station; others 
also act as local stations and pro- 
vide programs from local studies in 
addition. Of course, the great dis- 
advantage of all these systems is 
the dependency on a physical con- 
nection. In the event of war a 
large part of the population could 
be denied broadcast intelligence by 
a few skillful saboteurs. This pos- 
sibility is particularly true of Rus- 
sia and many of the eastern states 
of Europe. In some of the villages 
in these areas only one loudspeaker 
and receiver is available for per- 
haps 500 people. 

The very nature of the terrain in 
so many parts of Europe is an 
added handicap. A glance at any 
map will show large areas of moun- 
tainous country where reception is 
extremely poor. In view of these 
handicaps, it is interesting to re- 
flect on the large number of high - 
power stations in Europe. High 
power is considered to be 60 to 500 
kw. In the writer's opinion there 
is no doubt that the European 
answer to the coverage problem is 
large-scale synchronized operation 
of high -power stations, thus pro- 
viding a nationwide groundwave 
signal from nationally operated 
transmitters. Either by accident 
or design, the local station and_pro- 
gram, such as are known in this 
country, are virtually nonexistent. 
Possibly it is by design, for single 
sources of high -intensity ground - 
wave service can be used more 
effectively with one propaganda 
program to influence a country than 
a number of small stations with 
varying ideas of program content. 

In this respect, the Balkan coun- 
tries are the worst situated. Con- 
ditions of low income per capita and 
scattered population combine with 
extremely mountainous terrain to 
present a very difficult problem. 
Very rapid attenuation of ground - 
wave is experienced in these small 
countries and they are usually too 
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small to utilize skywave for night 
service. 

In certain countries where com- 
mercial and government broadcast- 
ing is allowed, operation is along 
rather similar lines to that of the 
CBC and the private broadcasters 
in Canada. For example in pre- 
war days, Radio Luxembourg on 
232 kc with 150 kw, provided an 
excellent day and night signal to 
more than 50 percent of Great Bri- 
tain. This station carried limited 
commercial programs in English, as 
well as programs addressed in the 
national tongue of Luxembourg. 
Other stations such as Radio Paris, 
Radio Lyons, Toulouse, Radio Nor- 
mandie, and Hilversum on the 
medium -frequency band, carried 
sponsored programs for both home 
and overseas, that is, British Isles 
consumption. These stations en- 
joyed a popularity equal to or 
greater than that of the BBC sta- 
tions, especially among the younger 
people who were more receptive to 
the dance and light music which 
formed the major part of the pro- 
grams. The International Broad- 
casting Company programmed some 
of these stations, with operation by 
nationals of the countries in which 
they were located. 

It is simpler to list those coun- 
tries where receiver licenses are not 
required than to list those requir- 
ing one! America is the shining 
example of free listening, although 
the principality of Monaco with its 
three stations is likewise untaxed. 
As a result of this almost universal 
imposition of license fees, a fairly 
accurate check can be maintained of 
the number of listeners throughout 
the world. It is not difficult to eval- 
uate illegal operations. In 1942, 
it was estimated that there were 
400,000,000 listeners. This world 
total can be broken down to show 
29,393,000 radio homes in the 
U.S.A., against 51,986,000 in the 
whole of Europe and Russia. The 
terrific impact of radio in Europe 
is only now commencing to be felt 
and as more sets become available 
great mass reactions may be 
expected. 

A problem peculiar to a number 
of European countries, and one with 
which the United States is not 
faced, is the provision of programs 
and radio services to colonies, do- 

minions, and protectorates. Some- 
times this service is achieved by 
high -frequency transmission from 
the mother country for direct re- 
ception, relying on these broadcasts 
to combat adjacent country propa- 
ganda interference. An alternative 
is to build local stations and pro- 
gram them locally, supplemented by 
relays from home. The latter is 
better, for it insures a service not 
dependent on the ionosphere layer, 
and not requiring different fre- 
quencies for different times of day. 

Practically every European coun- 
try operates at least one low fre- 
quency transmitter between 150 
and 285 kc together with high power 
up to 200 kw. This combination 
usually results in a large part of 
the population receiving a fairly 
reliable single program service. 
However, secondary service has to 
be depended upon to a much greater 
extent than it is in America, and as 
a result relay exchanges are num- 
erous and extremely popular. 

Table II presents a brief sum- 
mary of conditions in a number of 
countries. A breakdown of U. S. 
broadcast operations is given in 
Table III. 

European Problems 

In France in 1944 there were ap- 
proximately 34 stations under gob- 
ernment and private control. At 
the end of the war there were only 
five of any considerable power re- 
maining. At present, there are two 
countrywide networks known as the 
National and the Paris networks. 
Recently, a third program heard 
only in Paris and the suburbs has 
been added. This program may 

Table III-Broadcast Stations in 
the U. S. 

July 1. July 1, In - 
1947 1948 crease 

A -M 1,795 2,034 239 
F -M 918 1,020 102 
Television 66 109 43 
Television 

(experi- 
mental) 

81 124 43 

Educational 38 46 8 
Inter- 

national 
37 37 0 

Remote 583 571 (-12) 
Pickup 

Other 33 26 (-7) 
Totals 3,551 3,967 416 

later develop into a third network 
so that the combination will prove 
similar to the three BBC program 
services. Thirteen transmitters in 
the National network cover about 
80 percent of the population and ten 
in the Paris network provide 
coverage of 66 percent. Some areas 
hear only one service. 

In July 1947, a new coaxial cable 
was put into operation between 
Paris and Toulouse. This span of 
approximately 490 miles requires 
the use of 42 repeater stations. Un- 
fortunately, no details are yet avail- 
able concerning its frequency re- 
sponse. A new transmitter with a 
power of 100 kw operating on 895 
kc went on the air September, 1947, 
at Lyons-Tramoyes, and it is be- 
lieved this is the first new one to 
be built since the war. 

Before the war, Italy maintained 
three networks consisting of 40 
stations in the m -f -band varying 
up to 100 kw. Nine short-wave 
transmitters used power up to 100 
kw for broadcasts to Italian - 
dominated territories. 

Belgium provides a good example 
of the dual language problem. Be- 
fore the war the state operated two 
15 -kw transmitters at Brussels pro- 
viding programs for the Walloons 
and Flemings, in French and Flem- 
ish; and 16 small privately -owned 
stations carried sponsored pro- 
grams for local and regional con- 
sumption. Today, Belgium is rap- 
idly rebuilding a first-class system 
out of the ruin left by the war. A 
1 -kw f -m transmitter on 100.1 me 
is operating at Brussels, with two 
or more planned for Antwerp and 
Liege. It is suggested that an f -m 
network may be set up at a later 
date. However, this does not affect 
in any way the instant plans for a 
complete a -m network providing 
nationwide primary service. 

Czechoslovakian broadcasting is 
governed by the law of March 23, 
1923, and the decree of February 8, 
1925. These reserved to the State 
the right to grant concessions to the 
use of the ether. The Ministry of 
Post may grant to individuals the 
right to operate a station, but there 
have never been any such grants. 
The Czechoslovakian Broadcasting 
Company, in which the government 
holds most of the shares, is the only 
source of broadcasting in the coun- 
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Mexican stations XEW and XEWW, showing a flat -top transmitting antenna (RCA photo) 

try. Although nominally a private 
company, the State virtually con- 
trols its operations. About 1,600 
people are employed and the organ- 
ization is administered by a board 
of three members in Bohemia, five 
in Slovakia and the Ministry of 
Information. There are approxi- 
mately 2,000,000 licensed listeners 
in the country. 

Before the war, the Czechoslova- 
kian radio system was one of the 
best in Europe. It operated eight 
stations, ranging up to 120 kw at 
Prague I. A number of these were 
destroyed during the war, but they 
are being replaced and in last De- 
cember a new one of 100 kw on 
1,204 kc was brought into operation 
near Presov. Incidentally, it is a 
European custom to identify sta- 
tions by their location rather than 
call letters, and to carry it a step 
further, when two or more are 
located in the same town, they are 
labeled Prague I, Prague II, and 
so on. (This would be a little 
unwieldy in New York!) 

At the time of writing, Poland 
operates nine medium -frequency 
transmitters and one low -frequency 
transmitter. The most powerful 
of these is Warsaw I with 50 kw on 
758 kc. Licensing is employed as 
a means of raising money, but here 
it is rather illuminating to note 
that imprisonment is not provided 
as a penalty for failing to register, 
as in most countries, but a fine equal 

to six months' license fee is im- 
posed. The normal license fee is 
paid monthly, and is graded accord- 
ing to the size of the receiver, and 
the class of the owner, peasants, 
workers, clerks, pensioners, and 
military paying from half to two- 
thirds less than ."other persons." 

Polskie Radio, the official name of 
the organization, maintains a tech- 
nical section which assists listeners 
in assembling or installing receiv- 
ers. At the end of 1947 there were 
about 600,000 subscribers to wire 
broadcasting service. Special im- 
portance is attached to these in- 
stallations in mining areas and it 
is intended thus to service ten large 
industrial centers in Silesia, where 
reception conditions are extremely 
poor. 

Radio in Russia is, of course, a 
government service. The existence 
of two hundred different peoples in 
the Union, the extreme poverty of 
a large part of the population, and 
enormous areas to be covered all 
serve to direct radio towards group - 
listening practices. There were 
approximately 90 stations, one more 
than there were a -m stations in 
New York State, and 39 less than in 
California, at the end of 1947. The 
principal station, Moscow -Komin- 
tern, has a power of 500 kw; eleven 
others have 100 kw each. The exact 
number of shortwave stations for 
the Asiatic regions of the U.S.S.R. 
is not known since reports vary, but 

well over 50 frequencies are used. 
Radio reception in this tremend- 

ous area varies from place to place, 
but on the whole, conductivity is on 
the low side. To assist dissemina- 
tion of programs a system of relay 
exchanges distributing the national 
program by wire was set up. In 
1937 there were 7,000 of these ex- 
changes, and by now there must be 
many more. They are similar in 
effect to United States local sta- 
tions, except that they carry one - 
party propaganda only, and on a 
public-address basis. 

Whenever radio men from differ- 
ent countries get together the con- 
versation eventually turns to spon- 
sored versus government radio. 
Without considering the merits of 
the case, the popularity of the 
American system is attested by the 
fact that last year a British com- 
pany offered 300,000 crowns to the 
Danish Government to be allowed to 
put a transmitting station on the 
Faroe Islands. When this offer was 
turned down, the offer was in- 
creased to a figure of half their 
annual profits. So far as the author 
is aware, a decision has not yet 
been reached. 
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ULTRASONIC 

Wall thickness readings chalked in at various points on surface of hollow propeller 

ULTRASONIC METHODS are being 
successfully applied to the 

testing of materials, using various 
instruments' One of these is the 
Reflectogage, based upon the prin- 
ciples used in the Sonigage' orig- 
inally developed by General Motors. 

This device utilizes electronic 
methods of generating and receiv- 
ing ultrasonic waves which are 
transmitted through the article 
under test. These waves are re- 
flected within the material either by 
its opposite side or by a flaw or dis- 
continuity, so that the thickness of 
most parts can be measured or the 
presence of flaws indicated. The 
accuracy of measurement can be 
made almost as great as the oper- 
ator desires but in an ordinary com- 
mercial instrument such as the one 

FIG. 1-Block diagram of equipment 

described it is approximately 2 per- 
cent of the thickness of the part, 
regardless of what the thickness 
may be. 

Parts ranging from a few thou- 
sandths of an inch to four inches 
thick can be measured by variations 
of the basic method. The present 
commercial instrument reads di- 
rectly in the range from 0.025 to 
0.300 inch in steel and measures up 
to 4 inches by harmonic methods. 
It measures the thickness of mate- 
rial forming pipes, tanks, and ves- 
sels which can only be reached from 
one side of the wall. Such measure- 
ments were formerly made by drill- 
ing a hole and reading the thickness 
by mechanical means. 

Not only metals but glasses and 
certain plastics can be measured. 
The use of the instrument is par- 
ticularly valuable in cases where the 
material is formed into a closed 
vessel or long tube. For example, 
hollow propeller blades are being 
widely tested at present. It was 
formerly impossible to measure 
these sections by any known means. 
Lack of bond between similar or dif- 
ferent materials can also be indi- 
cated either by changes in the am- 
plitude or in the location of the 

By BENSON CARLIN 
Product Research Supervisor 

Sperry Products, 79ìC. 
Danbury, Conn. 

Crystal transducer searching unit 

indications on the instrument. Ec- 
centricity of bore can also be meas- 
ured quickly and easily. Other ap- 
plications are the testing of knife 
blades made of several sections 
bonded together, and of shell cases 
for separations within their wall 
sections. 

Ultrasonic Principles 

Ultrasonic waves commonly used 
in testing or gaging can be defined 
as sound or vibrational waves of 
very high frequency ranging be- 
tween 100 kilocycles and 10 mega- 
cycles. For purposes of measure- 
ment, they may be considered to 
travel through a material with a 
fixed velocity that depends in a com- 
plex way upon the density and elas- 
ticity of the material. 

The tables give experimental 
velocities and wavelengths for ultra- 
sonic waves. Such waves are 
strongly reflected by an interface 
and will ordinarily return toward 
the source which produces them. 
Standing wave patterns are set up 
in the manner of electrical waves; 
the patterns are determined by the 
dimensions of the medium of travel 
and by frequency. The ultrasonic 
gage indicates the frequencies at 
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THICKNESS INDICATOR 

Nondestructive testing and gaging device gives visual display. Equipment comprises 

motor -driven variable frequency oscillator, contactor -initiated R -C sweep, crystal trans- 

ducer, and cathode-ray tube. Graduated screens provide direct readings 

FIG. 2-Motor-driven capacitor for variable -frequency oscillator. Contactor for initiating sweep is shown in detail at left 

which resonances take place. Be- 
cause the velocity of travel is fixed, 
this action is equivalent to measur- 
ing the thickness of the medium, 
and the instrument may therefore 
be directly calibrated in thickness. 

The operation of the instrument 
depends upon the fact that the 
amount of energy required to drive 
a system varies with its dimensions, 
-that is, resonances occur when 
ultrasonic wavelength has a specific 
relation to the thickness of the part 
and at this point there is a great 
increase in the vibration of the wall 
being measured. As a result, the 
plate current in the driving oscil- 
lator increases sharply. Any part 
can be put into such resonance de- 
pending on its dimensions, elastic 
characteristics, and density. 

The lowest frequency at which 
resonance occurs is called the funda- 
mental; and subsequent ones, har- 
monics. The frequency deviation 
between any two consecutive har- 
monic frequencies is equal to the 
fundamental. Therefore, when 
either the fundamental or the dif- 
ference between two consecutive 
harmonics is known, the thiekness 
(T, in inches) is determined by the 
relation T = S/f 

where S is half the velocity of 
sound in inches per second, and f is 

the frequency in cycles per second. 
For steel this becomes 

T = 121,000/f 
Harmonic indications can be di- 

rectly used to calculate thickness 
from the relation 

T = RIR2/ (R2 - R1) 
where R, and R2 are thickness read- 
ings of any two successive indica- 
tions and R2 is thicker than R,. 

It should be noted that the thick- 
ness is read over a small area di- 
rectly under the crystal. When the 
thickness varies sharply within that 
section, readings cannot be ob- 

tained. However, satisfactory re- 
sults can be obtained even where a 
liquid or solid is contained against 
the reflecting surface. . 

Most materials transmit ultra- 
sonic waves well' and can therefore 
be measured. However, this is not 
true for materials which have very 
high internal damping or absorp- 
tion. Most metals are in the first 
class, and each different material 
requires a separate calibration 
screen for use with the instrument. 
Alloys in which velocities vary 
greatly also require separate 
screens. 

In cases where the medium under 
test is not electrically conducting, a 
metallic face must be placed over the 
front of the crystal search unit so 
that a suitable ground return can 
be made to the instrument. The 
interface between the crystal and 
work will interrupt the passage of 
ultrasonic waves unless it is filled 

in with some form of couplant such 
as transformer oil. 

It is also important that the sur - 

Table I-Velocities in Common 
Materials 

Material Velocity in 
cm per sec X 106 

lir 0.331 
Alcohol 1.44 
Aluminum 6.22 
Bakelite 2.59 
Brass 4.43 
Copper 4.62 
Glass 4.9-5.9 
Lead - 2.13 
Magnesium 2.33 
Mercury 1.46 
Nickel 5.6 
Polystyrene 2.67 
Quartz 5.75 
Steel 5.81 
Transformer oil 1.39 
Water 1.43 
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face of the part be fairly smooth. 
In general, most metallic surfaces 
are satisfactory or can be made so 
with a hand grinder. The back or 
reflecting surface must be smooth 
for if it is very badly pitted, the 
energy is scattered and it becomes 
difficult to make satisfactory read- 
ings. However, measurement can 
sometimes be made even when the 
reflecting surface is pitted by limit- 
ing the crystal to a small area. 

The thickness of curved sections 
can also be measured. When the 
curvature is not great, flat crystals 
will give satisfactory indications. 
In other cases, crystals ground to fit 
the curved surface are necessary. 

Electronic Principles 

In a simple instrument of the 
resonance type, an oscillator with a 
milliammeter in its plate circuit 
might be used. A manually tuned 
variable capacitor can be slowly 
turned and the meter watched for 
changes in plate current. The thick- 
ness of a known part is calibrated 
against current dips and calibra- 
tions marked on a suitable tuning 
knob. Unknown parts can then be 
checked and the thickness read di- 
rectly from the knob. This type of 
device would prove inconvenient be- 
cause each successive test requires a 
laborious readjustment of the in- 
strument before a reading can be 
taken. 

A block diagram of the Reflecto - 
gage is shown in Fig. 1. It is an 
entirely automatic instrument, com- 
prising a variable -frequency oscilla - 
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FIG. 3 --Harmonic spectrum for steel piece 0.300 -inch thick. Dashed and solid circles show indications for two different modes of operation 

tor whose frequency is swept by 
means of a motor -driven capacitor, 
a sweep generator, an electronic 
sweep amplifier and signal amplifier, 
an indicator in the form of a 
cathode-ray tube, and a searching 
unit. 

The oscillator produces electrical 
variations that are impressed across 
the crystal search unit. The rota- 
tion of the tuning capacitor contin- 
ually changes the frequency of os- 
cillation throughout an optional tun- 
ing range. The same mechanical 
device also contains a contactor or 
switch unit for producing a sweep 
voltage by discharging a capacitor 
through a resistor. This contactor, 
shown at the left of Fig. 2, is so 
adjusted that it fires the cathode- 
ray sweep at the beginning of each 
successive variation in frequency, 
that is, at the high -frequency end 
of the range, and the cathode-ray 
beam is swept horizontally across 

the screen once for each revolution 
of the capacitor. As a result, each 
point along the beam corresponds 
to a particular frequency of oscilla- 
tion. The scale is then calibrated 
in thickness for the parts under 
test, increasing from left to right. 
As energy is returned from the 
part, variations in the voltage 
across the crystal and across the 
amplifier cause the beam to be de- 
flected vertically. These pips are 
the thickness indications. 

If the oscillator were adjusted so 
that it operated over a very wide 
range the indications received 
would look like those in Fig. 3. How- 
ever, in ordinary use it is convenient 
to limit the range so that only one 
marker or pip is received. This 
pip indicates a resonance in the 
material and although it may not be 
a fundamental, the range is ordi- 
narily chosen so that it is. The in- 
strument can be operated at almost 
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FIG. 4-Schematic circuit diagram of the Reflectogage. Conventional power supplies for plates and scope have been omitted 
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FIG. 5 -Typical visual displays: (A) sweep without thickness indication; (B) fundamental thickness indication; (C) har- 

monic indications 

any convenient frequency by sub- 
stituting plug-in coils, but it is 
basically a 4 -range unit. Range 1 

is 0.025 to 0.050 in., Range 2 is 
0.045 to 0.090 in., Range 3 is 0.080 
to 0.160 in., and Range 4 is 0.150 to 
0.300 in. A total frequency range 
from 400 kc to 5 me is required. 

Crystal Transducer 

The energy produced by the elec- 
tronic oscillator is impressed across 
the X -cut quartz crystal, illustrated, 
which transforms the electrical volt- 
age into longitudinal physical vibra- 
tions. This crystal is usually either 

or 1 inch in diameter and mounted 
in a spring holder so that it is al- 
ways supported at a fixed pressure 
against the work. The ultrasonic 
waves then travel perpendicular to 
the face of the crystal and are 
essentially limited in their cross- 
sectional coverage to a projection 
of the crystal face. The part of the 
work tested is therefore only that 
directly under the crystal and the 
instrument does not in any way 
integrate thickness readings over 
considerable areas. 

The crystal resonance frequency 
is chosen to be somewhat greater 
than the highest frequency of elec- 
trical oscillation employed in that 
range so that the output is essenti- 
ally constant and spurious crystal 
resonances do not appear as indica- 
tions on the sweep. 

Circuit Details 

The oscillator output is connected 
to a vacuum -tube amplifier as shown 
in Fig. 4. The variations in plate 
current are separated, amplified, 
and finally displayed on the cathode- 
ray tube. The actual variations in 
plate current range from 2 to ap- 

Table II -Wavelengths in Centimeters in Common Materials 

Material 
0.5 

Frequency in megacycles 

1 2.25 5 

Air 0.0688 0.0344 0.0153 0.00688 
Aluminum 1.244 0.622 0.277 0.124 
Bakelite 0.518 0.259 0.115 0.0518 
Brass 0.886 0.443 0.196 0.0886 
Copper. 0.924 0.462 0.206 0.0924 
Glass 1.040 0.520 0.231 0.104 
Lead 0.426 0.213 0.0947 0.0426 
Mercury 0.284 0.142 0.0632 0.0284 
Polystyrene 0.534 0.267 0.119 0.0534 
Quartz 1.150 0.575 0.255 0.115 
Steel 1.162 0.581 0.259 0.116 
Transformer oil 0.278 0.139 0.0618 0.0278 
Water 0.290 0.145 0.0645 0.0290 

proximately 25 percent. The pips 
produced may be from t inch to 3 

or 4 inches in height but the instru- 
ment is ordinarily operated with the 
markers about t inch high to give 
a clean base line and sharp vertical 
indications. 

The general shape of the voltage 
variation in the plate circuit is that 
of a resonance curve and is there- 
fore not so sharp as is desirable for 
indicating purposes. The signal is 
therefore differentiated by a series 
of filters and appears on the face of 
the tube as a sharp increase fol- 
lowed by an equally sharp decrease 
of voltage. The point at which the 
changeover from increase to de- 
crease occurs is the one at which 
thickness is ordinarily calibrated. 

Calibration is carried out by plac- 
ing over the face of the cathode-ray 
tube a transparent plastic screen on 

which vertical lines are inscribed 
for various thicknesses. A different 
screen must be used for each mate- 
rial and also for each range of fre- 
quencies. Additional screens could 

be made for operating at harmonic 
frequencies. 

The appearance of the final signal 
may be more completely visualized 
from Fig. 5, in which the cathode- 
ray trace without resonance signal 
is shown at A; B is .the trace with 
a single fundamental indication; 
and C illustrates the appearance of 
the trace with several harmonic 
indications. In B the thickness of 
the part is within the range of fre- 
quencies for which the instrument 
produces fundamental oscillations. 
At C the thickness of the part is 
much greater than the maximum 
fundamental possible on that range. 

Work connected with the instru- 
ment was carried out with the aid 
of W. Doniger and T. C. Nehrbas. 
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FIG. 1-Component parts (1, 3, 4, 5, 6, 7) and metal assembly jig (2) of a hermetically sealed octal socket 

7 

Hermetically Sealed 
Electronic Components 

Oy W. J. LEISS, G. R. MOLTRUP, 
J. H. SLATON and A. H. WAYNICK 

,r,ec Research Laboratory, School of Engineering 'l1,, Pennsylvania State College, State College, Penna. 

FIG. 2-Top and bottom views of assembled nine -pin, octal and seven -pin hermetically 
sealed sockets 

CONSIDERABLE EFFORT has been 
expended during and since the 

end of the war by numerous labora- 
tories attempting to devise means of 
protecting electronic equipment in 
use against numerous deleterious 
environmental factors such as high 
humidity, fungus growth and salt 
water spray. The Ordnance Re- 
search Laboratory of the Pennsyl- 
vania State College, which is inter- 
ested in electronic developments for 
the U. S. Navy, has designed her- 
metically sealed plug-in units, as- 
semblies and complete devices. 

By utilizing the components and 
techniques to be described it has 
been found possible to seal hermetic- 
ally an entire electronic chassis as 
well as subassemblies and compo- 
nents. By so doing, the major prob- 
lems of protection of electronic 
equipment during storage, ship- 
ment and use against high humidity, 
fungus growth and salt -water spray 
have been solved. The servicing 
problem has been greatly alleviated 
by the use of hermetically sealed 
plug-in components. In the case of 
more complex devices, the servicing 
problem has been further simplified 
by the use of hermetically sealed 
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FIG. 3-Plug-in oscillator tank circuit FIG. 4-Two-tube sealed subassembly 
using the sealed construction that plugs into a larger chassis 

Sealed plug-in units such as tubes and sockets, transformers, 

relays, capacitors and tuned circuits are utilized in con- 

struction of subassemblies and complete chassis that are 

also hermetically sealed to provide protection against high 

humidity, salt -water spray and fungus growth 

plug-in subassemblies which, in 
themselves, may generally be so 
constructed as to be simple to test. 

For relatively simple electronic 
devices all of the critical or high 
impedance circuits have been placed 
in one chassis, the entire chassis 
then being hermetically sealed. 
More complex devices have been 
broken into subassemblies which are 
in themselves constructed in plug-in 
type hermetically sealed containers. 
In either case the maintenance 
and/or servicing procedure, aside 
from replacement of tubes, trans- 
formers, relays and other standard 
hermetically sealed components, in- 
volves the replacement of the entire 
hermetically sealed chassis or sub- 
assembly in case of electrical or me- 
chanical failure. By utilizing this 
construction, the problems of pro- 
tection against humidity, fungus 
growth and salt -water spray may 
also be satisfactorily taken care of 
by proper choice of materials. 

Sealed Sockets 

Hermetically sealed tube sockets 
for octal and seven and nine -pin 
miniature types are made up from 
the components shown in Fig. 1, 

and examples of the resulting 
sockets appear in Fig. 2. Use 
of these sockets results in a gas 
and vapor seal of the chassis in- 
terior relative to its exterior. The 
sealing is accomplished by means of 
glass and metal surfaces, with all 
materials exposed to the exterior so 
chosen as to avoid surface condensa- 
tion leakage paths when exposed to 
humid atmospheres. 

In mounting, a hole which is just 
large enough to permit entry of the 
socket body is punched in the 
chassis. The latter must be hot tin 
dipped to permit soldering. The 
socket is then placed in the hole 
and is supported therein by a pro- 
tuberance at the top of the octal 
socket and near the center of the 
miniature sockets. The socket is 
then soldered into place with a 
solder ring and, if desired, by cy- 
lindrical soldering irons designed 
for this purpose. The portions of 
the miniature socket shells above 
the chassis surface fit standard 
shields. 

As shown in Fig. 1, the socket 
body is a hot tin dipped brass shell, 
item 1. The feed -through insula- 
tors, 3, are a standard commercial 

item. Pin receptacles, 4, are made 
from beryllium -copper rod which 
has been drilled, slit and silver- 
plated. 

In assembly, the metal insert, 2, 

is placed in the shell to locate the 
terminals while they are being 
soldered to the shell. Items 3 and 4 

are assembled and inserted into 
items 1 and 2 along with the appro- 
priate solder rings as shown. 

The entire assembly, 7, is pre- 
heated and then immersed, with the 
aid of appropriate jigs, in a bath of 
Crisco for approximately 30 seconds 
at a temperature of 550 F. 

The socket terminals are suffi- 
ciently flexible to account for pin 
location variations from tube to 
tube. This is accomplished by slit- 
ting the terminal and by using a 
flexible lead -through insulator. The 
magnitude of the connector dis- 
placement is limited by the poly- 
styrene spacer, 5. In assembly, the 
split ring, 6, is held tightly in the 
groove around the circumference of 
the spacer. The spacer and ring are 
inserted in the socket and, when 
seated, the ring expands into a 
groove in the shell. 

The miniature sockets are assem- 
bled similarly except for a center 
shield pin screwed into the shell. 

Plug-in Components 

Certain electronic circuits and de- 
vices are most usefully constructed 
in the form of separate, hermetic- 
ally sealed components which may 
be plugged into larger assemblies. 
Figure 3 illustrates a hermetically 
sealed plug-in oscillator tuner cir- 
cuit. This circuit is plugged into a 
hermetically sealed octal socket so 
that it may be removed from the 
larger unit without affecting its 
seal. The components of the tuned 
circuit are vacuum potted in a can 
with a hermetically sealed header. 
The potting process is used pri- 
marily for mechanical strength 
since potting, by itself, does not 
form a satisfactory hermetic seal. 
The assembly is fastened to the 
larger units by screws through the 
two lugs. The screws fit into sealed 
studs. 

Figure 4 shows an entire elec- 
tronic subassembly which, in turn, 
is plugged into a larger unit which 
may or may not be hermetically 
sealed. Coil assemblies, tubes and 
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FIG. 5-Complete chassis before wiring. Connections to 
made through octal sockets 

other sealed components which may 
require replacement are connected 
to the subassembly by means of the 
hermetically sealed sockets. The 
assembly is connected to the main 
unit through an hermetically sealed 
connector. 

In case of failure, aside from 
tubes, coil assemblies, or similar 
plug-in units, the entire subassem- 
bly is replaced by a new unit. Thus, 
special packaging of spare units is 
avoided, and the circuit in the sub- 
assembly can usually be tested by 
relatively simple, perhaps plug-in, 
test equipment. 

Hygrometer Indicator 

It has been found desirable to 
incorporate an electric hygrometer 
in large assemblies involving many 
solder seals. It is also useful for 
preproduction tests of smaller sub- 
assemblies. 

The hygrometer unit is installed 
inside the assembly to be sealed. 
One of its terminals is connected to 
the chassis ground while the other 
is connected to a lead -through sealed 
terminal. The hygrometer is used 
to check the drying process and, in 
larger units, further permits easy 
checking of the seal during the life 
of the assembly. 

A relative humidity of six per- 
cent, measured at 130 F, results in 
satisfactory operation of most elee- 

a.1 major components are 

tronic equipment, as far as con- 
densed moisture is concerned, when 
the equipment is operated at tem- 
peratures as low as -60 F. Conse- 
quently, commercial hygrometers 
have been chosen to operate over 
the relative humidity range of five 
to ten percent. 

An electronic chassis comprising 
a test set for other electronic equip- 
ment will be described to illustrate 
the use of hermetically sealed com- 
ponents in a large assembly. All 
components except low -impedance 
circuits and power ' switches are 
mounted in a standard chassis box 
which is hermetically sealed. 

With all top components removed 
from the chassis (Fig. 5), it is evi- 
dent that construction is quite dif- 
ferent from usual. The transformer 
leads are fed through an hermetic- 
ally sealed octal socket and the 
transformer is fastened to the 
chassis with the aid of screws and 
hermetically sealed studs. Similar 
mountings are used for the relay, 
the electrolytic capacitor and the 
tuned circuits. Low -impedance and 
power leads are fed through the 
sealed lead -through terminals. The 
remaining sockets are for tubes and 
are also hermetically sealed. 

All components are soldered into 
place before final assembly by sol- 
der rings and cylindrical soldering 
irons. 

Resistor boards are fastened to 
the walls of the main assembly and 
held in place by rivets which are 
peened so as to fill an indentation in 
the assembly wall around the rivet 
hole. The rivet is soldered to the 
assembly wall so that a smooth ex- 
terior assembly wall surface is ob- 
tained. A hygrometer unit is per- 
manently mounted in a corner of the 
chassis. Final sealing, except for 
two 1/32 -inch diameter holes in the 
side walls of the chassis, is accom- 
plished by placing a flat metal plate 
over the bottom of the chassis and 
flowing solder around its edge in 
contact with the chassis lip. 

Sealing Procedure 

As would be expected, it is neces- 
sary to dry out the interior of the 
chassis before making the final seal. 
The metallic surfaces, and some 
component surfaces, are covered by 
an adsorbed layer of water vapor 
which must also be removed. 

In drying a chassis before final 
sealing, the entire chassis is placed 
in a heater where it is maintained 
at a temperature of 130 F for 
about thirty minutes. Dry air from 
a commercial air -drying unit is then 
forced into the chassis through one 
of the 1/32 -inch holes left in the 
chassis sidewalls. This flushing 
process is continued until the 
hygrometer has indicated a relative 
humidity of six percent or less for 
at least one-half hour. At this time 
the two 1/32 -inch holes are solder 
closed while the chassis remains in 
the drying oven. The sealing proc- 
ess is then complete. 

This type of construction should 
be of use in geophysical prospecting, 
airborne and many other services 
where electronic devices are sub- 
jected to humid atmospheres, 
fungus growth and other deleterious 
conditions. 

We wish to acknowledge the as- 
sistance rendered in this work by 
Dr. F. W. Dunmore of the National 
Bureau of Standards who so kindly 
furnished information concerning 
the procurement of suitable hy- 
grometers. Professor E. R. Queer 
of the Pennsylvania State College 
Engineering Experiment Station 
contributed many helpful sugges- 
tions concerning proper methods of 
hermetic sealing and dehumidify- 
ing. 
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Road -Testing Gasoline 

Electronic spark -advance indicator and tachometer provide a method of rating gasoline 

throughout the entire speed range, instead of at two speeds as is usually done in octane 

number determination 

By R. R. PROCTOR 
Research á Development Laboratories 

The Pure Oil Company 
NorthJteld, Illinois 

THE OCTANE NUMBER or octane 
rating of automotive fuels has 

for years been determined on what 
is known as the CFR (Cooperative 
Fuel Research) engine, a single - 
cylinder variable -compression -ratio 
engine running at a slow speed, 600 
rpm for the so-called Research 
Method and 900 rpm for the Motor 
Method. While this procedure is 
still standard in all laboratories, it 
does not give a complete picture of 
the fuel since rating is determined 
at only two points or speeds. 

About 1936 or 1937 a supplemen- 
tary procedure known as the Bor- 
derline Method of fuel rating was 
developed by means of which the 
octane rating of a fuel throughout 
the entire speed range could be de- 
termined. Briefly, the fuel rating is 
determined by plotting a framework 
of reference fuels and superim- 
posing the unknown fuel on the 
framework to determine its octane 
rating at any speed. 

All fuels are used in a test car in 
which the distributor governor and 
vacuum advance have been locked 
out and a manual control installed. 
The distributor is first set so that 
ignition occurs at a known point 
somewhere near top -dead -center of 
the piston stroke. With the car in 
high gear and running at 8 to 10 
mph on a level road, it is accelerated 
at wide-open throttle and the speed 
of the engine at which the knock 
fades out is recorded. At least two 
check runs are made, or more if nec- 

essary, until the same fade-out 
speed is agreed upon by two ob- 
servers. The spark is then advanced 
two degrees and the procedure re- 
peated, then two more degrees, and 
so on, until a complete curve has 
been plotted for speeds up to 70 
miles per hour. 

A graph consisting of a frame- 
work of five or six standard -refer- 
ence fuels of known octane numbers 
is thus prepared and the curve of 
the unknown fuel can be plotted. 
From a comparison of curves the 
octane number of the unknown fuel 
at any speed can be obtained. 

Some sort of instrumentation is 
required to determine the spark ad- 
vance each time it is changed, or 
conversely, to set the spark at any 
given poin` accurately and easily. 
Also, since it is easier to work with 
engine rpm than with miles per 
hour, and since the standard speed- 

ometer is not ordinarily accurate 
enough for this type of work any- 
way, an engine -rpm indicator is de- 
sirable. 

It is necessary to know how far 
from top -dead -center the spark 
plugs fire, in degrees of crankshaft 
movement, and arbitrary limits of 
60 -degrees advance and 10 -degrees 
retard can be assumed. A strobo- 
scopic light can be used as an indi- 
cator but this is rather inconvenient 
when the driver or observer in the 
test car must know the spark -ad- 
vance setting accurately while 
speeding down the road on a fuel 
test. Therefore, to bring the indica- 
tion to the driver's seat, electronics 
is employed. 

To get a reference point electri- 
cally, a magnetic pickup is fixed on 

the engine in such a position that 
small metal studs on the flywheel 
pass close to it and produce voltage 

Mounted with other instruments in the test car, the electronic unit indicates engine 
speed and spark advance 
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pulses in the pickup coil two or three 
times per revolution. The arrange- 
ment is shown in Fig. 1. The pickup 
is a small reluctance generator con- 
sisting essentially of an Alnico 
magnet in a structure containing a 
I's -inch air gap, and a 1,000 to 1,500 - 
ohm coil. The signal from the 
pickup is conducted to the interior 
of the car by a shielded wire. 

The variable parameter in this 
problem is the ignition impulse and 
this is obtained from the ignition 
primary on the distributor. For a 
constant engine speed, therefore, 
two minute pulses of voltage are 
available in the car, the time inter- 
val between which varies as the ig- 
nition is advanced or retarded. 
These voltages are both amplified to 
give 3 to 4 -volt pulses at the output. 

A thyratron, A, is set up as in 
Fig. 2, so that when it passes cur- 
rent it will indicate on a meter in 
its cathode circuit. The circuit con- 
stants are adjusted so that the tube 
is cut off and no current passes un- 
less the grid is made a volt or two 
positive. The output pulse from the 
pickup amplifier tube then permits 
thyratron A to fire. Since the plate 
supply for the thyratron is d -c, the 
grid loses control after firing and 
current passes continuously through 
the meter. The only practical way 
it can be stopped is by reducing the 
plate voltage to less than about 15 
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FIG. 2-Circuit for showing how far from top -dead -center the plugs fire 

volts with respect to the cathode. 
To do this another thyratron, 
B, which draws plate current 
through the same plate resistor as 
thyratron A, is fired by the am- 
plified voltage pulse from the igni- 
tion primary. 

As thyratron B fires, the voltage 
drop across the common plate re- 
sistor increases suddenly, thus 
greatly reducing the plate voltage of 
thyratron A. At the same time, by 
means of a small capacitor con- 
nected between A and B cathodes, 
the cathode of A is given a positive 
pulse when thyratron B fires and 
becomes momentarily positive with 
respect to the plate. The tube is 
therefore extinguished and only the 
thyratron B passes current, which 
does not flow through the meter. 
Since the meter is no longer passing 
current, its needle drops back to- 
ward the left. And since the grid of 
thyratron B no longer controls, this 
tube continues to pass current to 
ground until the next impulse from 
the pickup amplifier trips thyratron 
A again. This extinguishes thyra- 
tron B by the process just explained, 
and current again starts to flow in 
the meter circuit. 

Thus the meter receives current 
intermittently, and, with a capac- 
itor across it, will indicate average 
current which is dependent in value 
on the ratio of the on -time to the 
off -time of thyratron A. This ratio 
is constant at any speed of the en- 
gine flywheel as long as the ignition 
timing or spark -advance setting is 
constant. 

When the spark setting changes, 
the ratio changes accordingly. 

Hence, the magnetic pickup is in- 
stalled in such a way that a flywheel 
stud passes it and produces a pulse 
60 degrees before top -dead -cen- 
ter on the No. 1 cylinder. Theo- 
retically, spark advance from plus 
60 to minus 60 degrees can be indi- 
cated on a meter with a zero -center 
scale. When the ignition is advanced 
to 60 degrees before top -dead -cen- 
ter, the ratio of on -time to off -time 
is theoretically one over infinity, or 
zero, and both thyratrons fire al- 
most simultaneously. Thyratron A 
cannot remain ignited for more than 
an instant and hence it will pass 
practically no current. The meter, 
therefore, indicates almost zero 
current, so the bottom of the scale - 
is marked 60 -DEGREES ADVANCE - 

Since we seldom are interested in 
more than 10 -degrees retard, 10 DE- 
GREES RETARD is made the top point 
on the scale and the meter is caused 
to read full current for this setting- 
by juggling the series and shunt re- 
sistors. Now, using one pin on the 
flywheel, and with the ignition at 
say, 40 degrees before top -dead - 
center, the ratio of on -time to off - 
time is 40 degrees out of 360 de- 
grees or 1 to 8, the pickup thyratron 
fires 60 minus 40 or 20 degrees be- 
fore the ignition primary thyratron 
and the meter passes current for a. 
certain period. The pulses are aver- 
aged and this average current point. 
is marked 40 -DEGREES ADVANCE. At 
top -dead -center, for example, the 
ratio of on -time to off -time is 60 - 
degrees out of 360 degrees or 1 to - 
5, the meter reads still higher and 
this point is marked ZERO DEGREES. 
Thus the meter is calibrated from 
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FIG. 3-Tachometer circuit for measuring engine speed 

minus 10 degrees on the right to 
plus 60 degrees on the left, and the 
spark setting at any time can be 
read instantaneously on this meter. 

With a constant voltage source. 
for the plates, obtained from a vi- 
brator and rectifier system oper- 
ating on the 6 -volt car supply, the 
instrument described indicates the 
spark setting at all times, inside 
the car. 

Speed Measurement 

Additional tubes integrate the ig- 
nition primary impulses and indi- 
cate them as average current on an- 
other meter calibrated in rpm to 
provide an electronic tachometer. 
The tachometer circuit is shown in 
Fig. 3. 

The ignition impulse applied to 
the grid of one triode of the 6SN7 
causes that triode to draw current 
through the meter and its series re- 
sistors. This applies a negative 
pulse to the grid of the other triode 
through one of the mica coupling 
capacitors, the capacitance of which 
determines the range. (Two scales 
are sometimes used, 0-1,000 and 
0-5,000 rpm.) This pulse is amplified 
and applied to the grid of the 6SJ7, 
causing this tube also to draw cur- 
rent through the meter and its se- 
ries resistors. The action is cumu- 
lative, resulting in a final current 
in the 6SJ7 limited only by the se- 
ries resistors in the meter circuit. 
This current flows without change 
until the charge leaks off the mica 
coupling capacitor and the circuit 
returns to its original state with the 
6SJ7 cut off. At this time, the 
second half of the 6SN7 is again 

drawing full plate current. 
The meter reads average current, 

which is quantity -per -unit -of -time, 
or engine speed. Resistor R and the 
mica coupling capacitors, with their 
adjusting trimmers C, determine 
the time of flow, which must be less 
than the time between impulses at 
the highest speed to be measured. 
For this circuit the time of current 
flow is approximately 0.7 RC second. 

The complete instrument requires 
but two wires to a battery and two 
wires to the engine to give all the 
information needed in the test. Cali- 
bration can be made accurate to plus 
or minus 1 percent in speed and 
plus or minus 1 degree in spark ad- 
vance at any speed or spark setting 
and under battery -voltage varia- 
tions from 5.5 to 7.5 volts. 

Other Details 

On a 6 -cylinder engine, 3 pickup 
studs on the flywheel provide three 
pickup impulses per revolution. 
This tripling of the current im- 
pulses to the meter allows decreas- 
ing the instantaneous load on the B 
supply and reducing the size of the 
capacitor across the meter. On an 
8 -cylinder car, four ignition im- 
pulses per revolution are obtained. 
Theoretically four studs on the fly- 
wheel could be used since the 70 - 

degree range is less than 360/4 or 
90 degrees, but practically it is 
rather difficult to get four pins ex- 
actly 90 degrees apart on the fly- 
wheel. Hence 2 pins 180 degrees 
apart are used. In this case there is 
provided a pickup impulse, then 2 

ignition impulses, before the next 
pickup pulse. The second ignition 

pulse has no effect, however, as thy- 
ratron B is already passing current, 
having been tripped by the first im- 
pulse. 

The total current through the me- 
ter is less than in the case of 3 -stud 
6 -cylinder operation, so the resistor 
network in the meter circuit must 
be changed. A selector switch is in- 
corporated in the panel which 
changes circuit conditions to allow 
one or two -stud 4 -cylinder opera- 
tion, 3 -stud 6 -cylinder operation or 
2 -stud 8 -cylinder operation. This 
same switch also changes the re- 
sistors in the tachometer circuit. 

A calibrating circuit is also in- 
corporated to allow setting the me- 
ter to a definite point (zero degrees 
on the scale) at any time to compen- 
sate for tube aging and other fac- 
tors. A gain control on the pickup 
line, and a check position on the 
calibrating switch permit setting 
the gain to a standard point with- 
out flicking the meter needle to one 
end or the other. 

The B voltage for the instrument 
is obtained from a vibrator power 
supply which incorporates a T-41 
neon lamp, a 6SJ7 and a 6V6 con- 
nected in the usual voltage -regu- 
lator circuit. The load on the unit 
is very nearly constant and the in- 
put voltage is the main variable. 
The output voltage supplied to the 
tubes is nominally held to less than 
one -percent change for 20 percent 
or more change in input voltage. 

The original circuits were de- 
signed around 1 -ma- fan -shaped 
meters. Several instruments have 
been built recently, however, using 
2 -ma or 5 -ma concentric -scale met- 
ers, such as shown in the photo- 
graph. The basic circuits have 
necessarily been changed somewhat 
to accommodate the higher current, 
but the advantages of the longer 
easier -to -read scales more than off- 
set the circuit complications in- 
volved. 
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Composite Amplitude 
High transmitter efficiency is combined with reduced bandwidth. The signal to one modu- 
lator is shifted 90 degrees. This, plus the inherent 90 -degree phase difference between 

sidebands from p -m and a -m, cancels one set of sidebands 

By 

OSWALD G. VILLARD, JR. 
Acting Assistant Professor Electrical Engineering Dept. Stanford University 

Stanford, Calif. 

ASYSTEM OF CARRIER MODULA- 
TION having several unique 

advantages compared with conven- 
tional double-sideband amplitude 
modulation has been developed. 
Although this new method produces 
substantially a single-sideband with 
carrier, the signal can be demodu- 
lated with negligible distortion in 
conventional receivers employing 
linear diode detectors. The band- 
width required for transmission is 
approximately half that of the 
double-sideband method. The maxi- 
mum amplitude modulation re- 
quired for communication, equally 
effective to that obtained with 100 - 
percent double-sideband a -m, is 
81.5 percent, resulting in a saving 
of 33 percent in audio power when 
plate modulation is used. 

The system can be added to ex- 
isting phase or amplitude modu- 
lated transmitters with very little 
trouble, and appears to be the 
simplest way to achieve the ad- 
vantages of single-sideband trans- 
mission from the standpoint of 
simplicity in installation, adjust- 
ment and maintenance. The sole 
disadvantage of the system is the 
presence of an appreciable second - 
order sideband that is beyond the 
primary sideband and is capable of 
causing adjacent -channel interfer- 
ence comparable to that arising 
from a badly adjusted conventional 
transmitter. It should, therefore, 
be particularly interesting for low - 
power mobile and point-to-point 
communication where moderate ad- 

jacent -channel interference can be 
tolerated, as in Fig. 1. 

Basically, the system consists of 
combined amplitude and phase 
modulation with a 90 -degree phase 
shift between the two audio modu- 
lating voltages. Because a -m and 
first order p -m sidebands are in 
radio -frequency quadrature, this 
arrangement can be made to cancel 
either the two upper or the two 
lower sidebands, as in the phase - 
rotation system of single-sideband 
modulation. 

Sideband Structure 

Operation of the composite sys- 
tem will be more readily understood 
after a description of its sideband 
structure for a single -frequency 
modulating voltage. The first prob- 
lem is to select the degree of mod- 
ulation for which the composite 
system will have a communication 
effectiveness equal to that of a car- 
rier wave 100 percent amplitude 
modulated. It is necessary that the 
uncancelled first -order sidebands 
have a combined amplitude seven - 
tenths that of the reference carrier. 
This requirement arises because 
the receiver bandwidth is halved 
with the new system, hence the 
noise power received is halved. 
Because the two sidebands in a -m 
add directly, so far as detection is 
concerned, removing one has the 
same effect as cutting the sideband 
power to one -quarter its former 
value. Thus, for the remaining 
sideband power to be halved (that 
is, reduced as much as is the noise 
power when the receiver bandwidth 
is halved), the remaining sideband 
must have 0.707 times the reference 
carrier amplitude. 

In the composite system, half of 
this sideband (35 percent) is con- 

tributed by a -m, and half by p -m. 
Assume that 3,000 -cycle p -m alone 
is acting on the carrier; an index 
of 0.75 radian is sufficient to give 
first -order sidebands of 0.35 times 
the reference amplitude. The re- 
sulting spectrum (amplitude vs 
frequency) is illustrated in Fig. 2A. 
If this phase -modulated radio wave 
is simultaneously amplitude -modu- 
lated 81.5 percent by a 300 -cycle 
tone, the spectrum becomes that of 
Fig. 2B. It will be observed that 
a pair of a -m sidebands (shown 
with dotted lines for clarity) is 
generated about each component of 
the original p -m spectrum. The 
low frequency of the second modu- 
lation helps to make the situation 
clear. Note that the entire wave 
must be amplitude -modulated 81.5 
percent in order to generate two 
sidebands on either side of the re- 
duced carrier of 0.35, or the same 
amplitude as the first -order p -m 
sidebands. 

Components Combine 

We may now re-examine the spec- 
trum when the a -m frequency be- 
comes relatively high, say 2,900 
cycles, illustrated in Fig. 2C. This 
representation of the sidebands 
shows what happens when the fre- 
quencies producing the a -m and the 
p -m become the same. The groups 
of sidebands merge, and the result- 
ant sideband at each 3,000 -cycle 
interval can be found by combining 
the components, taking the various 
phase relationships of each com- 
ponent into account. 

Figure 2D shows the original 
p -m spectrum but with the relative 
phases of the components indicated 
by the direction of the vectors, for 
the instant at which the modulating 
voltage passes through a maximum. 
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and Phase Modulation 

FIG. 1-Mobile singlesideband transmitter used by author to test dependability of 
unconventional modulation system that produces a signal which is easily demodu- 

lated by a conventional receiver 

Figure 2E shows this spectrum 
with the addition of a -m sidebands 
corresponding to an audio voltage 
90 degrees out of phase with that 
producing the p -m; however, for 
the sake of clarity these sidebands 
have been shown displaced from 
their correct position in the fre- 
quency spectrum. In Fig. 2F, 
the sidebands are given their cor- 
rect position and phase, so that 
their resultant can be found. The 
final spectrum, phases once more 
disregarded, appears in Fig. 2G. 

It will be seen that the first -order 
sidebands on one side of the car- 
rier are nearly cancelled (cancella- 
tion can be made complete by a 
slight reduction in the percent 
a -m), while those on the other side 
add directly. Of particular inter- 
est is the relatively strong second - 
order sideband (0.22) on the same 
side of the carrier. The remaining 
higher order sidebands are neglig- 
ible, being 20 db or more below the 
desired first -order sideband. 

Modulation Distortion 

The existence of a strong second - 
order sideband in the composite 
modulating system is not surpris- 
ing when it is remembered that the 
envelope must necessarily be sinu- 

soidal when all frequency compon- 
ents are taken into account. This 
must be the case since the shape of 
the envelope is solely due to the 
a -m portion.of the composite modu- 
lation. If the carrier and the first - 
order sideband were taken by them- 
selves, their envelope would be 
distorted, rather than a pure sinu- 
soid. (For example, if carrier and 
sideband were equal in strength, 
their envelope would resemble the 
output of a full -wave rectifier.) It 
follows that the strong second - 
order sideband has the effect of 
removing a large portion of the 
envelope distortion which would 
otherwise be present. Because the 
other sideband components are 
10 db or more weaker than the 
strong second -order sideband, it 
seems safe to assume that the 
envelope will be very nearly sinu- 
soidal even when these components 
are neglected. 

It is interesting to observe that 
when a true carrier-plus-single- 
sideband signal in which the ratio 
of sideband to carrier is 0.7 to 0.86, 
as in the situation under discus- 
sion, is rectified in a linear detector, 
the second harmonic distortion in 
the output is 18 percent. This is 
of the same order of magnitude as 

the audio signal which would be 
produced by the rectification of a 
carrier of 0.86 and a second -order 
sideband'of 0.22. 

It therefore appears that when, in 
the composite system, only the car- 
rier, first -order sideband and 
strong second -order sideband are 
accepted by a selective receiver or 
band-pass filter,.the resulting signal 
will have an envelope substantially 
free from distortion. 

Furthermore the distortion will 
be low at all modulation levels. 
While the p -m portion of the 
second -order sidebands will de- 
crease faster than the modulation 
level, thus tending to remove the 
difference between these sidebands 
at low signal levels, at the same 
time the distortion accompanying 
linear detection of a single first - 
order sideband tends to decrease as 
the modulation depth decreases. 
Thus the distortion (and the level 
of the spurious higher -order side - 
bands as well) will never exceed the 
full modulation situation illus- 
trated in Fig. 2G. 

We may now consider a typical 
example. Assume a voice com- 
munication system having a maxi- 
mum modulating frequency of 3,000 
cycles. A receiver having a 3,000 - 
cycle bandwidth and a linear diode 
detector can be tuned so that the 
carrier falls at the proper edge of 
the passband. For all modulating 
frequencies below 1,500 cycles, the 
strong second -order sideband falls 
within the receiver passband, and 
detection is substantially distor- 
tionless. For modulating fre- 
quencies between 1,500 and 3,000 
cycles, the second -order sideband 
will fall outside the receiver pass - 
band, and detection will be accom- 
panied by roughly 18 -percent dis- 
tortion. 

As far as adjacent -channel inter- 
ference is concerned, there will be a 
band of frequencies 3,000 cycles 
wide outside the 3,000 -cycle band- 
width of the system in which spur- 
ious sidebands will be heard of an 
amplitude equal to that which 
would be present if the radio wave 
were amplitude -modulated in the 
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FIG. 2 -Type of transmitted signal produced by composite modulation can be 
visualized from the sidebands produced by it. Signals shown are not to scale 

conventional way with a signal con- 
taining approximately 45 -percent 
second -harmonic distortion. In 
estimating the practical effect of 
this interference, it should be re- 
membered that the strongest and 
most often -occurring frequency 
components in speech or music are 
in the range below 1,500 cycles, 
where the sidebands fall within the 
assigned channel and negligible dis- 
tortion occurs in reception. 

Adjusting the Modulators 

The combined modulation system 
has been tried both in the labora- 
tory and in several experimental 
transmitters. Its installation in- 
volves one unusual feature, which 
is a phase -equalizing network. 
The purpose of this network is to 
make the frequency response of the 
phase modulator, and of any asso- 
ciated amplifiers, identical to that 
of the amplitude modulator and its 
associated amplifiers. This is es- 
sential if the 90 -degree phase shift 
existing at the output terminals of 
the phase -shift network is to be 
preserved through to the voltages 
which actually perform the phase 
and the amplitude modulation. Any 
difference between the shapes of 
the frequency response curves of 
the two modulator channels will in- 
troduce a spurious phase shift 
which must be avoided. In most 
cases it will be found that the fre- 
quency response of the amplitude 
modulator is worse than that of the 
phase modulator, owing to the pres- 
ence in the former of driver and 
modulation transformers. 

The required equalization can 
then be obtained by inserting 
simple single -section R -C high-pass 
and low-pass filters in the audio line 
to the phase modulator. It is con- 
venient to make the resistances 
variable and to find the correct 
values experimentally with the aid 
of an oscilloscope connected to show 
the phase shift between the volt- 
ages actually performing the phase 
and the amplitude modulation. The 
leads normally connected to the two 
outputs of the 90 -degree phase - 
shift network are connected in par- 
allel and to the terminals of an 
audio oscillator. If the 45 -degree 
line on the oscilloscope opens into 
an ellipse at any frequency, unde- 
sired phase shift is present. The 
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FIG. 3-Principal circuits of mobile transmitter using composite modulation., Values of unlabeled parts depend on carrier frequency 

correct adjustment of the equaliz- 
ing network is surprisingly easy to 
find in practice, even when widely 
different phase and amplitude mod- 
ulators are used. It is theoretically 
possible that filters having two or 
more sections with differing time 
constants might be needed if the 
amplitude modulator has many 
stages compared with the phase 
modulator. In the cases tried so 
far, single -section filters have been 
sufficient. 

The phase modulation index for 
optimum sideband cancellation is 
readily found with the aid of a se- 
lective receiver, preferably one hav- 
ing a crystal filter. A sine wave in 
the 2,000- to 3,000 -cycle range is 
applied to the amplitude modulator, 
and the percent modulation ad- 
justed to 81.5. The receiver is then 
tuned to the unwanted sideband and 
the gain of the phase modulator ad- 
justed until cancellation occurs. 

Note that only one adjustment 
(relative phase modulator gain) is 
required. There is no simultaneous 
radio -frequency phase setting to be 
made, nor are there any balanced 
modulators whose characteristics 
must be equalized, as in other 
phase -rotation single-sideband sys- 
tems. 

Cancellation of the undesired 
sideband with the composite system 
is readily detectable in practice, 
even with a fairly unselective re- 
ceiver. Receiving operators are 
seldom aware of the nature of the 
incoming signal, since it sounds like 
any other; they automatically tune 
slightly to one side of the incoming 

carrier to make the modulation 
sound the loudest. Reversal of the 
phase of the voltage fed to one 
modulator will cause the opposite 
sideband to be cancelled; the receiv- 
ing operator then finds he must 
tune to the opposite side of the car- 
rier for loudest modulation. An- 
other interesting demonstration is 
to ask the receiving operator to 
narrow his bandwidth and tune in 
the composite signal for best recep- 
tion. If the phase modulator is 
then disabled, the receiving oper- 
ator will report a noticeable drop in 
the strength of the modulation. 

Circuit Details 

To illustrate the stability and re- 
liability of the composite system, 
the author installed a mobile single- 
sideband transmitter in the trunk 
compartment of his car. After 
4,000 miles of vacation driving, 
some of it over unpaved roads in 
national parks, the transmitter was 
checked and found to be in perfect 
adjustment, having given satisfac- 
tory performance throughout the 
trip. 

A simplified circuit diagram of 
this transmitter is shown in Fig. 
3, and a photograph of the installa- 
tion appears at the beginning of 
this article. The 90 -degree audio 
phase shift is obtained from a net- 
work driven directly by a surplus 
T -17D carbon microphone. This 
microphone also serves very con- 
veniently as a band-pass filter, its 
output being restricted to those 
frequencies (300-3,000 cycles) for 
which the phase -shift network is 

effective. The stepup transformer 
between the microphone and the 
network should not have too high a 
turns ratio; the conventional vari- 
ety will not maintain a 180 -degree 
phase shift between halves of the 
secondary at all frequencies, owing 
to the finite input impedance of the 
network. Small power -output trans- 
formers of the type designed to 
match push-pull tubes (20,000 - 
ohms plate -to -plate) to a 200 -ohm 
line have been found to be satis- 
factory. 

The transmitter itself consists 
of a commercial phase -modulated 
unit which has been modified for 
simultaneous amplitude modula- 
tion. The final stage was rewired 
to permit simultaneous plate and 
screen modulation, and a smaller 
screen bypass capacitor inserted. 
No other changes were needed. The 
amplitude modulator is conven- 
tional. In this particular arrange- 
ment, the only phase equalization 
found to be necessary was the 
0.002-µf capacitor in series with the 
line to the phase modulator audio 
input. This was determined by 
connecting an oscilloscope to the 
points marked P, and P. and follow- 
ing the procedure outlined earlier. 

Research, the result of which is 
described in this paper, was an out- 
growth of Project W -28 -099 -Ac -131 
between Stanford University and 
the Watson Laboratories of the Air 
Materiel Command. The author 
wishes to thank the Watson Labor- 
atories for their cooperation and 
for permission to publish this 
paper. 
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By CARL A. HELBER 
Jack and Heist:_ Precision Industries, 

Bedford, Ohio 

NUMEROUS methods have been 
used for regulation of aircraft 

inverters. Among them are the car- 
bon pile, Tirrill vibrating contact, 
Brown -Bovari, Silverstat and 
others. In each of these systems 
there are some moving parts which 
are subject to mechanical wear. 

The electronic regulator to be 
described compares favorably with 
the previously mentioned regula- 
tors in regard to size, weight, ac- 
curacy, reliability and other fact- 
ors. While the regulator which 
was developed for use on a 250 volt- 
ampere machine is somewhat heav- 
ier (1.'7 lb compared to about 1.1 
lb) than the carbon pile regulator, 
it has the advantage of having no 
moving parts. 

In laboratory tests the unit ap- 
peared to be quite reliable for any 
of the conditions it was designed to 
meet. The electronic regulator is 
capable of providing about 40 watts 
of d -c power to the exciter field in 
the inverter and maintains the out- 
put voltage of the inverter within 
±1.0 volt from no load to full load. 

Inverter Operation 

As shown in the diagram, the 
inverter is supplied with 28 volts 
d -c from the aircraft battery and 
generator. The exciter field cur- 
rent is supplied partly by the 28 - 
volt d -c source to help the machine 
build up and partly by the rectified 
a -c from the output of the inverter. 
Without a -c excitation, the 28 -volt 
supply provides about 30 volts at 
the output terminals of the inverter 
at no load. 

The field current is governed by 
the saturable reactor SR. As the 
current through the d -c winding of 
SR is increased, the reactance de - 

Regulator for 

The entire regulator is packcged to fit into a space of 41/9 by 31/2 by 2 inches high 

creases. This action increases the 
amount of excitation provided to 
the machine. By adjusting this 
current to the proper value, the 
output of the machine can be main- 
tained within narrow limits for a 
wide range of load conditions. 

Tube Circuit 

Most voltage -sensitive circuits 
provide a rapidly increasing cur- 
rent with a small increase in volt- 
age above some given reference 
level; this being just the opposite 
of the characteristic which is de- 
sired by the saturating coil of the 
reactor. It is therefore necessary 
to provide a fixed maximum cur- 
rent through the saturating coil of 
the reactor, this current being 
bucked by the current provided by 
the voltage -sensitive circuit. The 
fixed current is made high enough 
to provide full output from the 
regulator when the voltage refer- 
ence circuit is not supplying any 
bucking current. The major por- 
tion of this current is bucked out 
by the voltage reference circuit 
under the condition of lowest field 
requirement (no load). 

The voltage -sensitive circuit, 
2D21 and OB2, is designed to pro- 
vide a sharply increasing current 

for a slight increase in output volt- 
age. This characteristic is obtained 
by triggering a thyratron with the 
voltage drop across a resistor in 
series with a VR tube. The thy- 
ratron is normally a -c biased to a 
point sufficient to prevent firing. 
When the voltage drop across re- 
sistor R, is great enough to over- 
come the necessary portion of the 
bias, the thyratron will fire. With 
the circuit arrangement used, fir- 
ing occurs at approximately the 
peak value of the output voltage and 
therefore the thyratron conducts 
for about one quarter of a cycle. 

Because of the relatively high in- 
ductance of the polarizing winding 
on the saturable core reactor, the 
pulses of thyratron current are 
smoothed considerably. The num- 
ber of these pulses provided to the 
polarizing coil per second deter- 
mines the average current flowing 
in the polarizing coil of the satur- 
able core reactor. 

In typical operation, the number 
of pulses per second may range any- 
where from one to four -hundred. 
This current opposes the fixed cur- 
rent provided by resistor R2. Thus 
the polarizing coil current may 
have any average value between 
the maximum current as provided 
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400 -Cycle Inverter 
Voltage output of an aircraft inverter is maintained within plus or minus one volt from 

no load to full load by a two -tube electronic regulator having no moving parts. Opera- 

tion remains substantially constant down to - 55 centigrade 

by the battery and a value of zero. 
Resistors R, and R, are used to 

provide the a -c bias for the 2D21. 
For economy, resistor Re is a poten- 
tiometer which is used to adjust 
the level of the regulator voltage. 
It was found that the d -c voltage 
drop across the polarizing coil of 
the reactor was at times sufficient 
to fire the 2D21 before the bias had 
gained sufficient amplitude on the 
positive half cycle of the a -c volt- 
age. In other words at the instant 
when the a -c voltage is zero going 
from the negative half cycle to the 
positive half cycle, the bias is also 
zero. Since the voltage drop across 
the polarizing winding may be 
about 10 volts, some 2D21's will fire 
at this potential. 

Capacitor Cl is used to shift the 
bias a few degrees ahead of the 
anode voltage in order that the d -c 
voltage across the polarizing coil 
will not fire the thyratron. It should 
be noted that with the constants in 
the circuit the VR tube fires on 
the positive half of every cycle. 

The thyratron may or may not fire 
on the positive half of each cycle 
depending upon the magnitude of 
the peak voltage drop across R,. 

This feature makes the firing of the 
thyratron dependent upon the con- 
duction characteristics of the VR 
tube rather than upon the striking 
characteristics. 

Since the regulator works on the 
peaks of the voltage which it is 
regulating, it is important to main- 
tain a fairly sinusoidal wave form 
for the output of the machine. 
Another specification for these 
machines requires that the wave- 
form be quite good any way so that 
the regulator does not actually im- 
pose any additional hardship on the 
designer of the machine. 

The current supplied to the ex- 
citer field ranges from about 70 ma 
at 105 volts for no load to 150 ma at 
225 volts for an output of 250 volt- 
amperes at a power factor of 0.9 
lagging. 

The regulator is used on a 3 - 
phase inverter which is designed to 

Complete circuit of voltage regulator for a 400 -cycle, 250 -va aircraft inverter 

provide 250 va of 3 -phase power 
continuously with conservative rat- 
ings or 250 va of single-phase 
power from terminals A and B with 
the machine running just within 
ratings. Checks have been made on 
the operation of the regulator at 
-55 C and the results indicate that 
the difference in voltage between 
this temperature and room temper- 
ature is not more than about one 
volt. Compensation for the varia- 
tion in exciter field resistance had 
to be made, however, because of the 
fact that the field resistance, which 
is about 1,400 ohms at room temper- 
ature, is about 900 ohms at -55 C. 

A thermistor shunted with the 
proper value of resistance provides 
compensation and results in a regu- 
lator which is quite satisfactory. 
Tests at full load were run for 500 
hours followed by 150 hours of cy- 
cling tests during which the load 
was changed abruptly from full 
load to no load in 5 -second intervals. 
The output voltage remained within 
±1.5 volts for this entire period. 
The regulator was still operating 
satisfactorily when the test was 
shut down. 

It was found necessary to shock 
mount the regulator to obtain suit- 
able life from the 2D21 thyratron. 
When mounted directly on an in- 
verter running at 12,000 rpm, the 
thyratron would last for about 100 

hours after which enough cathode 
material had been broken loose to 
make the tube characteristics 
change considerably. It was sus- 
pected that the high (200 cps and 
above) vibration frequencies were 
responsible for this effect. Proper 
vibration isolation solved this prob- 
lem. Regulators based on the same 
principle have been built for ma- 
chines up to 2,500 volt-amperes 
capacity and undoubtedly could be 
made for much larger machines. 
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Sonic Navigation 
A new hyperbolic underwater -sound navigation system for harbors and channels uses 
pairs of transmitters pulsed at audible frequencies. A ship on course receives the two 
tones simultaneously. Aural monitoring assures position within 50 yards while lesser 

deviations are possible when meter indications are used 

CONVENTIONAL METHODS Of 
harbor navigation require the 

following of floating buoys in order 
to keep ships in the proper traffic 
lanes as well as in channels of safe 
navigable depth. Pilotage by buoys 
becomes extremely difficult in fog 
when neither the buoy nor the light 
with which it may be equipped is 
visible for any appreciable distance. 
Whistling and bell buoys can be 
followed at best only at a slow rate 
of speed and then only if all other 
conditions are quiet. As a result 
most ships are still forced to wait 
out a fog rather than risk entering 
or leaving a fog -bound harbor. 

The Hysonav system described 
below employs underwater sound to 
mark channels and traffic lanes 
which can be followed by any vessel 
having only the simplest listening 

equipment, independent of weather 
conditions. 

System Elements 

The system consists of one or 
more pairs of underwater sound 
generators located at spaced posi- 
tions along a channel or traffic lane, 
one member of the pair (illus- 
trated) on each side of the channel. 
In each pair the members are pulsed 
at intervals, and the pulse from each 
member has a distinguishing fre- 
quency characteristic. A person on 
a vessel sailing between a pair is in 
a position to hear both generators 
with a simple listening or hydro - 
phone arrangement. Pulse lengths 
as short as 30 milliseconds are used, 
so that the listener can ascertain 
his position within fifty yards. 

In accordance with the basic con- 

cepts of a hyperbolic system, the 
listener navigates the path on which 
he receives a single note, indicating 
that first -arrival signals from both 
generators are being received simul- 
taneously. This path is made to be 
a straight line or a curve, depend- 
ing on channel shape and other 
harbor requirements. Where it is 
a straight line, two generators are 
pulsed simultaneously, so that the 
locus of points where the first 
arrival pulses are available simul- 
taneously is a straight line which 
is the perpendicular bisector of the 
line between the generators. To 
provide a curved path, the two gen- 
erators are pulsed in sequence, and, 
as explained below, the isotime locus 
generated is a hyperbola, which is 
made to fit a particular channel by 
adjusting the time interval between 
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the pulses. If the navigator is not 
on the predetermined path or 
course, he will hear first one and 
then the other pulse, and he tells 
them apart by the difference in aud- 
ible pitch. In this way he knows 
which way to turn to regain his 
course. This information may be 
used to enable the navigator to keep 
to one side of a predetermined 
center line for two-way traffic. 

Referring to Fig. 1, a ship chan- 
nel is illustrated, as delineated by a 
pair of channel lines. It is desired 
to provide a system that will guide 
a vessel along the center line of this 
channel. A number of pairs of 
sound generators are located along 
the channel, the members of each 
pair being located one on each side. 
Thus Stations 1A and 2A comprise 
one pair, 1B and 2B a second pair, 

Oscillator transducer used at transmitter stations 

and 1C and 2C are a third pair. 
Stations lA and 2A are on a 
straight section of the channel. 
They are pulsed simultaneously at 
intervals which, for convenience, 
are regular. The stations of a pair 
are distinguished by a difference in 
the pitch of the respective signals; 
that is, the frequency of sound 
emitted by Station lA is different 
from that of Station 2A. For ex- 
ample, lA may oscillate at 600 cy- 
cles per second when pulsed, while 
2A may oscillate at 900 cycles per 
second. The stations are so located 
with respect to the channel that the 
perpendicular bisector of the 
straight line drawn between them 
coincides to a satisfactory degree 
with the center line of the channel 
in the region of these stations. 

This perpendicular bisector is 

designed as course line A. It is the 
locus of points which are equi- 
distant from both stations for sound 
travelling through the water, so 
that a person on a vessel which is 
navigated along this line is in a 
position to hear a single sound, 
which is a mixture of 600 and 900 
cycles per second, whenever the sta- 
tions are simultaneously pulsed. 
Thus, a navigator who is provided 
with only simple underwater listen- 
ing equipment needs merely to steer 
the path along which he hears this 
single mixed signal to remain in 
the channel and on course line A in 
even the deepest fog. If he steers 
or drifts too far to one side or the 
other, he will hear a sequence of 
two pulse signals, either a low and 
then a higher frequency, or vice 
versa, each time the two stations are 
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pulsed, and will know that he is 
closer to the station that emits the 
first frequency he hears. Navi- 
gators would, of course, be fur- 
nished with the necessary informa- 
tion from which they can mark the 
locations of the stations and the 
frequencies of their signals on a 
chart of the channel, so that one 
may know which way to turn to 
sail along course line A. The course 
line can be regarded as a highway 
center -line, and, when it is desired 
to navigate to either side, it is use- 
ful that the signals are received suc- 
cessively rather than simultane- 
ously. 

Curved Channels 

After passing along course line 
A, the channel curves to the left, 
in the region of stations 1B and 2B. 

, Stations 1B and 2B are pulsed in 
such a fashion that the locus of all 
points at which the emitted pulses 
will be heard simultaneously is a 
curved line which follows the curve 
in the channel to a satisfactory de- 
gree. This line is designated as 
course line B in Fig. 1. Course line 
B is curved by pulsing one station 
of the pair before the other. The 
direction of curvature is deter- 
mined by the order of pulsing, and 
the degree of curvature by the 
amount of time difference between 
the pulsing of the first and second 
stations. In Fig. 1, course line B 
is curved to the left by pulsing sta- 
tion 2B prior to station 1B. 

Station 1B emits signals having 
the same sound frequency as those 
of 1A, while 2B emits signals having 
the same sound frequency as those 
of 2A. As the navigator leaves Sta- 
tions lA and 2A behind and ap- 
proaches 1B and 2B, the signals 
from the former fade and those 
from the latter become louder. 
Where the two paths cross, both 
pairs of stations will be heard, and 
a choice of paths may be presented 
to the navigator. Before he has 
gone far, the signals from Station 
A will become weak enough and 
those from Station B strong 
enough that there will be no doubt 
by which to be guided. The signal 
strengths of the pairs of stations 
are so adjusted that there is not a 
strong set of signals tending to 
guide the navigator out of the chan- 
nel; that is, course line A fades out 

in the listening equipment long be- 
fore the navigator can be guided out 
of the channel, while course line B 
becomes comparatively so strong 
that he will make no other choice 
than to follow it. Also, the signals 
from the nearest pair will be heard 
first. From course line B the navi- 
gator proceeds to another straight 
course line C, which is produced by 
the third pair of stations 1C and 2C 
in the same fashion as course line 
A. 

The signals that are heard by the 
navigator consist of first arrivals 
plus reverberation signals. The 
first arrivals are the signals by 
which the navigator is guided, the 
reverberations being ignored. Since 
the first arrival signals are much 
louder than the reverberations, that 
is not difficult. Also the pulse repe- 
tition frequency of the generators 
is made deliberately low (ten 
seconds between pulses). This per- 

mits ample time for reverberations 
to die out prior to the successive 
pulsing of the generators. The 
pulsing of the various pairs of 
stations need have no definite inter- 
relation, but as will be shown a 
sequence can be provided which 
further reduces the chances of con- 
fusion. 

Timing the Pulses 

Consideration of the problem of 
planning and laying out course lines 
in a channel in the system reveals 
that there are four ways in which 
a pair of sound generators may be 
treated that are of interest. These 
four cases are: 

.Case 1. They may be pulsed 
simultaneously, and the locus of 
points of simultaneous arrival is a 
straight line which is the perpen- 
dicular bisector of the line between 
them (course line A). 

Case 2. They may be pulsed in 
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sequence, and the locus of points of 
simultaneous arrival is that line of 
which each point is X lineal units 
from the second station pulsed and 
X + K lineal units from the first 
station pulsed, where K is a con- 
stant equal to ct, c being the speed 
of sound in water, and t the time 
difference between pulses in a 
given pair. 

Case 3. They may be pulsed 
simultaneously, and the locus of 
points of fixed differential time 
(t') of arrival is that line in which 
each point is T seconds from the 
first station heard, and T + t' 
seconds from the second station 
heard. Here T is analogous to X 
above, and T + t' is analogous to 
X + K. 

Case 4. They may be pulsed in 
sequence and the locus of points of 
fixed differential time (t') of arrival 
is that line in which each point is 
T seconds from one of the stations, 
and T + t + t' seconds from the 
other station, where both t' and t 
are constants. Again T is analog- 
ous to X and T + t + t' is analog- 
ous to X + K. 

Referring now to Fig. 2, Stations 
1B and 2B are shown with a 
straight line D drawn between 
them. The actual shape of course 
line B depends not only on X and 
X + K as developed above, but also 
on the length of D, which is ap- 
parent from Fig. 2. If we assume 
that Station 2B is pulsed before 
Station 1B, then in accordance with 
Case 2 above, the locus of points of 
simultaneous arrival of the first 
arrival signals from both stations 
is that line which is everywhere X 
lineal units from Station 1B and 
X + K lineal units from Station 2B. 
This locus can be determined as 
shown in Fig. 2, using one of the 
standard methods by which hyper- 
bolas are constructed in elementary 
descriptive geometry. The distance 
D being fixed, the amount of curva- 
ture of the hyperbola drawn is 
governed by the value of the con- 
stant K, which is to say, by the fixed 
amount of time delay between puls- 
ing of the two generators 1B and 
2B, since c is the same for sound 
from both stations. It will be re- 
cognized that the constant K repre- 
sents an identical elapsed time in 
the travel of both signals to the 
observer. It will likewise be appre- 
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ciated that the foregoing discussion 
applies equally well to Cases 3 and 
4 mentioned above, being under- 
stood that K includes also the fixed 
differential time of arrival. 

When the bend in a channel is 
slight, it is not always necessary to 
curve the course line to fit, but, 
depending on the width of the chan- 
nel, the conditions to either side of 
it, and the traffic problem, it may 
often be satisfactory merely to em- 
ploy a series of straight course lines 
having different respective direc- 
tions. Such an arrangement is that 
of Fig. 3, which is otherwise the 
same as that of Fig. 1. 

Receiving Equipment 

As stated, a vessel need be equip- 
ped with only the simplest kind of 
listening apparatus in order to take 
some advantage of the system. 
Such an apparatus might comprise a 
hydrophone connected to a suitable 
amplifier, which furnishes output 
signals to a loudspeaker. The hy- 

drophone is omnidirectional in con- 
struction and installation. An even 
simpler arrangement, a stethoscope - 
like listening arrangement known 
as a sea tube can be employed. Or, 
in a more elaborate electronic equip- 
ment the two pulses can be separ- 
ately amplified and compared, as in 
the arrangement shown in Fig. 6. 
The hydrophone then feeds into two 
filters in parallel, each of which 
passes only the frequency of one of 
the stations. One filter is set for 
f1 (600 cps) and the other filter is 
set for f2 (900 cps). Each filter 
feeds into an amplifier which pro- 
vides two separate output signals at 
Ol and 02, respectively. The loud- 
speaker is provided with the output 
of both amplifiers simultaneously by 
a bridging or isolating circuit ar- 
rangement. The output signals 
have sufficiently high level for use 
in an automatic electronic time 
comparison circuit. Such a circuit 
is shown in Fig. 7. 

Keying the Transmitters 

The signal generating equipment 
is composed of conventional parts, 
as in Fig. 4A. A keying device or 
coder controls the output of two 
transducers, one for each station of 
a pair. The coder generally com- 
prises a pair of switch contacts and 
a motor -driven commutator. The 
commutator has a group of switch 
segments each of which is succes- 
sively closed. One segment, in this 
instance, is of a given length, and 
the other two are longer so that 
when the commutator is rotated in 
the direction indicated by the arrow, 
the code letter W is generated. The 
coder keys two drivers, one for each 
of the two transducers, respectively. 
The keying signal to one of the driv- 
ers is fed through a device that 
serves to delay the output from one 
transducer with respect to that 
from the other transducer. Thus, if 
these transducers are the sound pro- 
ducers for Stations 1B and 2B of 
Fig. 1 respectively, the system of 
Fig. 4A can be set up to emit, for 
each keying operation of the coder, 
a pulse from Station 2B and there- 
after a pulse from Station 1B, the 
time between these pulses being 
controlled by the delay device. The 
delay device can be omitted where a 
straight path (Stations A or C) is 
desired, or placed in the line to the 
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other driver if the curvature of the 
path is to be reversed. 

The possibility of confusion when 
the navigator is transferring his 
observations from one pair of sta- 
tions to the next pair along his path 
has already been noted. The ar- 
rangements shown in Fig. 4 are 
provided to eliminate such con- 
fusion completely, and are par- 
ticularly valuable in crowded 
harbors or in channels where the 
region to either side is dangerous. 
To enable a navigator to distinguish 
between sets of stations, the various 
pairs may be provided with charac- 
teristic codes. Thus, the A stations 
may be pulsed with a dash, while 
the B stations may be pulsed with 
two dots, and the C stations with a 
dot and a dash. 

Confusion between adjacent pairs 
of stations can be minimized also 
with the system shown in Fig. 4B. 
There each of the pairs of stations 
is brought to a commutator switch 
driven by a motor. The switch 
functions in the usual manner to 
key the pairs of stations in succes- 
sion, one pair at a time. Keying is 
maintained at a low repetition rate 
so that a navigator will not hear 
the signals of two pairs of stations 
together. This arrangement also 
permits reverberations to die out 
between the keying of adjacent sta- 
tions. The arrangement of Fig. 4B 
also enables a navigator to pick out 
the signals of the next pair of sta- 
tions that he is going to use before 
he begins actually to use them. 

In Fig. 4C the coding arrange- 
ment of 4A is incorporated into the 
system of 4B by placing individual 
coders in the lines between the com- 
mutator and the pairs of stations, 
thereby keying the respective pairs 
of stations through their own indi- 
vidual coders. 

Multichannel Navigation 

Now, by arbitrarily choosing two 
sets of particular fixed time differ- 
ences and orders of arrival for each 
pair of stations, two separate 
marked paths can be provided for 
incoming and outgoing traffic. 
Figure 5 illustrates how an incom- 
ing course line I and an outgoing 
course line 0 are provided in the 
same channel, so that two-way 
traffic can be handled. The incom- 
ing course line I is made up of sec - 

20,000 

240,000 
6AL5 

oI 

20,000 

605 
C 

-1 MEG 

47,00 0,000 

20,000 20,000 

240,000 

o - 

6AL5 

4700 

6J6 

I MEG 
10,000 

ONE-SHOT 
MULTI VI ORATOR 

o 

GI 

605 

I 

_r;10V 

DIFFEREN- SAWTOOTH DIODE 
TIATOR SWEEP CLAMP 

i60V 
Q9º9. 

I I 

GATE CIRCUIT OUTPUT PULSE 
TRANSFORMERS 

FIG. 7-Circuit diagram of meteringCtrcuit used with time difference indicator 

tion I -A for stations lA and 2A, 
section I -B for Stations 1B and 2B, 
and section I -C for Stations 1C and 
2C. Similarly, the outgoing course 
line is made up of seçtions 0-C, O -B, 
and O -A. Each section of each 
course line has a predetermined 
fixed time difference and order of 
arrival for the pulses from its pair 
of stations. 

Where the channel is straight or 
nearly so, the stations of a pair are 
pulsed simultaneously, as in Case 3. 
Such stations are the A stations and 
the C stations. A navigator nego- 
tiating the incoming course line I 
is then in a position to hear the No. 
2 member of each of these pairs 
first, while on the outgoing course 
line O he will be in a position to 
hear the No. 1 member first. Where 
the channel curves to an appre- 
ciable degree, the two B stations 
are pulsed in sequence (as in Fig. 
1). Then Case 4 applies, and the 
navigator on the incoming course 
line negotiates a path that is nearer 
to the No. 2 station than to the 
No. 1 station; even nearer than is 
the corresponding course section 
B in Fig. 1. As a result, the signal 
from Station 2B not only starts 
first, but also arrives first. Refer- 
ring again to Fig. 2, it is recalled 
that circles X, and X, exist simul- 
taneously, while Y1 and Y. exist 
simultaneously, and the same is true 
of Z1 and Z,. However, if the navi- 
gator is to occupy a position such 

that the wavefront represented by 
circle X, passes him first, and then, 
a fixed time later the wavefront 
represented by circle Y1 passes, 
which is the condition when he 
negotiates incoming course section 
I -B, then the line that determines 
section I -B is the locus of points 
L1, L L, and L., which has consid- 
erably less curvature than line B. 
This is to be expected, for the curva- 
ture that is imparted to line B by 
starting the pulse from 2B prior to 
1B and receiving them simultane- 
ously is changed in Fig. 5 by receiv- 
ing the pulse from 2B prior to the 
pulse from 1B. For the same reas- 
ons, the outgoing course section 
O -B has a more pronounced curva- 
ture than line B in Fig. 1, for here 
the pulse from 2B is not only started 
earlier than the 1B pulse, but it is 
also received later. From the navi- 
gator's point of view, the effect is 
the same as on the straight 
stretches of the channel; on the 
incoming course the Station 2B 
pulse arrives first, and on the out- 
going course the 1B pulse arrives 
first. 

Thus the navigator may regard 
the course line in Fig. 1 as the 
center -line of a highway, and by 
keeping the pulses of one pitch com- 
ing in before the pulses of another 
pitch, he keeps to the right of the 
center line. From his charts, he can 
determine exactly what the time 
difference should be for each pair 
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FIG. 8-Waveform oscillograms in time 
difference circuit 

of stations to keep himself in the 
best path to the right of center. The 
time differences that he must ob- 
serve for each line for each pair of 
stations will be furnished to the 
navigator in advance as part of his 
instructions for conduct while en- 
tering and leaving the harbor. He 
may employ the arrangement shown 
in Fig. 6 for determining that he 
is on a proper course line section. 
Such an arrangement is particularly 
valuable in that it tends to reject 
extraneous noise signals, such as 
propeller noises from other ships. 
With this apparatus, the ear alone 
can be depended upon to recognize 
and maintain a small time differ- 
ence between two signals of a pair 
of stations, making possible safe 
navigation with very simple listen- 
ing apparatus. For accurate meas- 
urement of the time difference, 
however, the navigator can employ 
the indicator shown in Fig. 7. 

This time difference indicator 
employs two identical channels, one 
connected to output 0, and the other 
to output 02 of Fig. 6, in each of 
which there is generated a single 
voltage pulse trigger in response to 
the first arrival signal from the 
corresponding station of the pair 
under observation. Each pulse trig- 
ger initiates a sawtooth voltage 
wave in its own channel and controls 
a normally open gate stage in the 
other channel. The output of the 

sawtooth voltage stage of each chan- 
nel is momentarily made available, 
through the gate circuit of that 
channel, to a meter into which both 
channels feed, and which indicates 
the amount and sense of the time 
difference. Since both signal chan- 
nels are identical, only one need be 
described. 

Channel Indicator Circuit 

Each signal channel includes a 
one-shot multivibrator, a differ- 
entiating circuit, a sawtooth sweep 
generator, a gate circuit, and an 
output pulse transformer. The 
multivibrator is set up so that the 
first triode is normally conducting 
in the absence of signals. A diode 
is provided in the input circuit of 
the one-shot multivibrator and con- 
nected so that negative voltages 
only appear on the control grid of 
the normally conducting triode in 
response to signals from the station 
under observation. As shown in 
Fig. 8, at A, the signal from a sta- 
tion consists of a first arrival wave 
train of comparatively large ampli- 
tude, plus reverberations. The nega- 
tive portion of this signal, shown 
at B, appears on the grid of the 
triode. This signal initiates the 
action of the one-shot multivibrator 
whose time constants are set up to 
be long enough to prevent reversal 
until all reverberations and other 
signals have disappeared. The dif- 
ferentiating circuit has a time con- 
stant C,R, of the order of 1 milli- 
second, and produces a short posi- 
tive pulse across RI marking the 
leading edge of the multivibrator 
reversal (C). This pulse is shown 
at D. 

The sweep generator is an RC 
circuit (R2C2) triggered by a thy- 
ratron. The control grid of the thy- 
ratron is triggered by the differ- 
entiating circuit R,C,. Thus, a 
semisawtooth voltage wave is pro- 
vided as shown at E. The sawtooth 
voltage wave is sampled by a gate 
circuit. 

A diode clamp is connected across 
the output of the sweep generator 
on the isolated side of the channel. 
The sweep voltage that is available 
to the gate circuit is shown at F. 
This sweep voltage starts at the zero 
level because of the diode clamp. 

The gate circuit is a conventional 
back-to-back triode gate. Each sec- 

tion is biased to cutoff, as shown, 
and is provided with a grid -input - 
control pulse transformer. The O, 
channel gate is connected to the dif- 
ferentiating circuit of the 02 chan- 
nel, and the 0, channel gate is con- 
nected to the differentiating circuit 
of the 0, channel. Thus the 0, 
channel gate is controlled by the 
positive pulse from the 02 channel, 
and the 0, channel gate is controlled 
by the 02 channel. 

The secondary windings of the 
output pulse transformers of the 
0, and 0, channels respectively are 
connected to a normally centered 
meter which is deflected to one side 
or the other depending on the mag- 
nitude and direction of the output 
signal. The two secondary wind- 
ings are so phased that their output 
signals deflect the meter needle in' 
opposite directions, and each is con- 
nected to the meter through a suit- 
able rectifier. 

If the two first arrival signals 
from a pair of stations are picked up 
in sequence, one is fed through 0, 
to one channel, while the other is 
fed through 02 to the other channel. 
The pulse trigger (Fig. 8D) which 
corresponds to the first signal opens 
the gate in the second channel, but 
since the second channel has not yet 
received any signal, there is no 
sweep voltage to be sampled through 
the opened gate. This same pulse, 
however, starts the sawtooth wave 
in its own signal channel. There- 
after, the trigger pulse from the 
second channel opens the gate in 
the first channel and a pulse having 
a peak voltage determined by the 
instantaneous level of the sawtooth 
voltage in the first channel is ap- 
plied to the output circuit. Thus, 
the sampled output of only one of 
the sweeps is applied to the meter, 
namely, that which comes from the 
signal channel carrying the first 
signal received, and the voltage level 
at which it is applied is determined 
by the time difference between the 
two signals. If the two signals are 
received simultaneously, both trig- 
ger pulses occur simultaneously and 
the meter will not deflect. The loud- 
speaker will at all times furnish the 
information that the signals are 
being received, so that an operator 
need refer to the meter only at 
intervals to secure an accurate 
measurement of the time difference. 
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Low -Distortion 
TRNS AFORMERS are recognizable 

as sources of distortion due to 
the nonlinearity of the inductance, 
which gives rise to an exciting cur- 
rent that contains components other 
than the fundamental. The same 
nonlinearity also produces inter - 
modulation distortion. 

The crossover network can be 
used to reduce transformer distor- 
tion by placing at least part of the 
low-pass filter between the power 
source and the low -frequency out- 
put transformer, instead of be- 
tween the output transformer and 

- the load. 
Consider an output transformer 

operating between a high -imped- 
ance tube source and a 5,000 -ohm 
load (referred to the primary side) . 

Assume the primary inductance to 
be 26 henrys. At 30 cycles 0) = 190 
and wL = 5,000. The shunt re- 
active load, equal to the resistive 
load, would produce a response 
which is 3 db down at 30 cycles. 
This is considered good response. 

Next cbnsider that the exciting 
current contains a considerable 
harmonic content. At ordinary 
power levels the third harmonic 
would typically be about one-third 
the amount of the fundamental cur- 
rent. This harmonic current, flow- 
ing in the generator impedance, 
produces a distortion voltage which 
is then fed to some other load, such 
as a high -frequency channel. 

Evidently, a much higher pri- 
mary inductance is required for 
reasonable distortion than would be 
required merely to give a flat 
response. 

The circuit of Fig. 1A is an ap- 
proximate equivalent of a tube 
source G. having a tube impedance 
Rr, feeding a transformer having a 
winding resistance RT and primary 
inductance L. The distortion com- 
ponents are considered as being 
produced by generator G,. This 
added generator produces harmonic 
voltages and intermodulation prod- 
ucts. 

The crossover network arrange- 
ment of Fig. 1B accomplishes two 
major purposes. First, the low- 
pass filter L. - C, attenuates high 
frequencies propagating in either 
direction. Voltages produced by G, 
are attenuated before reaching tube 
impedance Rp, so that relatively less 
distortion voltage is available at Rr 
for transmission to the high-pass 
channel. 

Second, L. - C, attenuates high 
frequencies from G. propagating 
to the transformer, so that a nar- 
row range of frequencies is received 
by T,. The modulation products 
generated in T, (represented by G,) 
are therefore of lower order than 
would be the case if the trans- 
former were required to handle the 
entire spectrum. Furthermore, 
such modulation products from G, 

FIG. 1-Equivalent circuit of output tube, and recommended crossover network 
arrangement for reducing distortion due to inductance of output transformer 

By PAUL W. KLIPSCH 
K1 pscle raid ASSOCi(lies 

Hope, Arkansas 

are again attenuated in their trans- 
mission back to the impedance of 
the tubes. 

Obviously, both these effects re- 
duce the distortion which can be 
fed to the high -frequency channel. 
The most annoying distortion gen- 
erally appears as a form of high - 
frequency noise, and reduction of 
transmission of low -channel dis- 
tortion to the high channel reduces 
this form of distortion. 

This network system, by limiting 
the distortion produced by the non- 
linear exciting current of the low - 
frequency output transformer and 
by limiting the transmission of such 
distortion back into the rest of the 
system, offers a double -dose cure 
for over-all distortion. 

The network of Fig. 2 has al- 
ready been described in some de- 
tail.' This circuit was originally 
developed primarily for purposes of 
economy. Since the original publi- 
cation, some of the reasons for the 
superior performance have been 
studied, with the result that the ad- 
vantage of lower distortion is now 
recognized as of greater importance 
than the reduced cost. 

Numerical Example 

For the conventional tube output 
circuit one may set up transformer 
requirements. Taking the exciting 
current as composed of a funda- 
mental component I. = E/wL and 
a third harmonic content I, = 
(1/3) I,, consider a tube source 
with R, of 2,000 ohms working into 
a load of 5,000 ohms, and consider 
a low -end cutoff of 31 cycles. As- 
sume we want to limit third har- 
monic distortion to 0.5 percent or 
0.005 per -unit of the fundamental. 

The inductance can be deter- 
mined from 

L = R5/30)3 D (1) 
where L is the primary inductance 
of the transformer, Rp is the plate 
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Crossover Network 
If placed between the output stage and the low -frequency output transformer, an audio 
crossover network for woofer -tweeter loudspeakers reduces distortion due to nonlinear- 
ity of transformer inductance and makes special transformer designs unnecessary 

impedance, col is the angular veloc- 
ity of the lowest frequency, and 
D is the per -unit distortion. (Dis- 
tortion D is the product of the 
harmonic component of exciting 
current times the tube impedance, 
divided by the fundamental voltage. 
The exciting current (funda- 
mental) was I1 = E/w,L. I, is 
taken as I,/3, so I, = E/3(o1L. 
I,RP = DE so D = 1/30)1L or L = 
1/3 oiD.) 

Putting in numerical values, L = 
2,000/3 x 200 x 0.005 = 667 henrys. 
This is a difficult value to achieve, 
doubly so if the leakage inductance 
is to be held to a minimum dictated 
by a top limit of transmission of 
say 15,000 cycles. 

If the transformer is required to 
transmit only the lower part of the 
total spectrum the leakage induct- 
ance limitation is removed and a 
transformer with realizable ratio of 
primary -to -leakage inductance can 
be designed. Therefore, placing the 
low-pass filter ahead of the trans- 
former relaxes its design require- 
ments relative to maximum pri- 
mary -to -leakage inductance ratio. 

Placing the filter ahead of the 
transformer also reduces the re- 
quired primary inductance for a 
stipulated distortion. First, the 
filter attenuates in each direction, 
so that harmonics and other dis- 
tortion products arising in the 
transformer are attenuated before 
getting back to the generator where 
they can be transmitted to the high 
channel. Second, the higher fre- 
quencies are attenuated in a for- 
ward direction so that the dis- 
tortion products arising in the 
transformer are of low order. 

Thus, conventional transformers 
with primary inductance values of 
the order of 100 to 200 henrys can 
be used, instead of special designs 
with values like 667 henrys. Fur- 
ther, since the transformer is re- 

quired to transmit only up to the 
crossover frequency, say 500 cycles, 
the leakage inductance is not a 
severe design requirement and the 
transformer may be a relatively 
low-priced unit. 

Appendix 

An examination of Eq. 1 and its 
derivation indicates the desirability 
of keeping the plate impedance low. 
Triodes, with or without feedback, 
and the more efficient beam tubes 
with voltage feedback, both offer 
the desirable low impedance. Either 
can be designed for any desired 
characteristics. It should be noted, 
however, that reducing the driver 
stage impedance to zero would still 
leave the transformer winding re- 
sistance, so a loudspeaker would 
never look back into zero impedance. 

In the numerical example, the 
figures chosen would apply either 
to a pair of 2A3 (6B4G) tubes in 
push-pull without feedback, or to a 
pair of 6L6 tubes with about 15 db 
of voltage feedback. 

To reduce the plate impedance to 
zero or near zero values might ap- 
pear to be highly desirable. How- 
ever, the characteristics of the 
driven loudspeakers are such that 
some source impedance is desirable. 
Even in highly developed horn 
loudspeakers, the efficiency and 
impedance vary, and the source 
impedance tends to smooth out the 
resulting response. In the case of 
direct radiators with the 20 to 1 

variations in impedance a constant - 
voltage source is not the best. 

Thus, feedback to reduce output 
impedance would appear capable of 
being carried too far. Feedback for 
distortion reduction can be applied 
simultaneously as voltage feedback 
which tends to reduce the tube im- 
pedance (make it constant voltage) 
and current feedback which tends 
to increase the impedance (make 

the source constant current). A 
happy combination of the two 
might prove to be the best overall. 

Here one is faced with the desir- 
ability of an optimum impedance 
for operation of the loudspeakers, 
and a minimum impedance from 
the standpoint of distortion in the 
transformer,. The crossover ar- 
rangement discussed here offers the 
possibility of minimizing trans- 
former distortion while maintain- 
ing the tube impedance at optimum 
levels from the standpoint of loud- 
speaker operation and distortion. 

Either voltage or current feed- 
back reduces distortion in the tube 
system (and both together reduce 
distortion to the same extent as 
would the same amount of total 
feedback of either type by itself). 
A combination of both affords any 
desired impedance, so it appears 
that the designer is free to design 
the amplifier for optimum loud- 
speaker performance, relying on the 
described crossover to hold the dis- 
tortion from reasonably good trans- 
formers within tolerable levels. 

In the numerical example, a low 
cutoff of 31 cycles was chosen. 
There are very few loudspeakers 
that will reproduce a 30 -cycle fun- 
damental. If one is dealing with 
direct radiators of moderate size 
cutting off around 70 to 90 cycles, 
the improvements afforded by the 
present crossover will be but 
slightly noticeable. But if one 
starts working with organ repro- 
duction or generation where low -C 
performance is demanded, some 
very annoying distortions crop up. 
It is particularly for the users of 
reproducers capable of 30 -cycle per- 
formance' that this article is 
written. 
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Light -Flash Generator 
Flash repetition rate may be continuously varied between 12 per minute and 150 per 
second. Flash duration is continuously variable from 400 microseconds to 2 seconds. Either 

of two light sources may be made to precede the other 

FIG. 1-Waveform of 400 -microsecond light flash 

IMANY FIELDS of visual research, N 

a convenient method of generat- 
ing controllable light flashes is de- 
sired. For example, studies of 
flicker can be greatly simplified if 
a system is available for the produc- 
tion of a repetitive light flash which 
can be varied in duty cycle without 
changing its rate of presentation. 

The problem of producing such a 
flash by mechanical means is a diffi- 
cult one if flexibility of adjustment 
is required. To overcome many of 
the problems associated with a sys- 
tem of this nature, an electronic 
flash system has been developed and 
is described in detail in this paper. 

General Description 

The equipment was designed to 
permit presentation of one or two 
light -flash sources. These light - 
flash sources may be presented at 
repetition rates continuously vari- 
able from one flash in five seconds to 
150 flashes per second. The dura- 
tion of each flash is continuously 
variable from a minimum value of 
400 microseconds to a maximum of 
90 percent of the period of presenta- 
tion, or about 2 seconds. Either of 
the two flash sources may be d&ayed 
in time of presentation with respect 

By R. G. ROUSH 
Electronic Design Engineer. 

Systems Research 
The Jolt is Hopkins University 

and FERDINAND HAMBURGER, Jr. 
¡'rojessor of Electrical Engineering 

The Johns Hopkins University 
Baltimore, Maryland 

to the other from a minimum value 
of 1 millisecond to a maximum of 
two seconds, the maximum available 
delay time being limited at all times 
to the difference between the period 
of repetition and the duration of the 
flash. 

The light flashes are produced by 
exciting a facsimile recording light 
source of the glow -modulator type, 
such as the Sylvania R1131, with a 
voltage of rectangular waveform 
and of the desired duration. The 
tubes are of the hollow -cathode or 
crater type which produce a high 
ionization density when excited. 
They are designed in such a manner 
that this discharge is viewed in 
depth, thus giving a resultant flash 
of high intensity having spectral 
characteristics determined mainly 
by the type of gas employed and the 
ionizing current. In this applica- 
tion, the tubes are operated so that 
a considerable portion of the output 
energy lies in the visible spectrum. 

Examination of the flash under 
dynamic conditions has indicated 
that there is no apparent shift in 
spectral characteristics daring the 
flash period. Measurements were 
made by viewing the flash with a 
spectrally selective photómeterl and 

examining the electrical output of 
the photometer on the screen of a 
cathode-ray tube. A typical wave- 
form obtained by this method is 
shown in Fig. 1. The minimum 
pulse length of 400 microseconds 
was purposely chosen to illustrate 
the rapid build up and decay time of 
the flash. 

Basic Operation 

To demonstrate the basic opera- 
tion of the individual timing cir- 
cuits a functional block diagram of 
the equipment is given in Fig. 2. 
The voltage waveforms appearing 
at various points in this diagram 
are represented by Roman numerals. 
The numbers also appear frequently 
throughout the paper and refer 
to the correspondingly numbered 
waveforms given on the timing 
chart in Fig. 3. 

The repetition -rate multivibrator 
shown in the functional block dia- 
gram provides an adjustable -fre- 
quency square wave (waveform I) 
from which a reference timing -trig - 

This work was carried out in the Elec- trical Engineering Laboratories of The 
Johns Hopkins University under Task 
Order No. 1 of Contract N5 -ori -166 be- 
tween Special Devices Center, Office of 
Naval Research, and The John Hopkins 
University. 
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FIG. 2-Functional block diagram of light -flash generator 

ger pulse (waveform II) is obtained 
for the system. This voltage is con- 
nected to the upper left terminal of 
the reversing switch labeled Chan- 
nel Timing Switch and also is ap- 
plied to the delay multivibrator 
as shown. In the latter circuit the 
reference trigger is delayed to pro- 
vide a second timing pulse wave- 
form IV similar in every respect 
to the timing trigger pulse but 
occurring at a subsequent time, td. 

The delayed trigger is connected to 
the lower left terminal of thé chan- 
nel timing switch and the output 
terminals of the switch are con- 
nected to the flash -generating cir- 
cuits in the manner shown in the 
diagram. 

Each of the flash -generator cir- 
cuits consists of a single -cycle 
square -wave generator which is 
cycled by the timing trigger appear- 
ing on its input line. The output 
voltage of each of these circuits is 
developed across the flash tube in 
sufficient amplitude to permit the 
desired light intensity level to be 
realized. Since the flashes in each 
channel are initiated by the trigger 
pulses connected to their respective 
inputs, it can be seen that when the 
channel timing switch is in the left- 
hand position, the flash in channel 
A (waveform V) is cycled by the 
reference trigger (waveform II) 
and thus occurs at t,. The flash in 
channel B is initiated by the delayed 
trigger and therefore occurs at td. 

When the switch is in the right- 
hand position the flashes are re- 
versed in order of presentation 

(channel A has waveform VI), 
thereby providing an extremely use- 
ful device for temporal discrimina- 
tion studies. 

Reference And Triggers 

The circuits of the reference and 
delayed -trigger sources are shown 
schematically in . Fig. 4. 

The period of the reference tïig- 
ger is established by a cathode - 
coupled free -running multivibrator, 
V whose period is determined by 
the R -C time -constant of its grid 
circuit. Coarse adjustments of rep- 
etition rate can be made in five steps 
by means of the capacitor selector 
switch S and fine adjustments by 
means of the linear potentiometer 
R2. The value of R, was so chosen 
as to limit the ratio of maximum to 
minimum period on any range set- 
ting to a value of six. This value 
represents the approximate limit of 
the ratio for continuously adjust- 
able periods without introducing 
amplitude distortion of the multi - 
vibrator output voltage. 

The output of V,B (waveform I) 
is differentiated and negatively clip- 
ped by the combined action of 
R,, R and the series -diode clipper 

Additional clipping action is 
provided by the inverted diode VB, 
so that the absence of any negative 
voltage at the grid of V.A. is assured. 
The voltage appearing at the ca- 
thode of V. is therefore a positive 
trigger (waveform II) which serves 
as a reference timing voltage for 
the system. The synchronizing 

trigger voltage is applied to the 

single -cycle delay multivibrator, V8. 

The components of this circuit were 
selected so that V,8 is normally con- 
ducting and VM normally cut off. 
When the synchronizing trigger ar- 
rives at the grid of VIA these condi- 
tions are abruptly reversed by the 
combined action of the feedback 
paths supplied by R9 and the se- 
lected capacitor in the bank con- 
trolled by 52. Tube VGA is therefore 
conducting and V.B cut off, a condi- 
tion which is maintained until the 
grid potential of Va. rises above the 
cutoff level. When this occurs, the 
conditions are again abruptly re- 
versed, thus returning the circuit 
to its original state. 

During the operating cycle, the 
current through the common cath- 
ode resistor R9 is less than the 
normal quiescent current, since the 
tubes V., and V.B are operated with 
different circuit components and 
under different bias conditions. The 
voltage appearing at the cathode of 
V. (waveform III) is therefore a 
negative square wave with leading 
edge coincident with the reference 
trigger (t,) and trailing edge oc- 
curring at td, the time t.- t, being 
established by the multivibrator 
cycle duration. In order that this 
delay time be realized in useful 
form, the square wave is differenti- 
ated and negatively clipped by 
R., R14, and V,, thereby creating a 
second positive trigger (waveform 
IV) delayed with respect to the 
reference trigger. Variations in 
the multivibrator cycle duration 
thereby produce corresponding vari- 
ations in the time spacing of the 
two synchronizing triggers. Since 
this time is determined by the ex- 
ponential decay of the grid potential 
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REFERENCE AND TRIGGER CIRCUITS 
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FIG. 4-Schematic of complete light -flash generator, less power supply 

of V88, adjustments of the R -C time 
constant in this circuit produce di- 
rect variations of delay time. These 
adjustments can be made in five 
overlapping ranges by means of the 
capacitor selector switch S, and the 
linear potentiometer R,2j the com- 
bination providing continuous con- 
trol of delay time in the available 
range. 

Flash Circuits 

The two trigger sources are con- 
nected to the two flash -generating 
circuits, included in Fig. 4, through 
the double -pole reversing switch S3. 
Since both channels operate identi- 
cally in every respect, the circuit 
description to follow will be con- 
fined to channel I, the channel shown 
in the upper -right portion of the 
diagram. The twin triode V6, and 
its associated circuit elements con- 
stitute another single -cycle multi - 
vibrator whose operation is identi- 
cal to that of the previously de- 
scribed delay multivibrator 1-6. The 
output of this circuit, however, is 
obtained from the plate of the 
normally -conducting tube V6ß. Cyc- 
ling of the circuit by the application 
of a positive trigger of sufficient 
amplitude will therefore initiate a 
positive -going rectangular wave at 
the plate of this tube (waveform 
V), the duration of the cycle being 
dependent upon the R -C time -con- 
stant in the grid circuit of Va,. 

The output voltage of Vos is ap- 
plied to one terminal of a voltage - 
divider network composed of R26, 
Rn, and R26, the opposite end being 
returned to the negative 150 -volt 

supply. The variable tap on R. is 
connected to the control grid of V 
a triode -connected beam -power tube 
whose plate load impedance consists 
of the glow -modulator flash tube, 
V6. Continuous excitation of this 
tube is prevented by adjusting R. 
in such a manner that the grid bias 
on V, is well beyond that required 
for plate current cutoff during the 
quiescent period of V6. When the 
latter is cycled, the positive gate 
voltage appearing at the control 
grid of V, drives this tube into the 
region of conduction, thereby excit- 
ing the flash tube. 

Coarse adjustment of flash dura- 
tion can be made by means of S6 
and fine adjustments by R., the 
combination permitting continuous 
control of flash durations ranging 
from a minimum of 400 micro- 
seconds to a maximum of approxi- 
mately 2 seconds. When S6 is in 
switch -position 5, the gridleak re- 
sistor of V55 is returned to the 150 - 
volt negative supply, thus placing 
the flash -duration multivibrator in 
a continuous -cycle condition per- 
mitting adjustment of the flash - 
tube intensity to the desired level. 
The intensity level obtained by this 
method will be the value to which 
the flash tube will be excited under 
dynamic conditions, since the in- 
tensity is a function of tube current 
only. 

Calibration 

The timing calibrations were ob- 
tained through the use of an audio 
oscillator and a cathode-ray oscil- 
loscope of the type permitting 

beam -intensity modulation. The 
rectangular waveform to be cali- 
brated is presented on the screen of 
the oscilloscope as a vertical deflec- 
tion and the calibrating signal from 
the audio oscillator is superimposed 
upon this pattern as an intensity 
variation of the trace. To prevent 
drift of the intensity modulation of 
the trace across the pattern, the 
repetition frequency of the square 
wave must be a submultiple of the 
calibrating sine wave. This condi- 
tion can be obtained by connecting 
the calibrating sine wave to the con- 
trol grid of V,5, thereby synchroniz- 
ing the repetition -rate multivib- 
rator with the timing signal. 

By counting the number of spots 
present on the deflected portion of 
the trace, and multiplying this num- 
ber by the period of the calibrating 
signal, the delay or duration time 
can be readily evaluated. The cali- 
bration of pulse lengths longer than 
70 or 80 milliseconds by the above 
method becomes virtually impos- 
sible since the repetition rate of 
an 80 -millisecond pulse must be less 
than 1/80 x 10-" or 12.5 pulses per 
second, at which frequency flicker 
effects are objectionable. For these 
and greater pulse durations a high- 
speed synchronous clock circuit' has 
been successfully used for calibra- 
tion. 

REFERENCES 
(1) Ferdinand Hamburger, Jr. and Ell- 

wood J. King, A Recording Photometer 
and Its Use in Studies of Cathode Ray Screen Displays, Jour. Opt. Soo. Amer., 
in press. 

(2) R. G. Roush and Ferdinand Ham- burger, Jr., Electronic Chronograph for Measurement of Voice Reaction Time, Amer. Jour. Psych., October 1946. 
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Stepping switch in center is controlled by incoming pulses and prewired connections of plugs at left. Audio peaking amplifier is 

on other side of partition. The whole unit can be plugged into a mobile receiver 

Mobile Selective Calling 
Mobile radiotelephone service for connection to wire telephone networks generally re- 

quires individual signal for each subscriber. A new low-cost decoder for dial -impulse 

selective calling can be used in areas now served by two-tone systems. A 2,600 -cycle 

tone generator is added at the central office 

MOBILE RADIOTELEPHONE sys- 
tems used by police and 

similar services generally employ 
a loudspeaker in the mobile unit to 
monitor all transmissions. Thus the 
operator of the vehicle must listen 
to all the traffic in the system and 
be on the alert to answer whenever 
his name, number, or code is called. 

While such an operation is satis- 
factory to some groups there are 
other miscellaneous users, among 
the general public, for whom the 
constant monitoring of the channel 
is unacceptable. They prefer a bell 
or other signal only when a call is 
specifically meant for their mobile 
unit and, in addition, often want a 
permanent signal such as a light, 

By E. H. B. BARTELINK 
Radio Engineer 

(., eral Telephone Service Corp. 
New York, N. Y. 

to appear when such a call has been 
received while they are absent from 
the vehicle. In such cases, a selec- 
tive calling or signaling system is 

needed. 
One type of service offered by the 

telephone companies provides con- 
nection to the wire network and 
enables the mobile user to commu- 
nicate with anyone that he could 

ordinarily reach from a wire tele- 
phone. Selector systems for this 
general service, using the dual -tone 
principle, have already been devel- 
oped and are in use. The new selec- 

tive calling system described here 
was specifically designed to be low 

in cost yet usable in a general serv- 
ice system. It is, moreover, equally 
useful in other types of service re- 
quiring selective calling. 

System Requirements 

Two types of general service are 
presently being provided. One is 

the highway service, which is de- 
signed to cover arterial highways 
and surrounding territory; the 
other is the urban service for ve- 
hicles chiefly engaged in local 

operations. For the former service, 
which generally requires somewhat 
larger ranges, frequency assign- 
ments have been made in the 30 to 
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40 -mc range, while the urban serv- 
ice has been assigned to the 152 to 
162 -mc band. 

In the highway frequencies, it 
was found necessary to introduce a 
zoning plan of frequency assign- 
ments in order to avoid long-range 
interference. On the basis of the 
number of systems expected in each 
zone and the mobile units expected 
in each system, the present compu- 
tations indicate that the number of 
mobile units, using the same chan- 
nel or pair of frequencies in each 
zone, may be in the order of 1,500. 
To differentiate among all mobile 
units on the same pair of highway 
frequencies, a selector must be able 
to provide a corresponding number 
of different combinations. 

An urban system, operating far 
removed from other cities, could be 
operated with a selector system 
which provides a number of combi- 
nations equal to the maximum num- 
ber of mobile units that can be 
served by the system. According 
to present experience, this would 
require somewhere between 50 and 
150 combinations, depending on the 
traffic conditions in the particl«lar 
system. Wherever cities are located 
close together, so that cars fre- 
quently travel from the coverage of 
one mobile system into that of an- 
other, a much larger number of 
combinations is again necessary. 
Such conditions exist, for example, 
in the northeastern Atlantic coast 
region. 

To give the subscriber satisfac- 
tory service, at least three condi- 
tions must be met. A comprehensive 
regional plan must be worked out 
by all the telephone companies in- 
volved so that the necessary cover- 
age is obtained without causing 
excessive overlaps. Arrangements 
must be worked out by the tele- 
phone companies so that a customer 
of one telephone company will re- 
ceive service no matter whether he 
travels in the coverage of a system 
operated by the company to which 
he is a subscriber or that of another 
company. Finally, sufficient uni- 
formity in equipment must exist so 
that a customer can have uninter- 
rupted access to the service as he 
travels through the service area of 
different mobile -radio systems. The 
first two requirements have been 
met by the cooperative efforts of 

the different telephone companies 
confronted with these problems. 
Regarding the equipment, the 
standardization of the radio equip- 
ment is such that units made by 
different manufacturers can, in 
general, be used interchangeably 
provided that they are all adjusted 
to operate on the same channel. 

In a local or urban system, far 
enough removed from other cities 
to minimize the chance of visits by 
outside units, any kind of selector 
system can be used provided it fits 
in with the general routine of 
traffic handling and does not re- 
quire any other special treatment. 
For highway systems where the 
through customers already have 
dual -tone selectors and for urban 
systems adjacent to others using 
such selectors, it is still possible to 
use a different signaling system for 
the local customers provided the 
system meets the above require- 
ments and that equipment at the 
central office can be arranged to 
signal to customers having either 
type of selector. Furthermore the 
additional provisions required at 
the central office should not result 
in any major cost differentials. 

Fundamentals of Operation 

The new selector system uses a 
single signaling tone in which the 
dial pulses that actuate the step- 
ping mechanism of a multicontact 
switch are transmitted as interrup- 
tions of the tone. This tone is ap- 
plied prior to the time that the 
operator starts dialing and is kept 
on for a short period after the dial- 

ing is completed. The selector re- 
turns to the idle or starting posi- 
tion whenever the dial tone is 
interrupted for any period materi- 
ally in excess of the dial pulse dura- 
tion. Thus the selector is self -re- 
setting and does not require any 
special clearing pulses to reset it 
to zero. Such clearing signals are 
needed in systems where noise 
might activate the selector and 
leave it set in some intermediate 
position. 

The fundamental circuit of the 
receiver unit is shown in Fig. 1. In 
the idle positions, all relays except 
the release control relay, RC, and 
the release magnet, RM, are de - 
energized, and the off -normal con- 
tact, ONC, is in the position shown. 
The pulse relay, P, is operated by 
the rectified audio -frequency volt- 
ages appearing across a circuit 
tuned to the dialing frequency. If 
a steady dial tone is applied, P 
energizes and in turn operates the 
slow -release relay, SR, which de - 
energizes the release magnet, RM, 
prepares the circuit for the step- 
ping magnet, SM, and thus readies 
the stepping switch for operation. 
Subsequent interruption of the dial 
tone will operate the stepping mag- 
net and cause the switch to step 
under control of the dial pulses. 

As soon as the switch arm has 
left the first contact, the off -normal 
contact, ONC, is operated. This 
removes one ground from the RC 
relay which, being of the slow -re- 
lease type, is now held operated by 
the pulsations of the P relay con- 
tact. The SR relay is likewise held 
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FIG. 1 --Simplified schematic diagram of the decoder relay and stepping circuits 
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Tone generator and supervisory relays installed at central office 

operated during these pulsations. 
At the end of a pulse series, the RC 
relay will release and, by operating 
the release magnet, return the se- 
lector to zero unless this pulse 
series left the switch on one of the 
specially selected contacts which are 
connected to the RC relay. If it 
comes to rest on one of these special 
contacts, the arm of the switch will 
provide ground for the RC relay 
which then remains energized. The 
release magnet is not energized; 
thus the switch will remain in this 
position and be ready to receive 
another series of pulses. The selec- 
tion of these special switch contacts 
therefore determines the series of 
digits which must be dialed if the 
switch is to advance without set- 
backs. 

The energizing circuit for the 
bell -ringing relay, BR, is connected 
to one of the latter contacts, for in- 
stance contacts 7, 8, or 9, on the 
switch; and the switch contacts 
beyond this point are left uncon- 
nected. If at the end of the last 
pulse series the switch comes to 
rest on one of these contacts, RC 
will release, as they are not con- 
nected, and thus cannot complete 
the circuit for RC. If the switch 
comes to rest on the contact to 
which BR is connected, RC will, 
when it releases, energize BR, 
which in turn will close a holding 
circuit through its own contacts. 
A very short time after this, RM 
pulls up and returns the switch to 
zero. Another contact on BR closes 
the circuit to the bell through a con- 
tact on SR. Thus the bell will ring 
until the SR relay is released by the 
interruption of the dial tone, which 

occurs shortly after the completion 
of the dialing operation. Another 
contact on the BR relay energizes 
a signal lamp, which remains 
lighted until the subscriber removes 
his handset. This operates the 
hook -switch, and releases BR by 
shorting its winding. 

In the actual selector, the BR 
relay is replaced by a decadè-switch- 
ing relay DS which is energized in 
the same way as the BR relay and 
which holds itself over a conta -t on 
the SR relay. This relay transfers 
the holding circuits which were 
connected between the RC relay and 
the special switch contacts to a 
second set of contacts on the switch. 
In the meantime, the switch has re- 
turned to zero and has energized 
RC. It is thus ready for a new 
series of impulses; and, if the 
proper code is again dialed, it will 
then operate the BR relay which is 
connected in the second set of con- 
tacts in the same manner as 
described before. It is this utiliza- 
tion of two sets or banks of contacts 
on the stepping switch which pro- 
vides the much larger number of 
combinations. 

In addition to providing a large 
number of different possible com- 
binations (about 1,500), the new 
selector also permits group calling. 
If both the decade -switching relay 
and the BR relays are connected to 
contact 9, then the dialing" of 
99 will call all cars. If in some cars 
the DS relay is connected to contact 
9 and in others to 8, and if the same 
holds for the BR relay, then the 
subscribers may be divided into 
four groups having group calling 
codes of 99, 98, 89, and 88 respec- 

tively. Thus, for instance, the 
police department, the fire depart- 
ment, doctors, and the general pub- 
lic could be given group calls. If 
contact 7 is also similarly used, the 
number of possible group calls in- 
creases to seven. 

Coding combinations are easily 
arranged by the insertion of two 
properly wired multicontact plugs 
into the mobile unit, one for each 
bank of contacts. This feature fa- 
cilitates maintenance whenever all 
or part of the mobile equipment is 
removed from the vehicle. The 
code plugs are %imply reinserted in 
a spare unit to give it the correct 
dial -response characteristics for the 
subscriber. 

The decoder was built by Ham- 
marlund Manufacturing Co., and 
was designed to be physically re- 
placeable for the Fleet Control unit 
(described by J. K. Kulansky in 
ELECTRONICS, June 1946) for which 
provision has been made in several 
commercial models of mobile radio 
receiver chassis. 

System Tie -In 

Besides making provision for 
simple modification of existing 
Western Electric control units, 
without disturbing the original 
function, equipment has also been 
designed for central office use. A 
tone generator for 2,600 cycles and 
necessary relays for keying it in 
and out of service permit central - 
office signaling with either the new 
system or the existing two-tone 
system. A coded number assigned 
to the subscriber informs the oper- 
ator which system she must use to 
complete the call. 
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Microphone Calibrator 
By D. H. BASTIN 

Transmission cf Development Department 
Canadian Broadcasting Corporation 

Montreal, Canada 

THE FIELD CALIBRATION of a mi- 
crophone requires that the 

microphone be placed in a plane 
sound field of known intensity. This 
type of calibration differs from a 
pressure calibration in that the 
effect of diffraction around the 
microphone is charged up as part of 
the response of the microphone. It 
is therefore the most useful type 
of calibration for microphones used 
in broadcasting. 

Inexpensive Dead Room 

Obtaining the required sound 
field indoors is a matter of some 
difficulty because reflections build 
up standing waves to give a nonuni- 
form sound field. The usual method 
of obtaining the sound field by the 
use of free -field or anechoic cham- 
bers was felt to be too expensive for 
the present project, so two less ex- 
pensive devices are used to obtain 
the required field, one operating 
from 30 to 1,000 cycles and the 

other unit operating from 1,000 to 
15,000 cycles. 

The two measuring techniques 
involved, outlined below, were de- 
veloped for use on all microphones 
used in CBC studios across Canada. 
In both, the microphone being 
tested is compared against a 
standard microphone by a two - 
channel logarithmic voltmeter that 
automatically plots the response in 
decibels against frequency. The 

system can also be used for record- 
ing loudspeaker response and polar 
diagrams. 

Low -Frequency Chamber 

The frequency response from 30 
to 1,000 cycles is measured by plac- 
ing the microphone three feet from 
the end of a wooden tube 30 feet 
long and 11 by 11 inches in cross 
section. A drawing of the tube is 
shown in Fig. 1. At the end of the 

STANDARD MICROPHONE 

18" LOUDSPEAKER,/ MICROPHONE TO BE TESTED t : I ÌI rrI I i i l i" 1 I rn- 
u 

GLASS WOOL 

1, i}1li{1 
`ROCK WOOL 

-HAIR FELT 

20' 

kJ 

\COTTON QUILTING 

4 

FIG. 1-Cross-section of 11 -Inch -square hollow wood tube used to absorb sound 
energy below 1,000 cycles from loudspeaker and thereby prevent reflection back 

to microphone being tested 
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Simple, rapid and reasonably accurate method of measur- 

ing sensitivity, frequency response and polar response with- 

out a costly free -field anechoic chamber. Below 1,000 cycles 

a long wood tube absorbs unwanted sound. Higher fre- 

quencies are pulsed and recording is done before reflected 

sound returns to microphone 

tube near the microphone is a loud- 
speaker. That part of the tube on 
the far side of the microphone con- 
tains curtains of cotton quilting 
hung across the tube in increasing 
amounts to form an acoustic resist- 
ance to absorb the energy of the 
sound passing from the loud- 
speaker. The treatment is adjusted 
until the acoustic impedance look- 
ing into the tube is approximately 
that of open air, or 40 acoustic 
ohms per square centimeter. 

With the source of sound located 
symmetrically on the axis of such a 
tube no standing waves exist across 
the tube for frequencies below 1,000 
cycles, and the acoustic treatment 
effectively absorbs reflections from 
the end of the tube; the result is a 
plane wave flowing past the micro- 
phone. The tube can be used only 
below 1,000 cycles, because above 
this frequency standing waves exist 
across the tube. 

Mounted beside the microphone 

being tested is a small standard 
microphone, having flat response 
over the 30 to 1,000 -cycle range, 
and of known sensitivity. The out- 
puts of the two microphones are fed 
to the measuring rack and as the 
frequency of the loudspeaker sig- 
nal is slowly changed the response 
curve is automatically plotted. 

High -Frequency Pulse System 

Over the range above 1,000 cycles 
a pulsing system is used to obtain 
effective free -field conditions. The 
microphone to be tested and a small 
loudspeaker are set up about three 
feet apart in a studio or small room. 
Midway between the microphone 
and loudspeaker is placed a small 
standard microphone. 

A short pulse of sound at the de- 
sired frequency is transmitted from 
the loudspeaker, and the resulting 
output from the microphone is 
measured before enough time has 
elapsed for reflected sound from the 

nearest wall to arrive back at the 
microphone. The pulse is repeated 
at intervals long enough to allow 
reflections to die out between pulses. 
During the pulsing the frequency 
of the oscillator driving the loud- 
speaker is slowly changed and the 
response curve is automatically 
plotted by a logarithmic recording 
voltmeter. By rotating the micro- 
phone undergoing test a polar dia- 
gram of the response at any fre- 
quency can be plotted. 

Pulse Length 

The length of the pulse that is 

used is 10 milliseconds and the pulse 
is repeated 10 times every second. 
With a pulse of 10 milliseconds 
length and a sound velocity of 1,100 
feet per second the sound path be- 
fore the first reflection can reach 
the microphone is 11 feet. This 
means that the microphone can be 
half this distance or within 5t feet 
of the nearest wall, hence a com- 
paratively small room is suitable 
for the measurement. 

At 1,000 cycles a pulse of 10 milli- 
seconds consists of only 10 cycles, 
of which the first and last few 
eycles are obscured by transients, 
so that 1,000 cycles is about the 
low -frequency limit of this pulsing 
system. In a larger room a longer 
pulse could be used, and conse- 
quently a lower frequency could be 
reached. On the microphone chan- 
nels the beginning and end of the 
pulses are clipped to remove tran- 
sients from the pulses before com- 
paring the two signals. 

No special treatment is required 
on the walls of the room used for 
this part of the test, for the repeti- 
tion rate of 10 per second allows 
sufficient time between pulses for 
reflected sound to drop to a negli- 
gible value before the next pulse is 
transmitted. 

The sound source used for the 
high -frequency test is a small dy- 
namic loudspeaker that was found 
to have adequate output up to 15 kc. 
As will be noted later, the response 
of the source is not critical in this 
method. 

Standard Microphone 

The standard microphone is a 
small type M101 crystal unit by 
15/16 inch in size, manufactured 
by Massa Laboratories: The pre - 
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amplifier housing supports the 
standard microphone in the position 
for minimum diffraction effect, 
with the end of the crystal unit par- 
allel to the sound axis. In this posi- 
tion the diffraction effect is neglig- 
ible below 10 kc, and the response 
can be considered flat. A reciproc- 
ity calibration on this unit gave a 
value of sensitivity in good agree- 
ment with the value stated by the 
manufacturer. 

The preamplifier housing con- 
tains a 9002 tube connected as a 
cathode follower, acting as an 
impedance changer between the 
high impedance of the crystal and 
the low -impedance output. Termi- 
nals are provided on the preampli- 
fier for injecting a signal in series 
with the crystal for making overall 
electrical calibration of the asso- 
ciated equipment. 

Tests have shown that at the 
testing distances used, 15 inches to 
the standard microphone and 30 
inches to the other microphone, 
neither microphone has appreciable 
influence on the sound intensity at 
the other, and for the period of the 
pulse each microphone is in a pro- 
gressive sound wave, the pressura 
at the nearer microphone being 
twice that at the other. In the low - 
frequency tube an inexpensive 
crystal microphone is used as the 
standard, and is checked at inter- 
vals against the Massa standard. 

The absolute accuracy of the 
measurements depends upon the 
standard microphone, but the type 
of crystal microphone used appears 
to be stable, and a reciprocity cali- 
bration can be made upon it at any 
time if required. 

Rack Equipment 

Both parts of the calibration 
method require the comparison of 
the outputs of the two microphones. 
This comparison is carried out in 
the rack of equipment shown in the 
block diagram in Fig. 2. 

The rack contains amplifiers for 
the two microphone channels, a 
logarithmic voltmeter which com- 
pares the outputs of the two micro- 
phones, a recording meter, an audio 
oscillator with a motor drive on the 
frequency dial, a power amplifier 
to drive a loudspeaker, an auto- 
matic pressure control, pulsing 
switches and a cathode-ray oscil- 
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FIG. 3-Circuit of voltmeter providing logarithmic amplification over range of 46 db 
as required for plotting response curves in db 

loscope for waveform examination. 
The two microphone channels are 

similar, each consisting of an ampli- 
fier, attenuator, rectifier and log- 
arithmic stage. The attenuator 
controls are marked directly in 
decibels on the front panel. Each 
amplifier is followed by a cathode 
follower, using a 6AC7 as shown in 
Fig. 3 to provide a low -impedance 
source and so avoid peak clipping 
by the rectifier action. The 6H6 
rectifiers are connected as voltage 
doublers. The maximum undis- 
torted signal available from the 
cathode follower is about 100 volts, 
hence the peak d -c output from the 
rectifier is about 200 volts, or 46 
db above the minimum usable out- 
put of 1 volt. Below 1 volt the 
initial current from the diodes be- 
comes important, introducing non - 
linearity. 

Since only the amplitudes of the 
pulses are compared, the rectifier 
circuit has a short charge time con- 
stant, in order that the amplitude 
of the signal can rise to full value 
during the first millisecond of pulse. 
The discharge time constant is long, 
however, in order that the rectified 
level does not fall appreciably dur- 
ing the tenth second between pulses. 

Logarithmic Action 

Logarithmic action is obtained by 
applying the positive voltage from 
the rectifier through a 10-megohm 
resistor to the grid of a 6SN7GT 
triode section operating with 25 

volts plate supply. Because the 
emission velocities of the electrons 
given off by a hot cathode follow a 
Maxwellian distribution, the grid 
current which flows bears a 
logarithmic relation to the applied 
voltage. This logarithmic change 
in grid current produces a corres- 
ponding change in grid -to -cathode 
voltage, which is amplified and ap- 
pears as a change in plate potential. 
The circuit as developed by Walter 
Ives2 is accurately logarithmic over 
about 46 db, the limitations lying 
not in the log tube but in the recti- 
fier and amplifier ahead of the log 
tube. 

The direct -current output of the 
two logarithmic stages is further 
amplified by direct -coupled 6V6 
tubes connected as cathode follow- 
ers and fed to the recording mil- 
liammeter, which is a standard 
5 -ma Esterline-Angus meter. A 
potentiometer at the midpoint of 
the cathode resistors of the 6V6 
tubes enables the two channels to be 
balanced so that equal signals on 
the two channels give center -scale 
deflection of the meter. This meter 
responds to the difference between 
the output of the two channels, and 
so is equivalent to the difference of 
the logarithms of the two micro- 
phone signals, and hence to the ratio 
of the two microphone responses. 
Since the response of the standard 
microphone is known to be flat, the 
result is the response curve of the 
unknown microphone plotted in db 
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against frequency on the recording 
meter chart. 

Recording Method 

A sensitivity control in series 
with the meter can be set so that 
one division of the chart paper rep- 
resents one db. The absolute sensi- 
tivity represented by the center line 
on the chart is found by subtract- 
ing the difference in gain of the two 
microphone channels, easily read 
off the two panel attenuators, from 
the sensitivity of the standard mi- 
crophone. The two -channel con- 
struction tends to balance out 
effects of line voltage variation. In 
addition, electronic regulation is 
used on the plate supply for the 
logarithmic stage and direct - 
coupled amplifier. The stability of 
the gear is sufficient so that meas- 
urements remain accurate to within 
one db over long periods. 

A small motor synchronized with 
the paper drive on the recording 
meter slowly changes the frequency 
of the oscillator driving the loud- 
speaker. The speed at which the 
oscillator frequency can be varied 
is dependent on the time constant of 
the rectifiers, which is relatively 
long. Even with this restriction, 
However, it only takes three minutes 
to traverse the frequency range 
from 30 to 15,000 cycles. 

The curved coordinates produced 
by the meter are not as convenient 
to use as rectangular coordinates, 
but when a transparent scale 
marked in frequency is laid over 
the chart the sensitivity at any 
frequency can readily be read off. 

For the low -frequency test in the 
tube no pulsing is used. The oscil- 
lator frequency is simply varied 
slowly as the response is plotted. 
For the high -frequency test the 
loudspeaker signal must be pulsed. 
This is done by a motor -driven com- 
mutator -type switch which shorts 
the oscillator signal except for the 
period of the pulse. Other commu- 
tators mounted oh the same shaft 
short the microphone channels for a 
slightly longer period, clipping the 
transients from the beginning and 
end of the loudspeaker pulse. These 
commutators have to be phased on 
the shaft to allow for the time in- 
terval taken by the sound in travel- 
ling from the loudspeaker to each 
microphone. 

It is difficult to find a loudspeaker 
or any sound source that has an out- 
put independent of frequency, but 
since this method compares the out- 
puts of two microphones it does not 
greatly matter what variations 
occur in the sound output of the 
loudspeaker. However, to maintain 
approximately constant sound level 
at the microphone and to insure 
that the 46 -db range of the volt- 
meter is not exceeded, a portion of 
the output of the standard flat -re- 
sponse microphone is fed to the 
automatic pressure control, a vari- 
able -gain amplifier in the loud- 
speaker circuit. Here it controls 
the signal fed to the loudspeaker, 
increasing the output when the 
loudspeaker response drops, and 
decreasing the output when it tends 
to increase. 

The cathode-ray oscilloscope 
mounted in the rack is useful for 
visual checks on wave form. It 
quickly shows up, for example, the 
characteristic distortion produced 
in a velocity microphone when the 
ribbon strikes á pole piece during 
part of a cycle. The picture of the 
pulse received by a microphone will 
show up excessive distortion if 
present, but unfortunately the puls- 
ing system is not easily adapted 
for distortion checks, although very 
satisfactory for response measure- 
ments. When checking loudspeak- 
ers the shape of the pulse is very 
useful for giving a qualitative 
measure of the transient response. 

Polar Response Curves 

For normal tests the microphone 
is terminated at the input of the 
rack in a resistive load of 500 ohms, 
corresponding to the input im- 
pedance of standard speech equip- 
ment. The response curve then in- 
cludes the loading effect of the 
termination on the internal imped- 
ance of the microphone, an effect 
which in most microphones reduces 
the sensitivity at the higher fre- 
quencies. If desired, other termi- 
nations may be selected by a panel 
switch. The stand carrying the 
microphone under test can be 
rotated by a small motor for the 
automatic plotting of polar re- 
sponse curves. 

Besides measuring the response 
of microphones, the equipment us- 
ing the pulsing system can be used 

to measure the response and polar 
distribution of loudspeakers above 
1,000 cycles. For this test the 
standard microphone is placed in 
front of the loudspeaker to be 
tested, and a portion of the voltage 
applied to the voice coil is fed to 
one of the microphone channels in 
the rack. The curve plotted is the 
acoustic output of the loudspeaker 
for constant voltage on the voice 
coil, corresponding to the response 
that would be obtained if the loud- 
speaker were fed from a source 
having zero internal impedance. 
The response curve for other source 
impedances can be calculated from 
impedance measurements, or 
quickly plotted by placing the de- 
sired impedance in series with the 
voice coil after the point at which 
the comparison voltage is picked off. 

Conclusion 

The equipment described has 
been in routine use for almost a 
year. Since the calibration pro- 
cedure is rapid and almost auto- 
matic the effects of adjustments on 
the microphones can be quickly seen 
and the best adjustment readily 
made. 

The equipment has also been used 
to check new models of micro- 
phones, to measure the response 
and directional pattern of monitor 
loudspeakers, and for miscellaneous 
measurements, such as finding the 
transmission loss of loudspeaker 
grille cloth. If in the future a free - 
field room should become available 
the equipment can be used as it 
stands, simply by not using the 
pulsing switches. The equipment 
can also be readily adapted for 
more general laboratory purposes,. 
such as measuring and plotting the 
response of filters or pickups. 

Editor's Note-This paper was 
completed shortly before the death 
of th author, and was forwarded 
to ELECTRONICS by William G. 
Richardson, Transmission and De- 
velopment Engineer with Canadian 
Broadcasting Corporation in Mon- 
treal. 
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By DAVID BAKER 
Architect 

Electronics Division 
Bureau of Ships 

U. S. Navy 
Washington, D. C. 

Design 
of a 

Naval Communication 
Exterior of Dixon, California station. Holes under cornice are for feeders 

New unit planned for pleasing appearance, operation by minimum of personnel, and 
capable of rational expansion stands at hub of rhombic array system. Deterioration 

of reinforced concrete structure is inhibited by novel method of bonding the rods 

o sEr the best possible example 
in its postwar construction, the 

Office of the Assistant Chief of the 
Bureau of Ships for Electronics, 
in cooperation with the Bureau 
of Yards and Docks, has attempted 
to evolve a basic layout for the 
United States Naval Radio Trans- 
mitting Station at Dixon, Califor- 
nia, which will function with a min- 
imum number of personnel, provide 
low maintenance cost, and solve all 
probable expansions in the future. 

The building expresses a definite 
architectural character rather than 
a box -like interpretation, by locat- 
ing the columns which support the 
roof loads on the outside of the ex- 
terior wall, on centers of about 13 
by 40 feet. This arrangement pro- 
vides for a clear wall surface on the 
interior of the building and allows 
for ease of cleaning and lowered 
maintenance cost. It provides un- 
obstructed maximum working area 
around the transmitters, and makes 
possible the running of transmis- 
sion lines without any obstructions 
whatsoever within the transmitting 
room. 

In order to obtain a flexible 

arrangement for routing incoming 
transmission lines to the various 
transmitters, seventy-five pairs of 
entering insulators are located be- 
neath the protecting cornice of the 
building. Thus, a line can be pulled 
tight and held fast on the transmis- 
sion line anchor, then looped under 
the cornice and into the feed - 
through insulator. 

Internal Wiring 

Cableways are used for cable, 
conduit, bus bars, piping, and the 
like, in lieu of an alternate design 
which would have necessitated that 
the transmission room be on a 
second floor, with access to cables 
arranged in continuous hangers 
from the ceiling below. Low cost 
in installing cable is made possible 
by the ease with which it can be 
rolled off reels over the main cable- 
ways without moving any equip- 
ment to do so. The equipment is 
installed directly over an adjacent 
system of small feeder trenches. 

The floor material finish is ter- 
razzo, ground smooth and divided 
into squares. The brass strips ordi- 
narily used for dividing terrazzo 

could prove electrically dangerous 
to the personnel in the transmitter 
room, so plastic strips are used in- 
stead. Contrasted with a painted 
concrete surface, battleship linol- 
eum, or asphalt tile, terrazzo fully 
meets the need of a good wearing 
surface capable of resisting heavy 
loads, and is easily maintained and 
kept clean. 

Trucks for carrying equipment 
for the initial installation or any 
emergency find easy access through 
large aluminum sliding end doors. 
An overhead rail for supporting a 
hoist is utilized over the end bays 
of the transmitter room. Thus, 
equipment is lifted from a truck by 
means of the hoist to a hand - 
steered electric -powered trans- 
porter. 

Air Conditioning 

This windowless building, save 
for the administrative portion and 
the lavatory, is ideal for air condi- 
tioning. In addition, it keeps the 
building insect -proof, a vital con- 
sideration, because bugs have a 
tendency to work their way into 
transmitter equipment. The out - 
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Interior showing main switchgear, main and branch cable runways with covers 

Station 
removed 

side wall acts as a blast -resisting 
surface and the inside face provides 
a good light -reflecting surface. 

In the normal course of opera- 
tion, sufficient heat is generated by 
the transmitters to heat the build- 
ing. This warm air is therefore 
recirculated and utilized for heat- 
ing, being tempered by cool fresh 
air. A cooling system for warm 
weather utilizes the same duct sys- 
tem. The air in the ducts is main- 
tained at a constant 70 to 75 de- 
grees in the summer and winter. 
In the event of a transmitter shut- 
down, a boiler is provided as an 
auxiliary source of heat. Controls 
provide for automatic operation. 

Designed for construction when 
future commitments so require is a 
vhf and shf tower which will be 
located over the loading platform 
at the rear. The cantilever floor 
of the tower provides a 360 -degree 
area for spacing line -of -sight link 
antennas of the parabolic -reflector 
type. 

Antenna switching will be ac- 
complished by a system of hand - 
wheel switches that may later be 
remote controlled. The completed 
unit will be suspended from cross 
members framed into sidewall 
angles or channels in lieu of sus- 
pending the units from the ceiling 
or concrete girders. 

Detail of brazed bonds between reinforcing rods, structural members and conduit 

The antenna arrangement con- 
sists of a number of rhombic trans- 
mitting antennas erected circularly 
from the transmitter building. The 
antennas are oriented in the specific 
direction in which the maximum 
signal is desired. The transmission 
lines run directly from the antenna 
to the antenna switching system, 
so that any transmitter can be con- 
nected to any transmission line. 
The transmission lines are 600 -ohm 
open -wire type. The transmission - 
line anchors form an integral part 
of the building cornice design and, 
together with the antenna feed - 
through insulator, give the radio 
transmitting station its definite 
character. 

Some previously erected rein- 
forced concrete transmitting build- 
ings have suffered partial disinte- 
gration owing to expansion of rein- 
forcing rods at a rate faster than 
that of the concrete surrounding 
them. This heating was caused by 
absorption of stray radio -frequency 
energy. Appreciable energy can be 
picked up by rods that are resonant 
at full, half, or quarter wavelengths. 
Negligible energy is picked up at 
an eighth wave or less. 

Grounding 

Since the shortest wave at which 
appreciable power is to be radiated 
at the station is 12 meters, only un- 
grounded rods above 5 feet in 
length needed special treatment. 
Accordingly, all steel reinforcing 
rods are rigidly and continuously 
bonded to ground by arc welding or 
brazing. In addition, bonding wires 
are provided to ground as a pre- 
caution against breakage of the rod 
junctions during the vibrating of 
the concrete in the molds. Metal 
doors, window frames, and the like 
are bonded to the reinforcing steel. 
Conduit is tied in at least every 20 
feet. All mechanical equipment is 
grounded separately with No. 6 or 
larger copper wire. The grounding 
system in the cableways consists of 
a network of it x 2 -inch copper 
bars. Ground rods are it X 10 -foot 
copper -covered steel with No. 2/0 
stranded copper cable for connec- 
tion to the reinforcing steel. This 
system is then tied in with the ex- 
ternal underground network sur- 
rounding the station, and used with 
the antenna systems. 
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DEVELOPMENT of new tech- 
niques for improving the 

response of servomechanisms has 
made it possible to apply them to an 
ever increasing number of uses. 
These techniques are based upon: 
(1) improved methods of analysis 
which show the factors that limit 
servomechanism response, and (2) 
the design, or redesign, of compon- 
ents which improve the response. 

This article describes a new and 
simple method for designing stabili- 
zation circuits which may be used 
to improve servomechanism re- 
sponse, and offers a new approach 
to the design of stabilization cir- 
cuits in general. The design of 
these stabilization circuits is based 
upon the principle that a circuit, 
having a transfer function which is 
the inverse of the transfer function 
of the servomechanism, can be used 
as a stabilization network, and that 
this circuit can be approximated by 
a feedback amplifier having in its 
feedback path a network with a 
transfer function proportional to 
that of the servomechanism. 

Consequently the first step in ob- 
taining such a stabilization circuit 
is to design a circuit having a 
transfer function proportional to 
the transfer function of the unim- 
proved servomechanism. This latter 
circuit will be referred to as the 
equivalent servomechanism circuit 
or the equiva''ent circuit. 

Obtaining Egdivalent Circuit 

The first step in designing the 
equivalent circuit is to set up the 
general form of the equivalent net- 
work. The second step is then to 
determine the parameters of this 
network. These two steps are illus- 
trated by the examples of Fig. 1. 

In Fig. lA is shown the schema- 
tic of a simple servomechanism, 
using a motor -generator set as a 
power control component of the 
servomechanism. Figure 1B is 
the approximate electromechanical 
equivalent of Fig. 1A. Transfer 
functions of the system are ex- 
pressed by the equations. This 
approximation is justifiable for 
the operating range of interest be- 
cause, in general, the armature cir- 
cuit time constant is short compared 
to the rotor time constant. 

Figure 1C shows the general 
form of an electrical network hav- 

Laboratory equipment used in determining feedback constants includes the uncompen- 
sated servo (foreground), its amplifier (left), the adjustable feedback circuit whose 

parameters are to be found (background), and an oscilloscope 

Stabilizing 
Servomechanisms 

By this laboratory technique, constants of feedback stabil- 
ization circuits for servomechanisms can be quickly deter- 
mined without resorting to mathematical computations, 
thus making it feasible to design and adjust servos for 

heretofore impracticable applications 

By DONALD McDONALD 
Head of Controls Group 

Aeronautical Research Center. University of Michigan. 
Willow Run Airport, Ypsilanti, Mich. 

ing a transfer function of the same 
type as the velocity transfer func- 
tion of the servomechanism. Com- 
parison of the analytical expres- 
sions for the transfer function of 
the equivalent circuit of Fig. 1C, 
and for the servomechanism, dem- 
onstrates the equivalence of the net- 
work. The approximation in Fig. 
1B was made so that the circuit of 
Fig. 1C could be composed only of 
R -C networks, thus simplifying the 

adjustment of the circuit of Fig. 
1D. .'i 

Figure 1D is a schematic of the 
setup used in determining the val- 
ues of the parameters of the equiv- 
alent circuit. This setup consists 
of the unimproved open -cycle servo- 
mechanism, the equivalent circuit, 
a variable -frequency sinusoidal - 
voltage source, a d -c tachometer, 
and an oscilloscope having d -c am- 
plifiers to drive its deflection plates. 
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= pAo/E: velocity transfer 
function 

= A o/E: transfer function 

= K,'G,'/p, where p = d/d1 

./m: moment of inertia of motor 

Fm: equivalent damping coefficient 
of motor 

RA: resistance of generator and motor 
armatures 

LA: inductance of generator and motor 
armatures 

L,: inductance of generator field 

RT: equivalent source resistance of 
amplifier and field 

KT, KA and Km: constants of 
proportions 

K1' and K,: real gain factors of trans- 
fer functions and are not a function 
of frequency 

G,' and G,: complex factors of transfer 
function and are functions of fre- 
quency 

FIG. 1-Method is based on theoretical comparison of servo (A) and (B) with feedback circuit (C). By adjusting the responses of 
the two systems to be the same (D) proper compensation is obtained 

(This setup, in a simplified form, 
was first developed by the author 
in 1945 while a member of the 
MIT Servomechanisms Labora- 
tory.) 

With switch S2 open, the selector 
switches S, and S, in position 1, the 
voltage E1 of the equivalent circuit 
and the open -circuit output -voltage 
E0 of the generator are placed 
across the deflection plates of the 
oscilloscope. By adjusting resistor 

R it is possible to reduce the ellip- 
tical figure on the oscilloscope 
screen to a straight line. Then the 
first factors of the velocity transfer 
functions of the actual servomecha- 
nism and of the equivalent circuit 
are the same. 

In essence, when the ellipse be- 
comes a straight line, the phase 
shift of the first stage of the equiva- 
lent circuit has been made equal to 
the phase shift of the first stage of 

the actual servomechanism. There- 
fore, the first factors of the velocity 
transfer functions of the actual ser- 
vomechanism and of the equivalent 
circuit are the same because the 
servomechanism contains only mini- 
mum phase networks. 

The frequency of the variable - 
frequency sinusoidal -voltage source 
should be varied over a large fre- 
quency range to insure that the first 
factors of the velocity transfer 
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functions of the actual servomecha- 
nism and of the equivalent circuit 
are the same for all frequencies. 
Nonlinearities in the servomechan- 
ism may make it impossible to ob- 
tain one value of R, which reduces 
the elliptical figure to a straight 
line for all frequencies. If this oc- 
curs, then that value of R, which 
minimizes the width of the ellipse 
over the frequency range of interest 
should be chosen. 

With switch S, closed, selector 
switches S. and S. in position 2, and 
with the rotor of the servo motor 
locked, the voltage E, of the equiva- 
lent circuit and a voltage propor- 
tional to the current iA of Fig. 1B 

are placed across the deflection 
plates of the oscilloscope. By adjust- 
ing resistor R, it is possible to re- 
duce the elliptical figure to a 
straight line, whereupon the second 
factors of the velocity transfer 
functions of the actual servomecha- 
nism and of the equivalent circuit 
are the same. 

In a similar fashion, with switch 
S, closed and selector switches S. 
and S4 in position 3, the voltage E. 
of the equivalent circuit and a volt- 
age proportional to pAo of the servo 

motor are placed across the deflec- 
tion plates of the oscilloscope. By 
proper adjustment of the resistor 
R, it is again possible to minimize 
the width of the ellipse and make 
the third factors of the velocity 
transfer functions of the actual ser- 
vomechanism and of the equivalent 
circuit the same. 

Upon conclusion of these three 
steps, the transfer function of the 
equivalent circuit is proportional to 
the velocity transfer function of the 
unimproved servomechanism. As 
mentioned before, nonlinearities in 
the servomechanism may make it 
necessary to choose values of R R,, 
and R, which tend to minimize the 
width of the ellipse over the fre- 
quency range of interest. 

From simple network considera- 
tions of the equivalent circuit, it is 
possible to determine what factors 
in the unimproved servomechanism 
limit its response. If these factors 
cannot be removed by redesign, 
then a stabilization network must 
be used. 

Stabilization Network 

The schematic diagram of Fig. 
2A shows how the equivalent cir- 

cuit can be incorporated into a feed- 
back amplifier and thus create a 
stabilization network. The resulting 
feedback amplifier will be referred 
to as the stabilization feedback am- 
plifier. 

In Fig. 2A the unimproved open - 
cycle servomechanism, represented 
by the transfer function K,G, of 
Fig. 1, is cascaded with the stabili- 
zation feedback amplifier having a 
transfer function K4G.. The stabili- 
zation feedback amplifier has a con- 
stant gain amplifier K, in its for- 
ward branch, and the equivalent 
circuit of Fig. 1C in its feedback. 

The expressions of Fig. 2A dem- 
onstrate that if K, is large enough, 
K4G. approaches 1/K,G.. It is fur- 
ther shown that the overall transfer 
function K,G, reduces to 1/Bp and 
A./A/ to 1/(1 + Bp). 

Thus by combining the equivalent 
circuit of the velocity transfer func- 
tion of a servomechanism with an 
amplifier, it is possible to obtain a 
stabilization network which tends 
to reduce both the transfer func- 
tion of the compensated servomech- 
anism to 1/Bp, and the output -to - 
input ratio to 1/(1 + Bp). 

If the output -to -input ratio 

AI 

E 

(A) 

_KyGs 

----K4G6--1 

K3 

K.G. = K3/(1 + Ka K2G2) 

if K, K,G, > 1 

K.G6 =1/ K,G, 

then K, K, = K,G, K4G4 

K,G,/ K,G, = (1/p) ( Ki Gi / K,G,) 

finally if K,G, is B,S'Gi then 

K,Gs = 1/Bp 

A0/A1 = K,G,/(1 K,G,) = 1/(1+ Bp) .E KeGe 

KrG7 

KpGe 

K6G6 

Kg 
K7G7 = 1 + Ke/(1 -I- pRC) 

if K8/(1 4- pRC) »1, 1, K7Gr = 1 + pRC 

and if RC = B, K7G7 is 1 -1- Bp 

from Fig. 2A, KeGe =1/(1 + Bp) 

then KoGo = K,C7 K,F. which is unity 

Ao/Ar = KoG8/(1 -}- KoGo) = 1/2 

FIG. 2-When necessary, additional feedback loops can be added by the basic technique. The experimental method helps to assure 
that the circuit parameters of the multiloop system will not produce oscillation 
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A,/A, of the compensated servo- 
mechanism of Fig. 2A is considered 
to be a transfer function K,G it is 
possible to design an equivalent 
network for this transfer function. 
This equivalent network may be 
obtained by comparing K.G. to a 
single R -C stage in a manner simi- 
lar to that demonstrated in Fig. 
1D. 

This single stage equivalent R -C 
network can be used as the feed- 
back branch of a stabilization feed- 
back amplifier and the resulting 
feedback amplifier cascaded with 
KBGe, as shown in Fig. 2B. If this 
is done, the expressions of Fig. 2B 
show that K7G the transfer func- 
tion of this stabilization feedback 
amplifier, approaches 1 -1 -Bp, and 
the overall transfer function K,G. 
of the twice -compensated servo- 
mechanism approaches unity. 
Therefore, in the limit, A. becomes 
directly proportional to A,. Al- 
though not shown schematically in 
Fig. 2, the gain of the system can be 
increased with the application of 
the principle outlined above. 

In the examples of Fig. 2, it was 
assumed that the transfer function 
K.G. approached 1/(1 + Bp) and 
that, therefore, the R -C product of 
the equivalent circuit of K.G. 
should equal B. In general, it may 
not be possible to reduce K.G. to ex- 
actly 1/Bp, and therefore K.G. will 
be slightly more complex than 
1/(1 + Bp,). Consequently, when 
comparing the equivalent R -C net- 
work to K,G., a value of R should 
be chosen which tends to minimize 
the width of the ellipse over the 
frequency range of interest. 

Figure 2 shows that it is possible 
to enhance the stability of a servo- 
mechanism by first cascading the 
open -cycle servomechanism with a 
stabilization feedback amplifier con- 
taining the equivalent circuit of its 
transfer function, and then by clos- 
ing the servo feedback loop around 
these two cascaded components. 
This procedure may be repeated 
successively until the desired im- 
provement in the response of the 
servomechanism has been achieved. 

Practical Considerations 

In any servomechanism it may 
not be necessary to compensate for 
every time delay or its equivalent. 
Consequently, the equivalent cir- 

cuit used in the stabilization feed- 
back amplifier need not always con- 
tain all of the terms of the 
complete velocity transfer function. 
In fact, it may be more practical not 
only to reduce the number of terms 
in the equivalent transfer function, 
but also to approximate the remain- 
ing ones. 

Following this philosophy, an 
approximate equivalent circuit can 
be designed which is composed of 
only one or two R -C networks or an 
RLC network. With the setup of 
Fig. 1D these R -C or RLC networks 
can be made equivalent for only 
those frequencies where the maxi- 
mum phase shift and resonance in 
the servomechanism response has 
been observed. Then an approxi- 
mate stabilization feedback ampli- 
fier can be constructed, and the pro- 
cedure of Fig. 2A gollowed. The 
remaining uncompensated factors 
which limit the response of the 
servomechanism can either be neg- 
lected, or removed, by another ap- 
proximate equivalent circuit and 
stabilization feedback amplifier, as 
was done in Fig. 2B. 

The number of cathode follow- 
ers used in the equivalent circuit 
may be reduced if the impedance of 
one R -C network is several times 
greater than the impedance of the 
preceding network, thus making it 
unnecessary to isolate these two 
networks. 

In some cases the inertia of the 
d -c tachometer of Fig. 1D, might 
be comparable to the inertia of the 
servomotor which would change the 
effective characteristics of the 
servomotor. If this condition arises, 
the d -c tachometer should be cou- 
pled to the motor through a gear re- 
duction. This gearing down usually 
can be accomplished by coupling 
the d -c tachometer into the output 
gear train at some convenient gear 
mesh. 

It is a worthwhile precaution, 
when combining the equivalent cir- 
cuit with án amplifier, to form a 
stabilization feedback amplifier to 
use no more than two time con- 
stants, or their equivalent, in one 
feedback branch. Otherwise the 
possibility exists that the stabili- 
zation feedback amplifier may oscil- 
late itself. If there are more than 
two time constants, or their equiva- 
lent, in an equivalent circuit, then 
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) 

Ea/E.= A/(1 j2 we/RC co c') 

FIG. 4--Alternating-current servomecha- 
nisms can be handled similarly to d -c 

ones, but see Fig. 5 
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FIG. 5-Stabilizing a -c servos can be simplified if a motor -generator set is used in the 
feedback path instead of a passive network 

several stabilization feedback am- 
plifiers should be used. 

Good results can be obtained from 
a stabilization feedback amplifier 
with a value of K3, in Fig. 2A, of 
only 7 to 10. The overall gain 
K, of the stabilization feedback 
amplifier can be made any value 
desired by proper choice of the 
value of K. of the equivalent circuit. 
It is worth noting that the 
amplifier K. does not have to be an 
additional amplifier, but may be a 
stage of K1. 

Case of Spring Loading 

In many applications the output 
motion of the servomotor is re- 
strained by a spring, as in the case 
of a torque servomotor actuating 
the pilot valve of a hydraulic sys- 
tem. Figure 3A shows the electro- 
mechanical circuit of a servomotor 
restrained by a spring of stiffness 
K, and Fig. 3B shows its equivalent 

,circuit. In this example the servo- 
mechanism amplifier stages are not 
shown, and the servomotor is as- 
sumed to operate on d -c. 

The output voltage Eo of the 
equivalent circuit may be made pro- 
portional to the output voltage E0 
of the physical system in a manner 
similar to that demonstrated in 
Fig. 1D. In this case it is not pos- 
sible to subdivide the equivalent 
circuit or the electromechanical cir- 
cuit so that only one variable may 
be adjusted, or compared, at a time. 
This difficulty may be overcome by 
noting that at high frequencies the 
voltage E0 is primarily a function 

of the L -C product, and that at low 
frequencies it is primarily a func- 
tion of the R -C product. Therefore, 
with the frequency of the variable - 
frequency sinusoidal -voltage source 
high, C should be adjusted until the 
width of the ellipse has been mini- 
mized. Then the frequency should 
be reduced until the width of the 
ellipse is quite large. At this fre- 
quency the value of R should be ad- 
justed until the width of the ellipse 
has again been minimized. Esti- 
mate of approximate value of L and 
C may be obtained by visual obser- 
vation of natural frequency of unex- 
cited servomotor and spring. 

So far, the servomechanisms de- 
scribed have been d -c types. Figure 
4A shows part of a two-phase in- 
duction motor servomechanism and 
Fig. 4B its electromechanical equiv- 
alent. The amplifier components 
have not been considered because, 
in general, straightforward ampli- 
fication stages act upon the side - 
bands of the modulated suppressed - 
carrier signals and therefore pro- 
duce only very small time delays. 
On the other hand, the servomotor 
essentially demodulates the modu- 
lated suppressed -carrier signal and 
acts only upon the envelope or mod- 
ulating signal, and thus may pro- 
duce large time delays. 

Compensating A -C Servos 

Figure 4C is a schematic of the 
equivalent circuit of the two-phase 
induction servomotor. As will be 
noted from the analytical expres- 
sions of Fig. 4C, the equivalence of 

this circuit holds only over a lim- 
ited region of the modulating signal 
frequencies. This situation is gen- 
erally true of any a -c network con- 
taining only linear elements. 

The parameters of this equiva- 
lent circuit may be determined by 
the procedure demonstrated in Fig. 
1D. As there are two variables, L 
and R to be adjusted together, 
tuning L and C so that they reson- 
ate at the carrier frequency leaves 
only R to be adjusted. 

As mentioned before, the a -c 
servomotor demodulates the modu- 
lated suppressed -carrier signal, 
and, therefore, it is difficult with 
linear elements to synthesize a net- 
work which is the equivalent of the 
a -c servomotor. This factor makes 
it quite difficult to obtain as much 
stabilization from linear a -c net- 
works as from linear d -c ones. It is, 
therefore, suggested that a small 
two-phase motor, directly coupled 
to a small a -c rate generator, be 
used as the equivalent circuit for 
an a -c servomechanism. This small 
two-phase motor and generator 
combination can then be used as 
the feedback branch of a stabiliza- 
tion feedback amplifier, and the re- 
sulting amplifier will serve as a 
stabilization network for two-phase 
servomechanisms. Figure 5 demon- 
strates the method by which this 
may be accomplished. 

The a -c amplifier No. 2 of Fig. 
5 does not need to be a separate 
amplifier, but may be a stage from 
either K. or a -c amplifier No. 3. A 
velocity signal proportional to the 
signal developed by an a -c rate 
generator can be obtained from the 
control phase of the small two-phase 
motor and thus eliminate the a -c 

rate generator from the circuit (see 
Fig. 5) . 

In review, the response of a servo- 
mechanism can be improved with 
the aid of an approximate stabiliza- 
tion feedback amplifier (Fig. 1D). 
Furthermore, if the response is not 
sufficiently improved after the use 
of a single stabilization network, 
additional networks may be added. 
The design of these additional net- 
works usually is simplified by the 
use of a minor feedback loop around 
the first stabilization network and 
the unimproved servomechanism 
which are in cascade. This effect is 
demonstrated in Fig. 2B. 
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E CEE sTs" 
.. . testifies to the confidence 
of the electronics manufac- 
turer in Cinch. Behind "locked 
doors" the experimental engi- 
neers work on your design 

problems, exploiting the broad electrical experience 
that has contributed so much in the development of 
electronics and related products. In the Cinch design- 
ing room many of radio's most serviceable features, 
represented by small metal plastics parts, were created 
and perfected. For example: The sub -miniature and 
the grip -pin type socket. Cinch offers a complete 
metal plastic service for small and intricate assemblies. 

AVAILABLE AT LEADING ELECTRONIC JOBBERS . . . everywhere 

PATENTS PENDING 

Sub -miniature for 
"printed electronic cir- 

cuits," No. 54A13124 

Grip -pin type miniature 

socket, 1" mtg. center, 

No. 56F12865 

MANUFACTURING CORPORATION 
2335 WEST VAN BUREN STREET CHICAGO 12, ILLINOIS 
Subsidiary of United -Carr Fastener Corporation - Cambridge 42, Massachusetts 
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Television 
GEORGE 

Receiving Antennas 
P. K E A R S E Senior Engineer, American Phenolic Corp., Chicago 

F -M and 
By 

Type of Antenna; Length in 

468 492 
A B C 

Feet 

246 m 

Approxi- 
mate 

Terminal 
Impedance 

in Ohms 

Radiation Pattern Gain over Dipole 
Recommended Feed Line, 
Application and Remarks Electric, 

in Line with 
Radiator 

Magnetic, 
Right Angles 
to Radiator 

Power Decibels 
,. 

= 
Ím Pne 

DIPOLE 

PLAIN ,i 

FOLDED ,_--, 
A - 

i B< 

72 Figure 

of 
eight, 

bidirectional 
broadside 

to elements 

Circular Unity Zero 

PLAIN -75 -ohm coaxial. FOLDED -300 -ohm 
twin -lead. Use of twin -lead to feed plain dipole 
gives broadband operation but extreme loss in 
gain; not recommended 
General two -direction coverage for receiving in 
areas of moderate signal strength. Folded dipole 
slightly more bs d than plain. IC 300 - 

shorten ohm twin -lead is used as radiator, do not shorten 
length A for propagation factor 

300 

PLAIN-50ohm or 75 -ohm coaxial; 75 -ohm 
cable is more broadbanded. FOLDED -300 - 

DIPOLE AND REFLECTOR 60 ohm twin -lead 

PLAIN 
",.I 

.1 ' 
Single -direction coverage, high front -to -back A _ 11ní- 

directional 
half 

of 
2 to 
2k 

3 

to 
ratio and high gain. Recommended for use in 
areas of low signal strength and where single - 

broadside figure times 4 direction radiation pattern is desired. Folded 
FOLDED ,I to radiator of 

eight 
db radiator slightly increases bandwidth. If array 

is to be used over narrow band, calculate length B 

_ C _ _ ''-'O at lowest frequency desired. Reducing C to 
0.15 X (in air) gives higher gain but lowers im - 
pedance and reduces bandwidth 

DIPOLE, REFLECTOR, AND 
PLAIN-50ohm coaxial. If better impedance 
match is desired, use quarter -wave matching 

DIRECTOR 
PLAIN a 

A'' 
. 

20 
to 
30 Poi- Hall 2 4 

transformer; impedance of transformer should be 
square root of product of line and antenna im- 

pedances. FOLDED -75 -ohm coaxial or 95- 

I D .i- O N Leo directional of to to ohm twin coaxial 
!ac broadside figure 4 6 Single -direction coverage, high front -to -back 

FOLDED .{ 
to radiator of 

eight 
limes db ratio and high gain. Very frequency -sensitive. 

Narrow bandwidth. Recommended for use in 
B A r 80 areas of very low signal strength and for one fre- 

D to quency only. Spacing is X/4; reducing C to 

Jac 
1211 0.1.5 T for reflector and 0.1 a for director (in air) 

increases gain but reduces impedance to 8 to 10 

ohms for plain and 30 to 40 ohms for folded dipole 

STACKED DIPOLES 

PLAIN -' PLAIN -50 -ohm coaxial. FOLDED -150 -ohm 
A 35 Figure Figure twin -lead. Quarter -wave matching transformer 

1` t .I 
to of of may be used for 300 -ohm twin -lead if desired, but 

B , A 

1r' 
40 eight, 

bidirectional 
eight, 

bidirectional 
_ 

to 
:1 

to 
will be frequency -sensitive 
High -gain array for use in areas of low signal 

FOLDED i 

3r G / 
broadside 

to 

elements 

broadside 

to 

elements 

21, 

times 

4 

db 
strength and where two -direction coverage is 

needed. Useful over moderate frequency band. 

Value of B may be reduced to X/8 (in air) if de - 
150 sired, with a reduction in gain 

PLAIN-50ohm coaxial cable. Quarter -wave 
STACKED DIPOLES AND 25 matching transformer may be used for better 
REFLECTORS 

,I d to impedance match but will be frequency -sensitive. 
PLAIN B 'M 

A - 
D 

30C ' FOLDED -95 -ohm twin coaxial cable or 150 -ohm 
-_O o JYG Uni- Uni- 4 6 twin -lead 

directional directional to to High -gain array for use in areas of low signal 
_ _ broadside broadside 3 7 strength and where single -direction coverage is 

FOLDED .I 
A '- t to to times db desired. Useful over relatively narrow band. - elements elements Value of C may be reduced to 0.15 X (in air) with 

* 100 an increase in gain. Value of impedance will be 
to lower and array will be more frequency -sensitive. - 

D' ac 
120 Value of D may be reduced to X/8 (in air) if 

desired, with a reduction in gain 

PLAIN-50ohm coaxial cable. FOLDED- 
TURNSTILE 150 -ohm twin -lead 

PLAIN I, ,I 35 Omnidirectional coverage for use in areas of high 
a A = to Circular. signal strength. Low gain. Very frequency - 

40 Radiation Figure 0.7 -14 sensitive; radiation pattern approximates dipole 
I v pattern of of a db pattern rotated 45° from axis of either dipole 

FOLDED changes eight dipole when operated off frequency. With this array, 
s Z `_with 

frequency 
two dipoles are connected together with a quarter- 
wave phasing section of 75om h coaxial cable for 

) i 150 plain dipoles and 300 -ohm twin -lead for folded 
dipoles. Length of phasing section must be cor- 
rected for propagation constant of line used 
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A New, Better LEVER ACTION SWITCH ! 

with positive indexing 
or spring return 

Although only recently developed and placed on the 
market, this lever action switch is in big demand. No 

wonder! It is ideally suited to intercommunications, 
centralized radio, sound distribution and public address 
equipment. It gives you a choice of positive indexing 
or spring return. It is as dependable as the leaf spring 
telephone type switch, yet available at much lower cost. 

Consider some of the other "plus" features that set this 
switch apart: Self -holding terminals of exclusive design 
are securely clinched to the stator without rivets or eye- 
lets (just try to pull them loose!). All terminals, contacts 
and ground rings are silver plated for low contact resis- 
tance. Constant tension of rotor contact members pro- 
vides a dependable, self-cleaning action. Insulation is of 
the highest -grade phenolic. 

Positive indexing types of this switch have 48 standard 
circuit combinations, 24 shorting and 24 positive non - 

P. MALLORYP.R. MALLORY & CO Inc. 

SWITCHES 
(ELECTRONIC, INDUSTRIAL and APPLIANCE) 

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

shorting. Spring return types have 17 standard shorting 
and 17 positive non -shorting circuit combinations. Write 
for engineering data folder or see your nearest Mallory 
distributor. 

MOUNTING 
410642001S1NS 5,02-5200 roS:IS wN.wsMAMMY/AI ( : « SONS 
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Send for Engineering Data Folder 
The Engineering Data Folder for the new Mallory Lever Action Switch 
contains complete specifications, available circuit combinations with 
respective terminal locations, dimensional drawings-everything the 

engineer needs to assist in selection of the partic- 
ular Mallory Lever Action Switch to best handle 
the application. 

ELECTRONICS - November, 1948 119 

www.americanradiohistory.com



TUBES AT WORK 
Including INDUSTRIAL CONTROL 

Edited by VIN ZELUFF 

Automatic Rat -Catcher Circuit 120 
Pulsed Underwater Acoustic Measurements 120 
Electronic Fuse 136 
Improving Performance of Milliwatt Relays 140 
Camera Shutter Timer 148 
Telecontrolled Clocks 152 
Sound Flashlight for the Blind 156 

Automatic Rat -Catcher Circuit 

AUTOMATIC electrocution of rats 
and other rodents is accomplished 
by the machine illustrated in the 
accompanying photograph. It is 
designed to be placed on a rat run- 
way in a factory building in the 
food or other industry having a 
general sanitation problem. 

The unit illustrated is normally 
contained inside a metal case that 
is open at each bottom end to pro- 
vide the rat runway. When a 
rodent enters the runway he inter- 
cepts a beam of light from a projec- 

View of the rat catcher with metal case re- 
moved to show the electronic and mechani- 

cal features 

tion lamp that shines into a photo - 
tube on the other side of the run- 
way. The phototube triggers a 
2050 thyratron, shown in the cir- 
cuit diagram, which fires and ener- 
gizes a relay that connects the line 
voltage to a solenoid. This in turn 
trips two metal grids having 
pointed projections and the grids 
snap together and hold the rat 
firmly. 

The grids are maintained at the 

voltage of the power line (through 
the series 60 -watt lamps) and the 
potential is applied to the rat for a 
lethal period of about 120 seconds. 
When electrocution is completed, 
the rat is lifted, still held by the 
grids, to a door at the side of the 
metal case which opens to allow 
ejection. A motor -driven mecha- 
nism carries out this ejection and 
resetting cycle in 30 seconds. At the 
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Circuit of the rodent electrocution machine 

end of the cycle, the grids return 
to the ready or arming position and 
the ejection door closes. 

During ejection, the plate voltage 
is removed from the 2050 thyra- 
tron and when the cycle is com- 
pleted this connection is restored so 
that the tube is ready to be trig- 
gered by another pulse from the 
phototube, _ in turn caused by 
another rat. The technique is said 
to cause the rodent no pain, mutila- 
tion or freightened struggle by the 
manufacturers of the machine, 
LFC Corporation, Rochester, N. Y. 

Pulsed Underwater Acoustic Measurements 

BY GEORGE F. BREITWIESER 

Acoustics Laboratory 
Massachusetts Institute of Technology 

Cambridge. Massachusetts 

UNDERWATER acoustic measure- 
ments in laboratory tanks are some- 
times complicated by interfering 
waves reflected from the walls. Un- 
less the tank is lined with highly 
absorbing material, steady state 
measurements are difficult to make, 
because standing waves of signifi- 
cant amplitude are almost always 
present. 

This difficulty can be avoided' 
however, if measurements are made 
by a pulse technique in the short 
time interval before unwanted re- 
flections can reach the receiver. 
Such measurement of reflections 
from a steel plate is illustrated in 
Fig. 1. 

A burst of acoustic power is pro- 
jected into the tank. Echoes are 
formed when this burst strikes the 
plate and the walls and before long 
these echoes fill the tank with com- 
plex wave patterns. The condition 
required for measurements is 

shown in Fig. 1B. Here the out- 
going burst has entirely passed, the 
echoes reflected from the walls have 
not yet reached the receiver, and 
the middle of the wave packet re- 
flected from the plate is just at the 
receiver. 

Figure 2 is a block layout of a re- 
liable circuit which has been de- 
veloped for making this kind of 
measurement. Only the useful 
middle section of the received sig- 
nal is shown on an oscilloscope 
allowing the study of phase, ampli- 
tude, and wave shape of the re- 
flected wave. The measurement 
cycle is repeated at a frequency 
which leaves time for reverberation 
to die out between bursts. Pulses 
formed at 60 cps from the a -c line 
actuate a submultiple generator 
which in turn delivers pulses at 10 
to 60 per second. These pulses 
initiate the measurement cycle by 
controlling the transmitting and re - 
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Your product assembly will be quicker and easier if you 

use top-quality Dieflex products. Every one has smooth inside 
bore that makes it easy to use. It slips over bent wire, around 
corners, and into crowded places quickly, because wire ends 
won't catch on the smooth inside surfaces. 

The many inherent advantages of Dieflex Tubing Products, 
including the smooth inside bore, extreme flexibility, thorough 
impregnation with oleoresinous baking -type insulating varnish, 
and the many other desirable features found in every piece, 
are reasons for the widespread use of Dieflex Varnished 
Tubing Products. Get these advantages for your own prod- 
uct. Dieflex is available with either a cotton or glass fiber 
base to meet your insulating requirements. Call your nearest 
representative for details. 

INSULATION 
MANUFACTURERS CORPORATION 

*CHICAGO 6 565 W. Washington Blvd. 
MILWAUKEE 2 
312 E. Wisconsin Ave. 

DETROIT 2 
15 Lawrence Ave. 

*Local Stocks Available 
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1231 Superior 
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DAYTON 2 
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IMC Representatives 
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Los Angeles 13, Cal. San Francisco 7, Cal. Seattle 4, Wash. 
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FIG. 1-Acoustic measurements incorpora - 

ing the pulse technique are made only dur- 
ing interval (B) when only the desired re- 

flected waves are at the receiver 

ceiving systems and synchronizing 
the oscilloscope sweep circuit. 

An initiating pulse acting on the 
oscillator control circuit creates a 
longer control pulse which actuates 
the oscillator. While on, the oscil- 
lator delivers a burst of power at 
its characteristic frequency. This 
burst, amplified in a conventional 
transmitting amplifier, is delivered 
to a transducer which then projects 
a sound pulse into the water. 

After passing through the acous- 
tic system, the wave packet is 
picked up by a hydrophone receiver, 
which feeds a signal into the re- 
ceiver amplifier. A gate circuit is 
interposed between the output of 
this amplifier and the input of the 
oscilloscope. A delayed gate pulse 
is applied to the receiver gate cir- 
cuit when the acoustic pattern in 
the tank has developed to the 
proper degree. The gate pulse 
allows the receiver to become oper- 
ative only long enough to pass the 
desired section of the received 
signal. 

It will be evident that full use 
has been made here of the pulse 
techniques used during the war in 
radar and sonar systems. From a 
practical point of view, phase and 

wave shape observations which 
were out of the question in previous 
acoustic pulsing equipment using 
electronic switch tubes can now be 
made, because variable switching 
transients and lack of phase syn- 
chronization have been eliminated. 

The detailed schematic circuit is 
shown in Fig. 3. Except for the 
pulsed oscillator,' which is some- 
what unusual, each section is a con- 
ventional circuit with constants ad- 
justed for this application. These 
circuits are given in standard texts' 
and can be redesigned by well 
known methods''''' to fit other appli- 
cations. 

With circuit constants shown in 
the schematic diagram, burst repe- 
tition rates of 60, 30, 20, 15, 12, and 
10 per second are possible. The 
burst duration is adjustable from 1 
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FIG. 2-Block diagram of acoustic pulse 
measurement equipment 

to 90 milliseconds, while the re- 
ceiver gate pass duration is vari- 
able between 0.1 to 9 milliseconds. 
Acoustic frequencies from 17 kc to 
50 kc are available, and the receiver 
gate time delay may be varied from 
1 to 90 milliseconds. Any of these 

(continued on p 136) 
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FIG. 3-Schematic diagram of acoustic measurement circuit using the pulse technique. 
Resistor R, is variable in steps of 0.75, 1.5, 2, 2.7, 4 and 5 megohms for selection of 

pulse repetition rates 
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D-175730 
_Primary Frequency Standard 

Here is a 100 kc frequency source of the highest 
precision-yet rugged enough to be used in semi - 
portable service. 

The frequency of the Western Electric Primary 
Frequency Standard D-175730 is maintained to 
within one part in 108, measured over a period of 
one day, regardless of moderate changes in ambient 
temperature, humidity and air pressure. 

Heart of this high -precision instrument is a 
GT -cut crystal, suspended by wires inside an evac- 
uated glass envelope. Crystal is cut and ground for 

extremely low temperature coefficient (less than 
10.5 parts per 108 per degree F) and is enclosed in 
an oven that maintains constant crystal tempera- 
ture within 1/100 of a degree. 

If you are making time -frequency measurements 
-or operating two or more independent systems in 
synchronism - you will want to investigate the 
Western Electric Primary Frequency Standard. 
For further information, call your nearest Graybar 
Representative, or write Graybar Electric Com- 
pany, 420 Lexington Avenue, New York 17, N. Y. 

Western ElectrIc 
-QUALITY COUNTS 

DISTRIBUTORS: IN THE U. S. A.-Graybar 
Electric Company. IN CANADA AND NEW 
FOUNDLAND-Northern Electric Co., Ltd. 
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Radio -Frequency Mass Spectrometer 

A NEW TYPE ELECTRONIC TUBE, 

which provides a greatly simplified 
and flexible mass spectrometer, has 
been designed by W. H. Bennett of 
the National Bureau of Standards. 
The new spectrometer provides 

New electronic tube makes practical the 
investigation of negative ions and simpli- 
fies equipment for studying positive ions 

means of exploring the little-known 
fundamentals of negative atomic 
ions and a simple method for study- 
ing positive ions. The accompany- 
ing photograph shows the construc- 
tion of a single -stage tube, which 
requires low direct biasing voltages 
and a radio -frequency voltage that 
can be varied from about 100 kc to 
3 me for its operation. In experi- 
ments with negative ions, a mag- 
netic field of the order of 100 gauss 
parallel to the grids of the tube is 
also required. 

Formation of Negative Ions 

Development of the new tube was 
necessitated by attempts to investi- 
gate conditions leading to the for- 
mation of negative atomic ions of 
the heavier elements. Detecting, 
separating, identifying and meas- 
uring such ions is one of the neg- 
lected fields of research in pure 
physics. These negative ions, con- 
sisting of atoms with extra elec- 
trons, have very low energies of 
formation; their study has been 
difficult because of their rapid dis- 
sociation in very short distances, 
before they reach a measuring elec- 
trode. 

Since their discovery about 40 
years ago, negative ions have been 
detected for only a few elements, 
although theory indicates that 
many elements should have such 
ions. Previous experiments at 
NBS indicated that negative ions 
might exist in many familiar forms 
of electronic tubes, but that they 
would not be detected if the dis- 
charge path within the tube was 
longer than about an inch. 

Operation of Spectrometer 

The radio -frequency mass spec- 
trometer tube consists of a cathode, 

CURE FOR RESIDUAL RIPPLE 

Ripple introduced into high -gain bal. 
anted low -frequency amplifiers from 
the alternating heater currents can be 

removed by demagnetizing the tubes. 
In setting up hundreds of biological 
amplifiers at the Burden Neurological 
Institute (England), it was observed 
that although ripple could be reduced 
in some cases by using tubes with 
screened heaters or operating the 
heaters at reduced voltage, ripple from 
the magnetic component of the heater 
current remained in some tubes. Inas- 
much as selection of tubes was imprac- 
tical, some method for removing this 
source of ripple was sought. The in- 
vestigation showed that this residual 
magnetic source of ripple could be re- 
moved by demagnetizing the tubes in 
a decreasing a -c field. (Electronic 
Engineer, p 235, July 1948) 

near which positive or negative ions 
are formed, several grids and a 
plate. If negative ions are to be 
studied, a small magnetic field is 
required to confine the electrons to 
the space inside the first grid to 
prevent formation of positive ions 
in other parts of the tube. 

Ions arising at the cathode are 
accelerated through the first grid 
into the alternating field of the 
second grid, to which the r -f voltage 
is applied. Those ions that enter 
this field at the proper phase, and 
which have a mass and velocity re- 
lated to the frequency of the field, 
pass through the second grid as 
the r -f potential changes polarity. 
Thus these ions are accelerated 
while traveling from the first to the 
third grid. A blocking potential, 
nearly equal to the maximum 
energy with which ions of the 
proper mass emerge from the r -f 
field, is applied to the fourth grid 
and the current to the plate is ob- 
served, thus indicating the rate at 
which ions of a particular type are 
being formed. 

The method can be extended to 
two cascaded stages as shown in the 
following picture, thus obtaining 
a high order of mass resolution. In 
its more advanced form, this 
double -stage spectrometer can be 
used for measuring positive or 
negative ions. The equipment con- 
sists essentially of a multigrid tube 
in which the adjustable radio fre- 
quency is applied to two grids, one 
in each of the two stages, while all 
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MANY FEATURES IN ONE 

INSTRUMENT! 

A dependable test and 
measuring instrument 
that should be included 
in your new equipment 
plans. 

SIMPLIFIED LAYOUT AND SCHEMATIC OF THE /60-A Q -METER 

For many years the Q -Meter has been an outstanding con- 

tribution to the field of radio frequency measuring equipment. 
It is an indispensible instrument to engineers, manufacturers, 
research laboratories and to the whole radio and electronics 
industry. Because of its simplicity and ease of operation, it 
replaces many costly pieces of apparatus with which the radio 
laboratory is customarily equipped. More than one radio 
engineer has told us that "The Q -Meter is the most valuable 
instrument that we have in our laboratory". 

A FEW USES FOR THE 160-A Q -METER 

Q and inductance measurement of coils. 

Q and capacitance measurement of capacitors. 
Dielectric and power factor measurements of ceramics, plastics 

and other insulating materials. 
Measurement of circuit losses. 

Interelectrode capacitance measurements. 

Measurement of input impedance of vacuum tubes. 

Measurement of coefficient of coupling of R. F. Transformers. 
Measurement of transmission line characteristics. 
The measurement of frequency with negligible loading on circuit 

under test (50kc.-75 mc.). 

Write for catalog "F" describing our complete line of 
electronic laboratory measuring equipment. 

BOONTOI, ADIO 
BOONTON N J U 5/:*_ `If CGtat/.lifZ 

THE BASIC METHOD OF MEASUREMENT EMPLOYED 

IN THE 160-A 0 -METER 

An 8 range R.F. oscillator (E) supplies o heavy current (I) to 

an extremely low resistance load (R), the value of which 

is accurctely known. The calibrated voltage thus developed 

across the load resistance (R) is coupled to a series circuit 

consisting of the inductance under test (L) and a calibrated 

variable air capacitor (Co), having a vernier section (C,). 

When this series circuit is tuned to resonance by means of 

the capacitor (Co +C,), the "Q" of the inductance under test 

is indicated directly by the vacuum tube voltmeter (V). Varia- 

tions of this basic method of measurement are used to measure 

inductance, capacitance and resistance. 

SPECIFICATIONS 

Oscillator Frequency Range: 50 kc. to 75 mc. in 8 ranges. 

Oscillator Frequency Accuracy: + 1%, 50 kc. - 50 mc. 

-F- 3%, 50 mc. - 75 mc. 

Q -Measurement Range: Directly calibrated in Q, 20-250: "Mul- 
tiply -Q -By" Meter (I) calibrated in tenths from xl to x2, and 

also at x2.5; extending Q range to 625. 

Q -Measurement Accuracy: Approximately 5% for direct reading 

measurement, for frequencies up to 30 mc. Accuracy less at 

higher frequencies. 

Capacitance Calibration Range: Main capacitor section (Co) 

30-450 mmf accuracy 1% or 1 mmf whichever is greater. 

Vernier capacitor section (C,)+3 mmf, zero, -3 mmf, calibrated 

in 0.1 mr,f steps. Accuracy -1- 0.1 mmf. 

DESIGNERS AND MANUFACTURERS OF THE "Q" METER ... QX-CHECKER ... FREQUENCY MODULATED SIGNAL 

GENERATOR . . . BEAT FREQUENCY GENERATOR ... AND OTHER DIRECT READING TEST INSTRUMENTS 

ELECTRONICS - November, 1948 125 

www.americanradiohistory.com



the other electrodes are held at ap- 
propriate direct potentials. As in 
the single stage unit, the ion cur- 
rent is measured at the plate. The 
exacting requirements of negative - 
ion separation require the use of a 
small magnetic field produced with 
external coils, but no magnetic field 
is required if positive ions are being 
separated. 

Because large electromagnets or 
tubes containing electrodes with 
elaborate systems of slits are not 
required in the r -f mass spectro- 
meter, this new instrument should 
find wide application where its reso- 
lution is sufficient. One of the prin- 
cipal limitations upon the resolution 
possible with ordinary mass spec- 
trometers using magnetic deflection 
of beams is the spread in energies 
of the ions at the source. The per- 
centage spread can be reduced by 
increasing the voltage applied to 
the ions before they are magnetic- 
ally resolved, but the extent to 
which they can be accelerated is 
limited by the magnetic field 
strength that can be produced 
within the tube. 

In the r -f mass spectrometer, this 
difficulty is eliminated so that the 
voltage applied to the ions can be 
pushed easily to at least an addi- 
tional order of magnitude. The fre- 
quencies that are required are then 
increased by an amount equal to the 
square root of the factor by which 
the voltage is increased. Increas- 
ing the voltage reduces the percent- 
age spread of the measured mass 
line, which is due to the velocity 
spread in the ion source, by the 
same percentage that the accelerat- 
ing voltage is increased. 

The large number of grids 
(seven) in the double -stage spectro- 
meter would be impractical if it 
were not that a knitted wire fabric, 
which has more than 95 -percent 
open area and with which this type 
of tube can readily be constructed, 
is now available. The simplicity 
and low cost of the r -f mass spectro- 
meter should make it attractive in 
those applications in which its 
special characteristics make it 
superior to other kinds of mass 
spectrometers. Although the full 
possibilities of the new tube have 
not yet been explored, preliminary 
experimentation with it suggests 
that it will have wide application. 

CATHODE (0 VOLTS) 

IONS FORM HERE 

COLLIMATING ELECTRODE (0 V) 

IONS ACCELERATED HERE 

ACCELERATING (1ST) GRID (+15V) 

R -F RESOLVING (2ND) GRID (+10V 
PLUS 5 VOLTS OF R -F) 

RF FIELD REGION 

-- 3RD GRID 

4TH GRID 

DISTANCE SUCH THAT IONS WHICH ACQUIRE 
MAXIMUM ENERGY FROM FIRST STAGE 
TAKE AN INTEGRAL NUMBER OF R -F CYCLES 
TO TRAVERSE FROM 3RD TO 6TH GRID 

R -F FIELD REGION 

5TH GRID 

6TH GRID 

7TH GRID 

COLLECTING ELECTRODE (FOR SINGLE 
STAGE SPECTROMETER, THIS ELECTRODE 
IS NEAR 4TH GRID ANO HELD AT 
+ 40 VOLTS TO PREVENT POSITIVE IONS 
FROM REACHING IT IF NEGATIVE IONS 
ARE BEING INVESTIGATED. FOR DOUBLE 
STAGE SPECTROMETER, BLOCKING 
POTENTIAL IS APPLIED TO THIS ELECTRODE.) 

FIRST 
STAGE 

SECOND 
>STAGE 

Radio -frequency fields in two -stage mass spectrometer separate ions by passing only 
those whose initial mass and velocity give them a transit time comparable to r -f period 

Noise in Vacuum Pliototubes at High Current Levels 

BY R. F. MoRRISON 
National Bureau of Standards 

Washington, D. C. 

MEASUREMENTS of the output noise 
from phototubes were made and 
compared to the theoretical noise 
due solely to shot effect. The good 
agreement between measured and 
computed values indicates that, at 
cathode currents from as low as 50 
microamperes to as high as 1.0 
milliampere, shot effect is the only 
important source of noise. 

Sources of Noise 

The flow of electrons from 
cathode to anode of a phototube 
under steady illumination is not 
perfectly uniform. Although the 
average current is constant, there 
are small fluctuations due to the 

random nature of photoelectric 
emission. These fluctuations pro- 
duce noise that limits the percent 
modulation which may be used in 
optical systems having phototube 
detectors. Knowledge of the amount 
of noise generated in phototubes is 
essential to the design of precision 
optical equipment. Several investi- 
gators have measured shot effect 
noise at low frequencies, approxi- 
mately 1,000 cps, with phototube 
currents of the order of a micro- 
ampere or less1'2. 

The mean relative fluctuation 
in number of emitted electrons 

can be deduced from the theory of 
(continued on p 162) 
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A MAGNET WIRE 

HOW CAN MAGNET WIRE, even Silotex', with- 
stand continuous operation at extreme 

high temperatures? 
The answer is in war -developed silicones, 

now brought to the magnet wire field by 
Anaconda in amazing glass insulated Silotex- 
bonded with silicone varnish. Such insulation 
qualifies for the new A.I. E. E. high -tempera- 
ture rating of "Class H"...180°... a 140° rise 

in temperature over an ambient 40° C! 

Even at operating temperatures around 
180° C, here's what Silotex offers : Greater life 
expectancy, greater over -road protection, im- 
munity to ambient temperature, greater mois- 
ture resistance, reduction in fire hazard. For 
complete information on the properties of 
Silotex, write to Anaconda Wire and Cable 
Company, 20 N. Wacker Drive, Chicago 6, Ill. 

48444 

SILICONE BONDED SILOTEX .Rrg.C. 9. PaI.OH. 
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NEW PRODUCTS 
Edited by A. A. McKENZIE 

New equipment, components, tubes, testing appa- 
ratus and products closely allied to the electronics 
field. A review of catalogs, handbooks, technical 

bulletins and other manufacturers' literature 

Subminiature Tubes 
SONOTONE CORP., Elmsford, N. Y., 
announces a new line of T-2 sub- 
miniature filamentary type tubes. 
The line includes a pentode voltage 
amplifier and pentode power -output 

tube. Both types are produced in 
three filament current ratings : 20, 
15, and 10 milliamperes. Normal 
filament voltage across the voltage 
amplifier is 0.6 volt; across the 
power amplifier, 1.2 volt. With 
battery supplies of about 20 v and 
a typical hearing -aid circuit, the 
amplifier has a voltage gain per 
stage of about 75. The power tube 
delivers 2 milliwatts with a battery 
drain of 10 milliwatts. 

Beat -Frequency Oscillator 
GENERAL RADIO Co., 275 Massachu- 
setts Ave., Cambridge 39, Mass. 
Type 1304-A beat -frequency oscil- 
lator supersedes the older type 
913-C. Although it is identical in 

overall size and frequency range the 
new oscillator has greater accuracy, 
better stability, and lower distor- 
tion. Frequency range is 20 cycles 
to 20 kc with accuracy of ± (1 per- 
cent + 0.5 cycle) after the dial zero 
has been set in terms of the a -c 
line frequency. Output impedance 
is 600 ohms; normal maximum out- 
put is 0.3 watt with total distortion 
of less than 0.25 percent over most 
of the range. 

Television Equipment 
TELEQUIP RADIO Co., 1901 South 
Washtenaw Ave., Chicago 8, Ill. 

The television picture generator 
illustrated is representative of a 
line of equipment for studio re- 
hearsal or broadcast use. The TMG - 
100A monoscope picture generator 
and distribution panel are also 
available. 

Subminiature Battery 
NATIONAL CARBON CO., 30 East 
42nd St., New York 17, N. Y. A 
new hearing aid A battery with life 

of 80 hours (4.25 ampere -hours 
under ASA test conditions) is only 
the size of a dual penlite-type bat- 
tery. Zinc electrode is in the center 
and carbon strips on the outside of 
the plastic case act as depolarizers. 

Sensitive D -C Scope 
AMERICAN BRITISH TECHNOLOGY, 
Inc., 57 Park Ave., New York 16, 
N. Y., distributors for Furzehill 
Labs. Model 1684K is a new high - 

sensitivity version of the Model D 
scope and has a gain of about 10,000 
times. Sensitivity of the d -c ampli- 
fiers for both axes is 1 millivolt per 
inch. Frequency range up to 300 
kc. 

Step Attenuator 
WEINSCHEL ENGINEERING CO., 123 
William St., New York 7, N. Y. A 
new step attenuator can be used in 
the frequency range from 0 to 1,000 
mc, or by heterodyne methods its 
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COMPLETE 

TV 

LOOK TO RAYTHEON 
FOR ALL YOUR NEEDS 

RAYTHEON is prepared to furnish complete equipment 
for television stations. Through this one dependable 
and reliable source of supply you can obtain any single 

item or an entire installation ranging from camera 

chains to antenna and associated equipment - .. includ- 

ing 50 watt microwave equipment for remote pickup, 

STL, or point-to-point re1llay. Raytheon stands ready 
to provide you with prompt and intelligent service at 
all times. 

trxr.Pl/,ence in, (5,fe,cfn»ric4 

NEW ENGLAND 
Albert Keleher, Jr. 

Raytheon Manufacturing Co. 

Waltham 54, Mass. 

WA. 5-5860, Ex. 422 

CHATTANOOGA, TENNESSEE 
W. B. Taylor 
Signal Mountain 
8-2487 

CHICAGO 6, ILLINOIS 
Warren Cozzens 

Ben Farmer 
222 West Adams Street 

Ran. 7457 

DALLAS 8, TEXAS 

Howard D. Crissey 

414 East 10th Street 

Yale 2-1904 

NEW YORK 17, NEW YORK 
Henry J. Geist 
60 East 42nd Street 
MU. 7-1550 

SAN FRANCISCO, Caiiiornia 
E. J. Rome 

49 California Street 
Sutter 1-0475 

SEATTLE, WASHINGTON 
Adrian VanSanten 
135 Harvard North 
Minor 3537 

WASHINGTON 4, D. C. 

Raytheon Manufacturing Co. 

739 Munsey Building 

Republic 5897 

WILMINGTON, CALIFORNIA 
J. L. Lovett 

404 North Avalon Blvd., Terminal 4-1721 

RAYTHEON MANUFACTURING COMPANY 
Industrial and Commercial Electronic Equipment, 

FM, AM and TV Broadcast Equipment, Tubes and Accessories 

WALTHAM 54, MASSACHUSETTS 

www.americanradiohistory.com



range can be effectively extended to 
3,000 mc. It is useful for imped- 
ance measurements, taking antenna 
characteristics, calibrating volt- 
meters, and checking receiver gain. 
Attenuation is 0 to 60 db. 

Elect"ionic Counters 
TECHNITROL ENGINEERING CO., 
INC., 3212 Market St., Philadelphia 
4, Pa. The basic decade electronic 

counter illustrated is combined with 
switching circuits for counting and 
timing circuits that involve speeds 
exceeding 150,000 counts per 
second. Predetermined counting, 
measurement of elapsed time to less 
than 7 microseconds, and various 
other features are included. 

Loudspeaker 
KLIPSCH AND ASSOCIATES, Hope, 
Arkansas. The new Style 5 high- 
fidelity loudspeaker is complete 

with cabinet. Each loudspeaker 
comprises a high -frequency tweeter 
and new K -3-C woofer with response 
down to nearly 35 cycles. Equip- 
ment is distributed through Bro- 
ciner Electronics Lab., 1546 Second 
Ave., New York 28, N. Y. 

Tone Arm 
WEBSTER ELECTRIC CO., Racine, 
Wisconsin, has announced the 

Featheride tone arm and two new 
crystal cartridges for reproduction 
of long -paying microgroove rec- 
ords. The unit is balanced to main- 
tain 7 -gram tracking pressure. 
Model F12 cartridge is for long- 
playing records only, and model F11 
plays either microgroove or stand- 
ard records. 

Television Test Device 
RADIO CORP. OF AMERICA, Camden, 
N. J. Type WA -21A video sweep 
generator, when used with suitable 

detector and oscilloscope, facilitates 
rapid testing of television i -f fre- 
quency systems with visual observa- 
tion of the frequency response char- 
acteristic through a range of 100 
kc to 10 mc. 

Microgroove Cartridge 
GENERAL ELECTRIC CO., Syracuse, 

IN. Y. A new variable reluctance 

cartridge designed for long-playing 
microgroove records has a sapphire 
stylus, 1 mil in diameter. One- 
third smaller than previous models, 
its shape makes it adaptable to vari- 
ous tone arms and gives more clear- 
ance for record changers. 

F -M Radio Link 
FEDERAL TELEPHONE AND RADIO 
CORP., Clifton, N. J. The FTL-11-A 
is a high-fidelity studio -to -transmit- 
ter radio link for f -m broadcasting. 
It operates in the 940 to 952 -mc 

band and permits program trans- 
mission up to line -of -sight ranges 
of approximately 30 miles. Distor- 
tion is less than 0.5 percent between 
50 and 15,000 cycles, with the noise 
level 65 db below 100 -percent modu- 
lation. The transmitter illustrated 
here has a power output of about 3 
watts. 

Subminiature 6AK5 
RAYTHEON MFG. CO., Newton, Mass. 
The new subminiature type CK- 
5702/CK605CX tube is now avail- 

able. Aside from a small difference 
in heater current, the tube is elec- 
trically interchangeable with the 
type 6AK5. Sockets for the new 
tube are also available. 

Tuned -Ribbon Reproducers 
AUDAK Co., 500 Fifth Ave., New 
York 18, N. Y. The LM series of 
Tuned -Ribbon reproducers was de- 
signed for use with long-playing 
records. They operate with a point 

(Continued on p 182) 
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FOR FINER ALL-WEATHER RECORDING 

Now audicrctisC lacquer 
provides permanent 
resistance to humidity 

Excessive humidity has long been one of the industry's 
major problems-both to the manufacturer and to the 

recordist. Humid conditions in factories have frequently 
held up production and caused excessive spoilage. Also. 

discs which have absorbed too much moisture make poor 
recordings. The noise level increases progressively while 
recording and the cut gets greyer and greyer. 

Air conditioning has been tried by several producers, 
but this does not prevent moisture absorption during 
transportation and storage. The real solution lies in the 
formulation of a lacquer which will provide permanent 
resistance to humidity. This has now been successfully 
accomplished by our research laboratory. Here are the 
facts: 

1. THE IMPROVED AUDIODISC FORMULATION has eliminated all 
production difficulties due to excessive humidity. During the 
past summer no trouble was encountered, even with humidity 
as high as 90%. 

2. COUNTLESS TESTS in our "weather room" have proved the 
new AuDIODIscs to be remarkably resistant to moisture absorp- 
tion. Discs subjected to a temperature of 90° at 80% to 90% 
humidity for many weeks show no increase in noise level while 
recording. Ordinary discs, under the same conditions, show 

a noise level increase of from 15 to 25 db. The most conclusive 
proof of all, however, has come from the field-for during the 
past summer, one of the most humid on record, our customers 
have reported no difficulties in recording or reproduction due 
to humid conditions. 

3. THIS "WEATHER-PROOF" FEATURE has been achieved with- 
out any basic change in our lacquer formulation. Recordists 
will therefore continue to note the outstanding qualities in 

recording, playback and processing which have made for 
AuDIODIsc leadership. 

This improved humidity -resistant lacquer is now used on all 
AuDIODtscs. It is your assurance of finer, all-weather recording 
-with the same consistent, uniform quality which has char- 
acterized AuDIODIscs for a decade. 

Reg. U. S. Pat. Off. 

Audiodiscs are manufactured in the U.S..4. under exclusive license from PYRAL, S.A.R.L., Paris. 

Audio Devices, Inc., 444 Madison Ave., N.Y.C. 
EXPORT DEPT: ROCKE INTERNATIONAL, 13 EAST 40TH STREET, NEW YORK 16, N. Y. 
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NEWS OF THE INDUSTRY 
Edited by JOHN MARKUS 

Radio Parts Show; IRE fellowships 
announced; midwest television networks; 
National Electronics Conference program 

Television Application Freeze Announced by FCC 

RECENT ACTION by the FCC tempo- 
rarily halted any further author- 
ization of new television stations. 
Chairman Wayne Coy announced 
that the freeze would remain in 
effect long enough for the Commis- 
sion to decide whether certain 
changes should be made in engineer- 
ing standards for the avoidance of 
interference between television sta- 

tions in adjacent cities. This inves- 
tigation would probably take about 
six months. 

The freeze order applies only to 
stations for which applications are 
pending. Stations previously auth- 
orized, including the thirty-seven 
now on the air and the eighty-six 
now under construction, are not 
affected. 

Coolidge Lab Dedicated 
GROWING DEMAND for specialized 
industrial and medical applications 
for x-ray led to the foundation of 
the world's largest x-ray develop- 
ment laboratory, by General Elec- 
tric X -Ray Corp. at Milwaukee, 

Wisconsin. The $750,000 research 
center will be known as Coolidge 
Laboratory, in honor of William D. 
Coolidge, x-ray pioneer and director 
emeritus of the GE Research Lab, 
Schenectady, N. Y. Dedication 

William D. Coolidge, father of modern x-ray tube, examines a million -volt x-ray tube 

ceremonies, attended by 200 radi- 
ologists, 1,100 employees, and 200 
industrial leaders, physicists and 
research scientists, were high- 
lighted by the addresses of Charles 
E. Wilson, president of General 
Electric, and Dr. William D. Cool- 
idge, the guest of honor. 

Since GE's expansion program 
began a year ago, seven major 
pieces of equipment have been de- 
veloped by the Coolidge Labora- 
tory: the Cardioscribe, a new 
direct -writing electrocardiograph 
that eliminates developing a film 
to read the heart's action; a direct - 
recording x-ray diffraction ma- 
chine, which opens broad fields for 
the application of diffraction and 
facilitates analysis of unknown 
materials; the Maximar 100, a 100, 
000 -volt machine designed especi- 
ally for treating skin diseases; the 
Maxiscope 500, a new type of robot 
x-ray apparatus equipped for high - 
voltage radiography to provide bet- 
ter x-rays of heavy body sections; 
a new type Inductotherm, not yet 
ready for announcement; a special 
fluoroscope used by shoe manufac- 
turers to find unwanted nails in 
shoes; and a new line of x-ray film 
illuminators using circular fluor- 
escent lamps. 

New IRE Section 
OVER FORTY PEOPLE attended a 
recent organizational meeting of 
the IRE, held in Omaha, Nebraska, 
and signed a petition asking the 
national board of directors of IRE 
to form an Omaha -Lincoln Section. 
Papers were read, a collection was 
taken up to help finance the activity, 
and temporary officers were elected. 

The meeting was presided over 
by George Hixenbaugh, chairman 
of the Cedar Rapids Section. An 
address outlining the place of the 
IRE in the local situation was given 
by T. A. Hunter, regional director. 
John A. Green, secretary -treasurer 
of Region 5, assisted with the 
organizational activity for the new 
section. 

Rochester Fall Meeting 
TENTATIVE PROGRAM of the Roch- 
ester Fall Meeting of members of 
the IRE and RMA Engineering De- 
partment, to be held at the Sheraton 
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UHF EQUIPMENT 
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RADIO ENGINEERS AND MANUFACTURERS 
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Specialists in the Development and Manufacture of UHF Equipment 
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Hotel, Rochester, N. Y., November 
8, 9 and 10, 1948, is as follows : 

Monday, Nov. 8 9:30 A. M.-Technical Session-B. E. Shackelford presiding: 
A Television Station Selector Using Die Stamped Inductances, by A. D. Sobel of 

A. W. Franklin Mfg. Corp. 
A discussion of Image Sharpness in Photography and Television, by O. H. Schade of RCA. 
Application of Subminiature Tubes, by 

R. K. McClintock of Sylvania. 
2 :00 P. M.-Technical Session-D. B. Smith presiding: 

The Transitrol, an Experimental AFC Tube, by J. Kurshan of RCA Laboratories. 
A New Low -Noise. Low -Microphone Miniature Tube, by C. R. Knight and A. P. Haase of GE. 

4 :00 P. M.-Committee Meetings 
8 :15 P. M. General Session-E. F. Car- ter presiding: 

What's When in America, by Kennft`i 
W. Jarvis, consulting engineer. 
9:15 P. M.-Stag Party, courtesy of American Lava Corp. 

Tuesday, Nov. 9 9:00 A. M.-Technical Session-S. L. Bailey, presiding : 

Report of RMA Safety Committee, by William Vassar of Emerson. 
Developments in Germanium Crystals, by Stuart T. Martin and Harold Heins of Sylvania. 
A Television Distribution System for Laboratory Use, by Joseph Fisher of Philco. 

2:00 P. M.-Technical Session-D. I). Israel presiding: 
A Direct -Coupled Video and AGC Sys- tem for Television Receivers, by H. R. Shaw of Colonial Radio Corp. 
A Pulse -Cross Generator for Televisions Receiver Production, by R. P. Burr of Hazeltine. 

4:00 P. M.-Committee Meetings 8:30 P. M.-Stag Banquet-B. DeForest Bayly, toastmaster 
Wednesday, Nov. 10 

9:30 A. M.-Technical Session-O. L. Angevine, Jr. presiding: 
Lightweight Pickup Design for Micro- groove Record Playing, by B. P. Haines. Elmo Voegtlin, C. D. O'Neill and R. S. Cranmer of Philco. 
Symposium - What Constitutes High Fidelity, by Harvey P. Fletcher of Be]' Telephone Laboratories, John K. Hilliard of Altec Lansing Corp. and C. J. LeBel, consultant. 
High -Quality Audio System for Radio Receivers, by R. S. Anderson and B. E. Atwood of Stromberg -Carlson Co. 

2:00 P. M.-Technical Session-K. J. Gardner presiding: 
Front Ends of Television Receivers, by J. O. Silvey of GE. 
A Picture -And -Sound -Modulated Gener- ator for Television Receiver Production, by W. R. Stone of Hazeltine. 

4 :00 P. M.-Committee Meetings 
8 :00 P. M.-Photographic Session-A. L. Schoen presiding. 

Audio Engineers 
Compare Loudspeakers 
A RECENT MEETING of the San 
Francisco Section of Audio Engi- 
neering Society featured a listening 
test of twenty different commercial 
loudspeakers and a demonstration 
of a new tweeter -tweeter speaker. 
Groups of high-fidelity speakers 
were cross -compared, driven from 
the output of a pair of push-pull 
211's operating essentially as a 
zero -impedance source. Audio was 
derived from an Ampex tape 
recorder. 

The session concluded with a 
description and demonstration of a 
new h -f speaker developed by Bob 
Smith and Water Selsted, San Fran - 

MEETINGS 

OCT. 25-29: 64th semiannual 
convention, Society of Motion 
Picture Engineers, Hotel 
Statler, Washington, D. C. 

OCT. 27-28: Annual Convention, 
Society for Non -Destructive 
Testing, Hotel Adelphia, Phil- 
adelphia. 

Nov. 4-6: National Electronics 
Conference, Edgewater Beach 
Hotel, Chicago. 

Nov. 8-10: Twentieth Rochester 
Fall Meeting of members of 
IRE and RMA Engineering 
Dept., Sheraton Hotel, Roch- 
ester, N. Y. 

Nov. 29-DEc. 1: Conference on 
electronic instrumentation in 
nucleonics and medicine, spon- 
sored by IRE and AIEE, En- 
gineering Societies Building, 
New York City. 

Nov. 29-DEc. 4: 18th National 
Exposition of Power and Me- 
chanical Engineering, Grand 
Central Palace, New York. 

DEC. 10-11: Southwestern IRE 
Conference, Baker Hotel, 
Dallas, Texas. 

JAN. 10-12: Symposium on 
high -frequency measurements, 
held by Instruments and 
Measurements Committee 
jointly with the IRE and 
National Bureau of Stand- 
ards, at Washington, D. C. 

APRIL 11-15: Sixth Western 
Metal Congress and Exposi- 
tion, Shrine Auditorium, Los 
Angeles, Calif. 

MAY 16-20: Radio Parts Indus- 
try Trade Show and RMA 
Silver Anniversary Conven- 
tion, Hotel Stevens, Chicago. 

cisco audio engineers. The new 
speaker serves the range from 5,000 
to 20,000 cps, operating above an 
ordinary tweeter, and is essentially 
nondirectional in both horizontal 
and vertical planes. It features a 
moving system of only 142 milli- 
grams. 

Navy Training by Television 
EVALUATION and test of television 
as a vehicle for mass training of 
military personnel with a minimum 
of instructors is now under way at 
the Navy's Special Devices Center 
near Port Washington, Long Island. 
Weekly television lectures on naval 
science subjects are being telecast 

eight miles to classrooms at the 
Merchant Marine Academy, Kings 
Point, N. Y., where one -fifth of the 
third -year c'ass will be taught two 
subjects by television. Other stu- 
dents will receive standard instruc- 
tion, and results will be evaluated 
by the Psychology Department of 
Fordham University. 

Plans call for a tryout of network 
television training before the end of 
the year, with lectures going out 
from Special Devices Center over 
existing and new coaxial lines and 
microwave relay facilities to Naval 
Air Reserve Stations at Squantum, 
Floyd Bennett, Willow Grove and 
Anacostia. In all these tests, tele - 

(continued on p 212) 

Newly -elected officers of the San Francisco Section of Audio Engineering Society are, 
left to right: Myron Stolaroft, Ampex Electric Corp.; Jack Mullen, Bing Crosby Enterprises: 
Harold Lindsay and Frank Lennart, Ampex; Don E. Lincoln, Audiophone; I. R. Ganic, 
Audiophone (chairman); Walter T. Selsted, Pacific Broadcasting; Dick Beck, C. C. Brown 

and Ross H. Snyder, KJBS-FM 
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JEINEMANN. 
MAGNET/C CIRCUIT ,3RFAKERS 

Therefore they carry up to 
full rated current under all 
conditions. 
They are manufactured 

-with instantaneous trip 
or Firne delay. 

ieae ` 

Because they are entirely electro- 
magnetic in action and do not depend 

on any thermal unit, HEINEMANN 
CIRCUIT BREAKERS will not trip before 

the current reaches the trip point specified. 
Whatever the suhaunding temperature, the 

breaker will trip only on a load in excess of its 
rating. 

HEINEMANN ELECTRIC COMPANY 
97 PLUM ST. TRENTON, NEW JERSEY 
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TRY listening to the 755A first .. then look at its 

size! You'll be amazed that so much performance 

can be packed into so little 
to 13,000 

the frequency range from 
700 tofaith- 

ful 

the 755A gives brilliant tonal quality, 

ful reproduction. 
Its 8 -watt continuous 

nsaAnd you 
pacity is 

ample for the general run of applic 
in diameter- 

get all this in a speaker only 

only 43/4 pounds in weight! 

Use A in broadcast stations, wired music, 

program and sound distribution systems, home 

radios and record players. 

You can g 

Call 

your nearest 
et 755A's from stock in quantity. 

bar Representative 
- or write to 

Graybar Electric Co., Lexington 
Ave., New 

York 17, N.Y. 
COUNTS - QUALITY 

DISTRIBUTORS: DISTRIBUTORS: IN THE U. S. A. 
-Graybar Electric Company. IN 
CANADA AND NEWFOUNDLAND 
-Northern Electric Company, Ltd. 

TUBES AT WORK 
(continued from p 122) 

FIG. 4-Long exposure oscillograms show- 
ing signal pulse and gated response 

parameters may be adjusted inde- 
pendently. 

This circuit is sufficiently stable 
for close comparison of amplitudes, 
wave shapes and phase angles. Os- 
cillator frequency drift is small 
enough to permit accurate measure- 
ments extending over 15 minutes or 
more. Operation of the receiver 
gate can be adjusted within a few 
microseconds. Figure 4 illustrates 
the quality of the transmitted wave 
packet and the gated receiver 
signal. 

This work was supported in part 
by the Navy Department, Bureau 
of Ships, under Contract NObs- 
25391, Task No. 1. 

REFERENCES 
(1) E. L. Carstensen, Self -Reciprocity 

Calibration of Electroacoustic Trans- ducers, J. Acous. Soc. Am. 19, p 961, 1947. 
(2) F. Butler, Cathode -Coupled Oscil- lator, Wireless Engineer, 21, p 521, Nov. 

1944. 
(3) M.I.T. Radar School Staff, "Prin- 

ciples of Radar", Second Edition, 
McGraw-Hill Book Company, Inc., New 
York, 1946. 

(4) M. V. Kiebert and A. F. Inglis, Multi- ibrator Circuits, Proc IRE, 33, p 534, Aug., 1945. 
(5) B. E. Phelps, Dual -Triode Trigger 

Circuits, ELECTRONICS 18, p 110, June, 
1945. 

(6) E. R. Shenk, Multivibrator; Ap- plied Theory and Design, ELEcrRONles 17, 
p 136, Jan., Feb., and Mar., 1944. 

Electronic Fuse 
OCCASIONALLY situations arise in 
which it may be necessary to fuse 
a circuit when the current passing 
through the fuse does not exceed 
the normal current. A circuit 
which provides heat control by 
turning off and on a heating ele- 
ment may provide just such a situ- 
ation. In case of failure of the 
control mechanism or of the con- 
tactor which opens and closes the 
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FOR RF HEATING - 
BETTER PERFORMANCE 

LONGER LIFE [5668 
(REPLACES TYPE 892 FOR ELECTRONIC HEATING) 

AND UNIQUE MACHLETT AUTOMATIC SEAL WATER JACKET 

ML-5668-Water-cooled RF Heating Triode. With Machlett Automatic Seal 

Water Jacket is directly interchangeable with Type 892. Max. Input -28 kw. 

Max. Plate Dissipation -20 kw. For equivalent anode dissipation requires 

leU than %s water Row needed by the 892. 
'Pat. applied for 

THE new Machlett ML -5668 is of special and direct 

interest to every operator of electronic heating equip- 

ment using the 892 type of tube. The ML -5668, in combina- 

tion with the Machlett Automatic Seal Water Jacket, is 

directly interchangeable with the 892 and its jacket, and, 

since it is designed specifically for this type of service, will 

provide greater effectiveness and increased economy on both 

induction and dielectric heating applications. RF heating 

requires the very best in tube design, construction, and pro- 

cessing, and the ML -5668, with its extra -heavy and uniquely - 

processed anode, its mechanically -sturdier grid, cathode and 

terminal construction, truly meets the 

need. This tube, and those who use it, 

benefit fully from Machleti s advanced 

techniques of design and manufacture. 

MACHLETT AUTOMATIC SEAL WATER JACKET.* No tools needed to open 

and close this new jacket. No worry about tube breakage or water leakage. 
Jacket cannot be opened unless water pressure is off, nor closed unless 

tube is properly seated. Your hand opens and closes a perfectly safe 

seal with just a single twist. 

For better, more consistent performance-for lower 

operating costs-for longer tube life-replace the 892 

with the ML -5668- 
* * * 

The advantages offered by ML -5668 are also available to 

manufacturers and users of equipment employing other com- 

munication -type tubes, such as the 889A and 880, through 

the new Machlett Types ML -5604, ML -5619, ML -5666 and 

ML -5658. These RF heating tubes were designed, built and 

rated for electronic heating service, without compromise 

with the needs of other applications. For the complete story 

of the improved performance and lower 

costs offered by these tubes, write 
Machlett Laboratories, Inc., Springdale, 

Connecticut. 

Over 50 Years 
of Electron Tube Experience 

MACHLETT LABORATORI 
Springdale, Connecticut 

E S, 1 N C. 
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e,,,°,,fe RELAYS 
ARE USED IN 

Western electric 
POWER LINE 

CARRIER TELEPHONE SYSTEM 

0 
3 + l. 

Common Carrier Terminal Chassis 

Subscriber Coupling Unit 

Subscriber Terminal Equipment 

The Western Electric M 1 Power 
Line Carrier Telephone System per- 
mits telephone service in thousands 
of farm houses having electric 
power service but no telephone wire 
line connections. It will help raise 
living standards in many rural areas. 

Sigma Relays are used for three 
functions in this equipment, two of 
which are unusually exacting. By 
careful cooperative study of each 
application Sigma was able to work 
out solutions using highly refined 
but none the less conventional sen- 
sitive relays of standard Sigma de- 
sign - available at comparatively 
low cost. 

From vending machines to V - 
Bombs specialized relay design 
plus facility at solving problems 
involving circuit, relay and func- 
tion enable Sigma to render valu- 
able service. 

SIGMA RELAY TYPES 
A.C. - D.C. - POLAR 

SENSITIVE - PRECISION - KEYING 
SINGLE OR MULTIPLE CIRCUIT 

From 68 to $25.00 each! 

SigllIt Instruments, INC. 

C/.2zd-dx.fJ2 RELAYS 
62 CEYLON ST., BOSTON 21, MASS. 

TUBES AT WORK (continued) 

circuit, the heating element will 
continue to raise the temperature 
above that desired, and may consti- 
tute a fire hazard. 

An ordinary fuse will not provide 
protection against this hazard, 
since the current in the heat- 
ing element has not changed appre- 
ciably from its normal value. 
Temperature sensitive devices may 
be too expensive or may not be de- 
sirable for other reasons. 

In one electric blanket, a feeler 
wire is placed through the blanket 
that responds to temperature 
change, and this response serves as 
the basis for a control voltage. The 
control opens or closes a contactor 
to maintain the proper heating in 
the blanket. If the contactor fails 
to open at the proper time, some 
means must be provided to open the 
circuit to prevent excessive over- 
heating. 

Both the desired protection and 
comfort are obtained with a thy- 
ratron. The current carried by the 
tube when it is conducting is lim- 
ited by the impedance in series with 
the tube, which need not necessar- 
ily affect the operation of the cir- 
cuit to be fused. 

When two cathode connections 
are provided in a thyratron tube, 
one side of the voltage supply can 
be connected to one of the cathode 
connections, and the other cathode 
terminal connected to the circuit, 
thereby making a lead inside the 
tube actually a part of the supply 
line to the circuit. The anode of 
the thyratron is connected to the 
other side of the supply voltage, the 
tube normally not conducting cur- 
rent and therefore not affecting 
the operation of the circuit. 

The grid circuit of the thyratron 
is connected to the control circuit 
in such a way that as a fault occurs 
which would cause overheating of 
the element, the negative grid volt- 
age on the thyratron is reduced to a 
point where the tube conducts. The 
tube current will be far in excess of 
the circuit current and will be suf- 
ficient to burn out one of the cath- 
ode connections, thereby opening 
the supply line to the heating ele- 
ment. Like any other fuse, the 
tube is rendered useless and must 
be replaced when the circuit fault 
has been corrected. 

The GL -1367, a General Electric 
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PhotomiCroaraphics are only part of the stor 
.., 

: RESISTANCE CHANGE 
2.ó - vs. TEMPERATURE OF 

CUPRON 

EVERY KNOWN TEST QUALIFIES 
WILBUR B. DRIVER ALLOYS FOR 

SUPERIOR INSTRUMENTATION! 

Photomicrographie checking of grain size and 
quality of metals is only one of the exhaustive 
tests which Wilbur B. Driver resistance alloys are 
subjected to throughout production. There are 
many others including ASTM life, tensile strength, 
yield point, hardness, micrometer and thorough 
testing for resistance. These constant checks plus 
industry -old experience, are the reasons you can 
depend on all Wilbur B. Driver alloys to perform 
as specified. The alloys listed are so produced, and 
are especially recommended for instrumentation. 

.5 
DEGREES 

20 100 200 300 400 500 

68 212 392 572 752 932 
°C 
°F 

CUPRON: 
FOR CONTROLS. RHEOSTATS, ETC. LOW 
TEMPERATURE COEFFICIENT OVER A WIDE 
RANGE OF TEMPERATURE. 

MANGANIN: 
FOR METER AND INSTRUMENT .SHUNTS. 
LOW TEMPERATURE COEFFICIENT. LOW 
THERMAL EMF AGAINST COPPER. 

EVANOHM: 
HIGH RESISTANCE AND LOW TEMPERA- 

TURE COEFFICIENT REDUCE SIZE AND 
INCREASE OHMIC STABILITY OF WIRE 
WOUND RESISTORS. 

WILBUR B. DRIVER CO. 
160 RIVERSIDE AVE., NEWARK 4, NEW JERSEY 

J 
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COMPACT POWE RFUL 

... solves remote control problems 

The many production uses of Ledex 
Rotary Solenoids vary from actuating 
bomb releases in military aircraft to con- 
trolling hydraulic valves in heavy duty 
industrial material handling equipment. 

Five Ledex Rotary Solenoid models are 
manufactured. Diameters range from 11/8 

to 3% inches. Predetermined rotation up 
to 95°, either right or left, can be engi- 
neered to suit your production require- 
ments. Starting torques for 45° of rotation 
range from 1/ to 50 pound -inches. 

Precision manufacture to exacting speci- 
fications and individual operating tests are 
your assurance of dependable, long -life 
service under severe operating conditions. 

417 I tNC. 

DAYTON 2, OHIO 

Magnetic action motes the 
armature along the solenoid 
axis. This action is converted 
into a rotary motion by 
means of ball bearings on in- 
clined races. 

MODEL No. 2 5 6 7 8 

Diameter 1 ye" 11/4" 2t/" 23/4" 33/," 

Torque 
Lb. -Inches 1/4 5 10 25 50 

Weight Lbs. ye 1/2 1 21/4 41/4 

!M 

1 IZMIR MOM 

G. FI. LELAND, INC. 
118 Webster Street, Dayton 2, Ohio 

Send descriptive literature on the Ledex Rotary Solenoid. 
The Ledex Rotary Solenoid may be applicable to our .. . 

Product 

Name 

Company 

Street Address 

(Please Print) 

I City 

4iet um enes am BIM State 

mug .tmm ess trts immi r 

FILL IN 
AND MAIL 
COUPON FOR 

ILLUSTRATED 

FOLDER GIVING 
COMPLETE 

INFORMATION 

TUBES AT WORK (continued) 

development, is designed specifi- 
cally for such use. Two cathode 
connections are provided so that 
the series connection can be made 
in the circuit supply line, and the 
tube is designed to burn out this 
connection when the tube is oper- 
ated directly across a 110 -volt 
source. The cathode connections 
normally carry about 1.5 ampere. 

Improving Performance of 
Milliwatt Relays 

BY GENE HALPERIN 
Sands Point, N. Y. 

MANY RELAYS of the sensitive polar- 
ized type operating on as little as 
one-half milliwatt have contact 
characteristics which make opera- 
tion in aircraft or other mobile 
applications difficult. The causes 
for unsatisfactory operation are 
generally inherent in the physical 
design or a function of the high 
sensitivity of the relay. 

Several milliwatt relays investi- 
gated for use in an airborne 
temperature control exhibited al - 

FIG. 1-Operation is improved by addition 
of coils L, and L_ 

most a linear relationship between 
input current to the coil and con- 
tact -arm motion. Where the input 
signal is a slowly varying function, 
such as in a temperature control, 
this linearity can cause the moving 
contact to hover a few ten -thou- 
sandths of an inch away from the 
fixed contact. 

Under these conditions any small 
vibration or variation in line volt- 
age can cause a momentary closure 
of the contacts, but since there is 
not yet enough input to develop con- 
tact pressure, the moving arm when 
relieved of the disturbing force 
(vibration or voltage variation) 
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When Metal Controls are Anchored 

in Plastic --They Stay Put! 

Plastic maintains a strong - and goodly - 

influence over Metal . . . especially when 

designed as base structures for complex 

circuit assemblies. 

Modern mold development encourages 
product designers to specify in plastic the 

most involved arrangement of levels, channels. 

holes, slots and recesses ... each precision - 

positioned so that when the metal com- 

ponents are assembled, thereto, they fit 

like a glove! 

NOTE PHOTOS HEREWITH 

They indicate what proven molding tech- 

niques can accomplish in small space. 

Both bases shown actual size. Featured 

reference to letters ''A" identify specially 

recessed channels for permanently 

positionng and accurately anchoring 

multiples of metal terminals ... Final assem- 

blies are pictured at top of page. 
Your Btu Print In Piattit 

Below A Clarostat 
Wire -wound Potentiometer and Rheostat 

Product shown thru courtesy of 
CLAROSTAT MANUFACTURING CO.. INC. 

To Left - 
Midget Size Clarostat 
Potentiometer and Rheostat 

4 

CLAROSTAT . CONTROLS SOLVE 

RESISTANCE PROBLEMS 

In fact, as Clarostat states it, "Clarostat is interested 
solely in resistance. This specialization is reflected in 

the personnel and material engaged in Clarostat pro- 
duction. Every worker, machine, operation represents 
the end result of over a quarter -century spent in learn- 
ing how to make quality resistors at mass -production 
prices." 

Consolidated as a plastics production source, holds this 

company's precision requirements in highest regard ... 
for we, too, after many years of service have built our 
custom -molding reputation upon quality. For your prod- 
ucts, too, some plastic may help metal components to 
behave best - perform best! We'd be glad for the 
opportunity to discuss the possibilities with you. In- 

quiries invited! 

9onsolidated MOLDED PRODUCTS Cospoaahor 

309 CHERRY STREET, CM SCRANTON 2, PA 

P 
Meech.. NEW YORK, 1790 Rroodwor CIIICA00. 549 W. Rordolph S. DETROIT, 550 Maccabees Bldg. CLEVELAND, 4614 Prospect An BRIDGEPORT, 211 god* Street. 
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TUBES AT WORK (continued) 

MEASUREMENTS CORPORATION 

TELEVISION STANDARD SIGNAL GENERATOR 

MODEL 

90 

SPECIFICATIONS: 

CARRIER FREQUENCY 
RANGE: Continuously variable from 20 
to 250 megacycles, in eight ranges. 
ACCURACY: Crystal frequency standard 
permits setting to .01%. Dial scale may 
be set to 0.1%. 

STABILITY: Warm-up drift less than .05%. 
LEAKAGE: Less than 10 microvolts. 

MODULATION 
Continuously variable from zero to 100%. 
ENVELOPE: Sinusoidal, or composite 
television. Bandwidth to 3 db is 4 Mc. 
Rise time from 10% to 90% modulation 
0.15 microsecond. Overshoot less than 
5%. Slope less than 5% on 60 cycle 
square wave. 

INPUT IMPEDANCE: 75 ohms 10% 
(RMA Standard). 
INPUT LEVEL: 1.5 volts peak to peak 
minimum level for 100% modulation. 
Black negative polarity. 
MODULATION PERCENTAGE: Zero to 
110%; plate modulation. 

OUTPUT 
LEVEL: Continuously variable from 0.3 
microvolt to 0.1 volt balanced to ground 
(measured at 100% modulation level). 
IMPEDANCE: (a) 107 ohms line to line 

(balanced). 
(b) 53.5 ohms line to ground 

(unbalanced). 
(c) Suitable pads may be 

employed to alter these 
impedances. 

DIMENSIONS 
OVERALL: Height -583/4"; Width - 
281/4"; Depth -251/s' . 

WEIGHT: Model 90-302 pounds. 
External Voltage Regulator 92 pounds. 
POWER SUPPLY: 117 volts, 60 cycles. 

MANUFACTURERS 
OF 

Standard Signal Generators 

Pulse Generators 

FM Signal Generators 

Square Wave Generators 

Vacuum Tube Voltmeters 

UHF SRadio 
Noise 

trength Meters 
leld 

Capacity Bridges 

Megohm Meters 

Phase Sequence Indicators 

Television 
and FM 

Test 

Equt 

THE FIRST COMMERCIAL 

WIDE -BAND, WIDE -RANGE SIGNAL GENERATOR 

EVER TO BE DEVELOPED 

The Model 90 employs a master oscillator, 
buffer amplifier and modulated power am- 
plifier. The push-pull buffer eliminates inci- 
dental frequency modulation. 

Features. A self-contained crystal calibrator 
and individually calibrated dial scales permit 

frequency settings to a high degree of accuracy. A 
built-in video modulator with manual or automatic dc 
inserter, designed to operate from a standard RMA 
composite signal. Continuous monitoring iìs provided by 
built-in oscilloscope. 

This signal generator meets the most exacting standards 
required for high definition television use. 

MEASUREMENTS 
BOONTON 

ADDITIONAL DATA ON REQUEST 

CORPORATION 
NEW JERSEY 

i LARGE CAPACITOR -SMALL u R _ 

u 

Ú 

LARGE CAPACITOR-. 
LARGE R. 

2 

3 

TIME 

FIG. 2-Locking force as a function of RC 

leaves the fixed contact drawing a 
small arc in the process. This arc 
maintains itself until the input is 
sufficiently high to develop contact 
pressure or until the arc causes 
welding of the contacts. 

These arcs are of small, almost 
microscopic size and the welds 
would not be serious in a power 
relay. However, in sensitive re- 
lays, the arc generally passes 
enough current to cause chattering 
of the secondary relays with at- 
tendant intermittent operation of 
the control or indicating mechan- 
ism. In addition the welds cause 
shifts of the drop -out point. Some 
improvement may be effected by 
R -C suppressors used across the 
milliwatt relay contacts, but severe 
vibration will still cause unstable 
contact operation. 

Figure 1 shows modifications 
made to a milliwatt relay, to make 
it more satisfactory for applica- 
tions involving slowly changing 
quantities and severe vibration. The 
main winding of the sensitive relay 
is shown at L, connected to any 
source of d -c of reversible polarity, 
such as a resistance bridge. 

Closing of Contacts 

The movable armature carrying 
the two contacts X, and X3 is con- 
nected to a source of voltage which 
operates the secondary relays when 
X, or X, make contact with their 
respective fixed surfaces. Coils L, 
and L2 have been added to the relay 
and are located at the bottom of the 
coil form, underneath the main 
winding L3. The turns ratio of aux- 
iliary to main winding was chosen 
as 1 to 10, but can be made greater 
or less in accordance with the 
individual requirements of the 
application. 

While contacts X, are open, 
capacitor C, is across the d -c line 
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TUBES AT WORK (continued) 

. CAPACITOR DISCHARGE 
-, -USED WITH FIG. I) 

CAPACITOR CHARGE (WHEN 
USED WITH FIG 4) 

w 

CAPACITOR CHARGE 
(WHEN USED WITH 

FIG I) 

A I 411CAPACITOR 
_ 

T 3 A ' DISCHARGE r -- 
CONTACT 
CLOSURE 

I I Pa 
01,OPPENINGENING 

WHEN 
WITH 

1111111111e.O 

USED 

FIG 
- 

4) 

TIME 

FIG. 3-Difference in charge and dis- 
charge action caused by secondary relay 

through resistor R, auxiliary wind- 
ing L1 and the coil of the secondary 
relay L. It therefore assumes the 
potential of the voltage source. The 
first momentary contact between 
the surfaces of X1 (even of a tran- 
sient nature) allows the capacitor 
to initiate a discharge through the 
auxiliary winding L resistor R 
and the closed contacts. The dis- 
charge has a current flow in the 
direction of arrow 1 and a magni- 
tude fixed by the capacitance of C1, 

the emf of the voltage source, re- 
sistance R and the d -c resistance of 
the auxiliary winding. If winding 
L1 is phased so that current in the 
direction shown by arrow 1 gener- 
ates ampere -turns additive to those 
of the main winding, a transient 
locking impulse is achieved. The 
armature is immediately subjected 
to an additional mechanical force 
due to the increased ampere -turns 
and locks in tightly to its fixed con- 
tact. 

The magnitude of the locking im- 
pulse and its duration are deter- 
mined by the magnetic circuit and 
the nature of the typical exponential 
discharge of the R -C combination. 
By suitable selection of the three 
variables the transient mechanical 
force on the armature can be ad- 
justed through a wide range. 

Figure 2 shows various methods 
of operation based on variations of 
R and C and the resultant varia- 
tions in transient locking force. 
It also shows that, for any fixed 
number of turns in each auxiliary 
winding, it is possible to get a large 
locking impulse for a short time or 
a lesser locking impulse for a long 
time. 

The choice of variable will be dic- 
tated by the specific application but 
the chosen parameters should allow 
the exponential locking impulse to 

Ward Leonard Resistors stand up under 

prolonged exposure to high humidity 

Hermetic sealing with crazeless vitreous 
enamel, made from Ward Leonard's own 
special VITROHM, enables the Ward 
Leonard resistor to stay on the job. They 
are even unaffected by thermal shock. 

Ward Leonard resistors are "Result - 
Engineered". By modifying a basic de- 
sign, Ward Leonard can give you the 
results of a special ... for the cost of a 

standard. 
Write for Resistor Catalog. Ward Leon- 

ard Electric Co., 31 South Street, Mount 
Vernon, N. Y. Offices in principal cities 
of U. S. and Canada. 

WHERE 

BASIC 

DESIGNS 

IN 

ELECTRIC 

CONTROlâ 

ARE 

RESULT- 

ENGINEEFED 

FOR 

YOU 

WARD LEONARD 
ELECTRIC COMPANY 
RESISTORS RHEOSTATS RELAYS CONTROL DEVICES 
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Yes, your product's length of life in consumer 
service is determined to a large extent by the pre- 
cision and strength of threads-the threads of 
screws, bolts, nuts and allied threaded fastenings 
used in its assembly. 

The old adage "a chain is as strong as its weakest 
link" applies perfectly to the assembly of your 
product. Obviously, it can be only as strong, pre- 
cise, efficient and enduring as its fastenings. 

HOLTITE Engineered Fastenings are precision - 
made to resist the loosening effects of vibration. 
Scientific processing and heat -treating of labora- 
tory -selected materials assure strength far beyond 
ordinary demands. Under vigilant, skillful super- 
vision these qualities of strength and precision are 
combined to produce fastenings that effect eco- 
nomies in application and permanance in perform- 
ance. 

The HOLTITE line comprises a complete range of dependable 
fastenings in all standard styles, sizes, finishes and heat treat- 
ments. Furnished with HOLTITE-Phillips Recessed Heads or 
slotted heads. SPECIALS made to order exact to your specifica- 
tions, blue prints or samples. 

TUBES AT WORK (continued) 

fall to at least 10 percent of its 
initial value before it is time for 
the contacts to open. In other 
words, the shortest period of con- 
tact closure to be expected in any 
particular application will deter- 
mine the maximum decay time of 
the transient impulse. This limita- 
tion is obviously necessary in order 
that the drop -out characteristics 
of the relay' be unaffected by the 
presence of the additional transient 
ampere -turns. 

Opening of Contacts 

If the maximum decay time is 
made shorter than the smallest 
period of contact closure, the capac- 
itor will always be in a substanti- 
ally discharged condition by the 
time contacts Xi break the circuit. 
Capacitor C resistor R and wind- 
ing Li will again be subjected to 
the supply voltage and a charging 
current will flow in the direction of 
arrow 2. Without mechanical 
switching, a reversal of current 
flow has been achieved in auxiliary 
winding L, and a negative or kick - 
out impulse will be applied to the 
armature. 

The capacitor discharges ex- 
ponentially on closure of X, but 
does not charge in the same manner 
because of the presence in the 
charging circuit of the highly in- 
ductive secondary relay coil. This 
action is illustrated in Fig. 3 where 
the discharge current rises almost 
as a step function (limited in rate 
of rise only by small inductances in 
the capacitor, wiring and coil L1) 
and then falls exponentially to zero, 
while the charging current rises 
much more slowly to a maximum 
and then tapers off to zero. 

Time Delay 

A by-product of the circuit opera- 
tion as described above is a finite 
amount of time delay in the opening 
of secondary relay L due to the 
charging current of capacitor C, 
which passes through the secondary 
relay coil L in the same direction 
as its normal closing current. This 
small delay in the opening of the 
secondary contacts is of consider- 
able advantage in achieving stabil- 
ity in certain applications. Un- 
fortunately, it is not always pos- 
sible to achieve the desired amount 
of time delay when parameters are 
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NEW ELECTROLYTICS 

fully dependable 
TO 450 VOLTS AT 85°C 

ILLUSTRATION S 

ACT LPL SIZE 

for TELEVISION'S exacting applications 

Designed for dependable operation up to 450 volts 
at 85°C. these new Sprague electrolytics are a 

good match for television's severest capacitor as- 
signments. An exrremely high stability character- 
istic is assured, even after extended shelf life, 
thanks to a special Sprague processing technique. 
Greatly increased manufacturing facilities are now 
available. 
Your inquiries concerning these new units are invited. 

DEPENDABILITY 
TNEW O 

MATCH THESE 
NEW ECTROLYTICS SPRAGUE 

PHENOLIC 
HENOLIC 

Highly 
heat- 

TUBULARS, 

Non 

Highly 

heat- and moistureresistont- 

to rated ef for 

ugge cally all " 
Writ Thoro e For Engineering 

n9 Bu//erin 
210,4 

SPRAGUE ELECTRIC COMPANY NORTH ADAMS, MASS. 

Capacitors 

PIONEERS O F 
S_P7RACUE * Koolohm Resistors 

+T. M. Reg. U. S. Pot. Off. 
ELECTRIC AND ELECTRONIC PROGRESS 
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TUBES AT WORK (continued) 

NEW 
Remarkable 

MAI RESISTANT 
MpTERiM. 

GRADE G -7_g 30 
SILICONE 

FIBERGLAS 
LAMINATE 

HENOLIT 
Laminate%PLASTIC 

PoddedQed tlede Exee,fitiaaad Pzo,fiextced 

Tensile Strength 
Flexual Strength 
Compressive Strength 
Water Absorption (1/16" thk.-24 hrs.) 
Power Factor, 106 cycles-Dry . . . 

Power Factor, 106 cycles-(after 24 hrs 
water immersion) 

Dielectric Constant, 106 cycles . . . 

Dielectric Loss Factor, 106 cycles . . 

Insulation Resistance 
Dielectric Strength 
Arc Resistance (ASTM method). . . 

19,000 lbs./sq.in. 
44,000 lbs./sq.in. 
46,000 lbs./sq.in. 
0.15% 
0.0012 

0 0086 
3.90 
.0048 
71,600 megohms 
485 volts/mil 
228 seconds 

GRADE G-7-830 Phenohte combines high heat, flame and 
arc resistance. It is recommended for exacting low loss electrical 
applications and for insulation in transformers, motors, electric 
toasters and other applications subjected to elevated tem- 
peratures. 

For full details call or write 

NATIONAL VULCANIZED FIBRE CO. 
WILMINGTON 99, DELAWARE 

Offices in the Principal Cities 

FIG. 4-Alternate circuit in which the 
charge and discharge actions are reversed 

from that of Fig. 1 

chosen on the basis of locking and 
kick -out forces, but where such de- 
lay is beneficial and necessary, a 
compromise between locking force, 
duration and secondary time delay 
can usually be achieved. 

The combination of R and C, con- 
stitutes a spark suppressor to re- 
duce the arc across the contacts X 
and X_, in addition to its other 
functions. 

Alternative Circuit 

Figure 4 illustrates an arrange- 
ment which can be used in extreme 
cases of inadequate relay operation. 
It enables auxiliary winding L, to 
utilize to full advantage the dis- 
charge of C, without any attenuat- 
ing effects from the opposite side of 
the circuit. The auxiliary winding 
circuits are connected across the 
secondary relay coils. The action. 
of the transient network is now re- 
versed from that shown in Fig. 1, 
since C, is discharged during the 
time that contacts X, are open and 
charges when they are closed, due 
to the line voltage which appears 
across the secondary relay coil. 

The system operates as follows : 

When contacts X, close, the line 
voltage appears across the secon- 
dary relay coil. The rise of relay 
current lags due to inductance in 
the coil, but the voltage appears as 
a step -function. This causes a 
charging current to flow through 
winding L capacitor C, and re- 
sistor R in the direction shown by 
arrow 1. The fact that the rise of 
current lags in the relay coil does 
not delay the charging of C, since 
the capacitor draws its charging 
power from the line. As the capac- 
itor reaches line voltage, current 
1 is reduced to zero and remains 
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Columbus equipment reaches fires faster 

sped by 2 -way dlictoteda Radio 

and Sylvania Lock -In Tubes 
Those first few minutes are vital in fighting a fire! 

That's why the Columbus (Ohio) Fire Department counts 
on Motorola 2 -way FM to maintain constant touch between 
the dispatcher's office and 24 radio -equipped vehicles. Equip- 
ment returning to the firehouse can be instantly diverted 
en route-dispatched to the scene of a new alarm. 

And where fires are potentially big enough to call for 
additional equipment to bring them under control, a radio 
message from the scene to the dispatcher's office has the 
extra vehicles under way within seconds! 

For requirements like this, Motorola counts on Sylvania 
Lock -In Tubes to help maintain uninterrupted, efficient per- 
formance of its mobile units. These tubes stay firmly in place 
through jolting and jarring. They have few welded joints, 
no soldered ones. No warping or weaving of elements. Low 
loss, low leakage. See Sylvania Distributors, or write Radio 
Tube Division, Emporium, Pa. 

Sj'LuNIeLECTHIC 
RADIO TUBES; CATHODE RAY TUBES; ELECTRONIC DEVICES; FLUORESCENT LAMPS, 

Dispatcher's office is in constant commu- 
nication with vehllcles at all times, direct- 
ing them to the scene, checking on 
progress in bringing fire under control. 

Mobile FM transmitting and 
receiving units built by 
Motorola, Inc., Chicago, and 
used in 24 vehicles of the 
Columbus Fire Department. 

Superior mechanical and 
electrical features of Sylvania 
Electric's famous Lock -ln 
Tube make it ideal for equip- 
ment on the road, in the air, 
on the rails-for marine radar, 
FM and television. 

FIXTURES, WIRING DEVICES; LIGHT 
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Wie/te 
MICROPHONE or SPECIAL AMPLIFIER 

Photo Courtesy Electro -Voice, Inc. 

Model No. 645 Broadcast Microphone made by 
Electro -Voice, Inc., Buchanan, Mich. used an 
XL Plug as standard disconnect equipment. 
This is only one of the several Electro -Voice 
microphones "XL" -equipped. 

Photo Courtesy Brown Geophysical 

Special amplifier used in oilfield geophysical 
exploration and survey by Brown Geophysi- 
cal Co. of Houston, Texas uses K connectors 
for the circuits on this Amplifier equipment. 

eleis with 
CANNON 

PLUGS 

TYPE `7CL' Series is two plugs and 
several receptacle types, with two 
insert variations of 3 and 4 contacts, 
10 and 15 -amp. Latchlock type con- 
nection. 

TYPE "K" Series is made in several 
shell types, including the "RK", and 
approximately 190 insert arrange- 
ments among the 8 shell sizes for a 
wide variety of wire sizes, including 
coaxials. 

For a survey of Cannon Plugs, write for the C-47 
Condensed General Catalog, covering the 13 major 
type series and electrical specialties... Details on 
Type "K" are found in the K-945 Bulletin. Address 
Department K-120. 

¢aaoa J221nX2 
IN CANADA & BRITISH EMPIRE: 
CANNON ELECTRIC COMPANY, LTD. 

TORONTO 13, ONTARIO 

CANNON 
ELECTRIC 

SINCE 1915 

3209 HUMBOLDT ST., LOS ANGELES 31, CALIF. 

WORLD EXPORT (excepting British Empire): 
FRAZAR & HANSEN, 301 CLAY STREET 

SAN FRANCISCO 11, CALIFORNIA 

TUBES AT WORK (continued) 

zero until contacts X, open. The 
voltage across the relay coil de- 
creases as its field collapses and the 
capacitor discharges with current 
flow 2. 

The discharge current is in the 
same direction as the normal flow 
of relay current and can be made 
large enough to provide some delay 
in the drop -out time of the secon- 
dary relay where this is desirable. 
This arrangement is particularly 
advantageous in keeping the two 
halves of the circuit electrically iso- 
lated from each other. The charge 
and discharge of C, on contact clos- 
ure and on contact opening is 
shown in Fig. 3. 

Camera Shutter Timer 
BY HUBERT SEAR 
Mount Airy Road 

Croton -on -Hudson, N. Y. 

MOST of the existing camera shutter 
timing devices make use of the 
moving -film or the ballistic galva- 
nometer principle. In the develop- 
ment of the instrument described 
here, however, these ideas were 
avoided because of their relative ex- 
pense, the time element with the 
former, and the difficulty in con- 
struction of the latter. 

This instrument requires no 
critical set-up procedure. A light 
is placed behind the camera 
lens and the length of the 
flash transmitted when the shutter 
is snapped is measured. A photo- 
cell transforms this flash into 
an electric impulse which develops a 
voltage across the resistor R, as 
shown in the accompanying circuit 
diagram. This voltage is high 
enough to fire the neon bulb, which 
acts as a switch to the circuit 
R R3, developing a voltage across 
R3. One half of the 6SN7 is thus 
biased to a predetermined value 
making it conduct a constant known 
current. 

When the light on the photocell is 
extinguished by the closing of the 
camera shutter, the firing voltage 
for the neon bulb is removed and it 
goes out. This interrupts the cur- 
rent in the bias resistor R3 and the 
triode section is returned to a non- 
conducting condition. This ar- 
rangement eliminates the necessity 
of a light source of regulated in- 
tensity. 

Once the neon light switch is 
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NEW CAPACITANCE 

with a range of TEN BILLION to ONE 

Higher Accuracy Greater Sensitivity e More Operating Conveniences 

For Measuring Electrolytic Condensers Testing Dissipation Factor of Transformer Bushings 
and Insulators Measuring Dissipation Factor and Dielectric Constant of Solid and Liquid 
Dielectric Materials General Electrical Machinery Insulation Testing Product Control 
and Uniformity Production Checks on Materials Sensitive to Variable Electrical Properties 

This new Type 1611-A Capacitance 
Test Bridge has many circuit and oper- 
ating conveniences which make it 
highly adaptable to all sorts of capaci- 
tance and dissipation -factor measure- 
ments. Its enormous range of 1 

micromicrofarad to 11,000 microfarads 
is achieved with the unusually good 
accuracy of ±(1% + 1 micromicro- 
farad) over the whole range. For 
dissipation factor measurements the 
range is 0 to 60% at 60 cycles, with 
an accuracy of ± (2% of dial reading 
+ 0.05% dissipation factor). 

The bridge detector is composed of 
a single stage amplifier and an electron - 
ray visual null indicator. The detector 

is designed to be very sensitive when 
the bridge is at or near balance, but 
relatively insensitive when off balance. 

A new zero -compensating circuit 
has been developed to provide marked 
improvement over previous bridges of 
this general ty when making 
measurements below 1000 micromi- 
crofarads. 

For measurements on electrolytic 
condensers, a polarizing voltage, up 
to 500 volts, may be applied, from a 
grounded power supply if desired. 
Terminal capacitances of the power 
supply do not affect the accuracy of 
the bridge. 

The bridge and its accuracy are un- 
affected by temperature and humidity 
variations over normal room condi- 
tions (65 deg. F. and 0 to 90% RH). 

The ac -voltage applied to the 
capacitance under test varies from 
approximately 125 volts at 100 micro- 
microfarads to less than 3 volts at 
10,000 microfarads. 

This bridge combines all of the 
principal operating features of our 
popular Type 740-B and Type 740 -BG 
bridges but improves the performance 
of each in most of their important 
characteristics. 
TYPE 1611-A Capacitance Test Bridge ...$375.00 
WRITE FOR COMPLETE INFORMATION 

GENERAL RADIO COMPANY 
90 West St., New York 6' 920 S. Michigan Ave., Chicago 5 

Cambridge 39, 
Massachusetts 

950 N. Highland Ave., Los Angeles 38 
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TUBES AT WORK 

ACTIVITY 

STABILITY 

MOBILITY 

RESTER 

containing a NEW FLUX 
that is more active, stable and 
efficient than any rosin flux-yet 
NON -CORROSIVE NON-CONDUCTIVE 

"Resin -Five" will solder 
zinc, brass, nickel silver, 
nickel -plate, copper and 
ferrous alloys. 

Under the most extreme 
soldering temperatures 
the Flux still does the 
soldering job. 

The unusual activity and 
stability of "Resin -Five" 
give it complete mobility. 

SOLDER COMPANY 

KESTE R .. 
"RESIN -FIVE" 

The most important development 
in Cored Solder within the last ten 

years. "Resin -Five" has virtually no 
odor even at extreme temperatures. Avail- 

able in 5 core sizes; varying percentages of 
flux content. Diameters ranging from .010" to 

.250". All practical alloys. 

4204 Wrightwood Ave., Chicago 39, III. 

Factories Also At 

Newark, New Jersey . Brantford, Canada 

KESTER 
SOLDER 

A COMPLETE 
TECHNICAL SERVICE 

Any soldering prob- 
lems? Consult our 
Technical Depart- 
ment. No obligation 
to you. 

(continued) 

115 VOLT 
NEON BULB 

10 
á65N7 

MEG 

Schematic diagram for electronic shutter 
timer. The 0-10 voltmeter shows shutter 

time directly in seconds 

closed, a constant bias is applied to 
the triode regardless of the size 
of the photocell current. Therefore 
the magnitude of the plate current 
is constant for as long as it is per- 
mitted to flow by the light flash. 
The voltage drop across the plate 
resistor charges capacitor C,. 
This charging proceeds slowly be- 
cause of the long time constant of 
this R -C circuit. In usual operation 
the capacitor is never completely 
charged. When the plate current is 
extinguished, the capacitor slowly 
discharges through the plate re- 
sistor causing a voltage to appear 
across it, proportional to the charge. 
Since the charge depends on the 
duration of the charging pulse, the 
voltage across the capacitor is pro- 
portional to the duration of that 
pulse, or the duration of shutter 
opening. This, discharge voltage is 
taken from part of the plate re- 
sistor and applied to the grid of the 
second half of the 6SN7 used as a 
d -c amplifier. A voltmeter in this 
plate circuit indicates shutter speed 
directly in seconds. 

The grid voltage for this last 
stage is not taken across the whole 
plate resistor since such a high re- 
sistance in the grid circuit would 
cause appreciable drifting due to 
the grid current. If adjusted cor- 
rectly with the values shown, suffi- 
cient voltage may be obtained across 
part of this resistor without appre- 
ciable grid current effect. Grid 
current in the first stage prevents 
the use of this R -C circuit in its 
grid. Three selenium rectifiers are 
used in a voltage tripler circuit to 
furnish the high voltage (about 300 
volts) which is necessary for proper 
biasing of the d -c amplifier. An 
ordinary gooseneck desk lamp has 
been used satisfactorily with the 
unit described. 

Because of tube variables and 
other changes common with d -c 
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SIZES OF UNITS 

Rating L D 

i -w 3/8" 9/64" 
1-w 9/16" 7/32" 
2-w 11/16" 5/16" 

Packed inconvenient 
honeycomb cartons 
for quicker assembly. 

BRADLEYUNITS 
i WATT 1 WATT 2 WATT 

Small in Size Big in Wattage 

Bradleyunits are so small for their ratings that we can't 

picture their exceptional capacity ... without magnifying 

them. So here they are ... available in all standard R.M.A. 

values, as follows: 

-watt rating -10.0 ohms to 22 megohms 

1 -watt rating- 2.7 ohms to 22 megohms 

2 -watt rating -10.0 ohms to 22 megohms 

Bradleyunits will operate at full rating for 1000 hours 

at 70 C ambient temperature with a resistance change of 
less than 5%. They require no wax impregnation to pass 

salt -water immersion tests and have high mechanical strength 

and permanent characteristics. Let us send you a complete 

Allen-Bradley resistor chart. 

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

ALLE R DLEY 
FIXED & AD> STABLE RADIO RESISTORS 

Sold exclusively to manufacturers QIIAUTV of radio and electronic equipment 
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for POWER, SIGNAL and 

CONTROL CIRCUITS 

in AIRCRAFT and 

ELECTRONIC EQUIPMENT 

Â N" CONNECTORS 

Ruggedness for 
AIRCRAFT SECURITY .. . 

Stronger shells, stronger insulation, lowest 
resistance contacts with wiring solder pockets 

aligned for quick, convenient connections. 
Built to quality standards beyond the already 

rigid specifications for AN Connectors. Am - 
phenol pioneered in the engineering of this 

rugged and efficient line of connectors for use 
in military aircraft. To be sure of top per- 

formance, specify Amphenol AN Connectors 
and Fittings. 

Write for the new AN Catalog A-1. It's abun- 
dant with the latest connector information 

and contains timesaving listings and indexes 
for the engineer and buyer. Mail your request 
on company letterhead to Department 13-B. 

AMERICAN PHENOLIC CORPORATION 
1830 SOUTH 54TH AVENUE, CHICAGO 50, ILLINOIS 

COAXIAL CABLES AND CONNECTORS INDUSTRIAL CONNECTORS, FITTINGS AND 

CONDUIT - ANTENNAS RADIO COMPONENTS PLASTIC FOR ELECTRONICS 

TUBES AT WORK (continued) 

amplifiers, the zero point must be 
reset about once a day. A low re- 
sistance RL is also included to be 
switched in parallel with the high 
resistance of the R -C circuit so that 
the meter needle may be returned to 
zero more quickly than the natural 
discharge would allow. A type 929 
photocell is used in preference to 
the higher output gas types because 
the speed of response is better. 

Although the accuracy of the de- 
vice is good enough for shop work, 
the difficulties inherent in d -c de- 
vices using vacuum tubes make it 
inadvisable for more exacting appli- 
cations. Furthermore, due to the 
dependance on an R -C combination, 
the range is limited. Shorter time 
constants would cause the meter to 
move too fast to be read. The com- 
bination shown may be used from 
about 1/10 to 1/350 second. 

A more versatile device now 
under consideration has an ex- 
tended range and is an a -c instru- 
ment and therefore not subject to 
the inaccuracy of a d -c amplifier 
and hence is more suitable for the 
laboratory. It is, however, less 
suitable for a repair shop because 
it is also more expensive. An r -f 
oscillator suitably isolated and crys- 
tal stabilized, feeds its output to a 
scaling circuit through a gating 
tube. The impulses are gated by. 
the photocell voltage. The number 
of impulses passed is a function of 
the time the light is passing the 
opened shutter. They are counted 
and scaled down by the scaler and 
may be indicated in any suitable 
manner. The range of speeds 
measurable is limited on one hand 
by the frequency of the oscillator, 
and on the other by the capacity of 
the scaler. Both may be extended 
almost indefinitely with circuits 
now available. 

Telecontrolled Clocks 
CLOCKS connected directly to the 
60 -cycle line are self -regulated elec- 
tronically without special clock wir- 
ing in a development by Interna- 
tional Business Machines Corpora- 
tion. Each clock is checked indi- 
vidually and automatically once an 
hour for uniformity with the sys- 
tem time. Should any of the clocks 
be out of step, owing to a current 
interruption, they will be corrected 
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ENGINEERING GIVES YOU 

\`\,,`IIIIIIIIIIII/, 
/ . 20 30 '' 

\\ 10 40 

e 
D -C AMPERES 

GENERAL 

IMPROVED SCALE DESIGN 
ON NEW THIN 

PANEL INSTRUMENTS 

The new General Electric thin panel instruments have been 

designed especially for easy reading. Arc lines have been 

eliminated to make scale divisions stand out by themselves. New 

lance -type pointer gives precise indications. Restyled figures are 

bigger, and shaped for maximum legibility. A mask covers dis- 

tracting mechanism at base of pointer. And, notice the scale as 

a whole. All extraneous printing has been removed. You can be 

sure of quicker, more accurate readings with these new Type 

DO -71 instruments, as proved by tests before large audiences. 

Greater sturdiness, more reliable operation, and longer life 

are assured by the internal -pivot construction, temperature com- 

pensation, and other features described more fully in Bulletin 

GEA -5102. Write for your copy today. Apparatus Department, 

General Electric Company, Schenectady 5, N. Y. 

ELECTRIC 

i 
50 

Also available as a -c ammeter, a -c wattmeter, 
d -c voltmeter, d -c ammeter, temperature indica- 
tor, power -factor meter, synchroscope, and 
frequency meter. 

GENERAL ELECTRIC 
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Y TYPE B116 
BLILEY 

APPROVED 
F0R 

PRODUCTION 

TECHNIQUAIITi Y 

9YSTALS 
fngineefd to the "MUST" 

Yequirements of current military 
and commercial communications 

When you write Bliley Type BH6 
into your specifications you meet all 
requirements,military r -,ommer- 
2ial . . and you have simplified 
your design considerat cns by the 
alimivation of unnecessary multi- 
plier stages. Type BH6 is available 
up to 100 MC. Write us for oscilla- 
tor circuit recommendations based 
on your particular requirements. 

tS. 
BLILEY ELECTRIC C{IPANY 

UNION STATION BLDG., ARIE, PA. 

TUBES AT WORK (continued) 

MASTER 
TIME AND 
PROGRAM 
CONTROL 

TRANS- 
MITTER 

SWITCH 
AND 

FUSE BOX 

INDICATING 
CLOCK 

POWER 
SUPPLY 

BUS BARS 

BELL 

ATTENDANCE 
TIME 

RECORDER 

ADAPTER 

Electronic system for synchronizing clocks, 
signal units, time stamps and recorders 

once an hour up to 59 minutes slow 
and 55 seconds fast. 

The new system would be a con- 
venience to industrial concerns, 
schools, and hospitals. 

In the new system, a master time 
control is installed and operated 
from the same alternating current 
to which the indicating clocks are 
connected. This control is the di- 
rector of the entire system and 
keeps all units in agreement with 
it. Every hour electronic tube ac- 
tion in a transmitter at the control 
sends a supervisory impulse out 
over the power lines. A simple elec- 
tronic receiver in each indicating 
clock accepts the impulse. If the 
clock is slower or faster than the 
master time control, it corrects it- 
self once each hour automatically. 
If the clock is in agreement to the 
second to the master control, it 
continues to function as an inde- 
pendent clock. Thus, without spe- 
cial wiring, all clocks in a building 
show the same time. 

This IBM system also permits 
automatic signaling, sounding of 
bells, horns, buzzers, gongs, or 
chimes, through the program unit 
of the master control, without spe- 
cial signal wiring. These signals 
are also fed to the line to actuate 
the electronic receivers when an im- 
pulse is released to them. Three 
different schedules of signals may 
be sounded without special wiring. 
Self-regulating minute impulse 
units, attendance time recorders, 
job cost recorders and time stamps, 
are operated by the system through 
use of an adapter. This adapter is 
connected to the line to receive the 
hourly corrective impulse sent out 
by the transmitter. After verify- 
ing its own agreement with the 
time of the master time control, the 

r 

GOOD BUSINESS TO SAY: 

Yipeliwa r 

RAILWAY EXPRESS offers you 
a complete transportation pack- 
age. Around its nation-wide 
facilities is built a convenient, 
economical shipping service in- 

cluding door-to-door pick - up 

and delivery in all principal 
cities and towns at no extra cost. 

It is designed to meet every one 
of your business or personal 
shipping requirements. 

Your shipments are carried 
swiftly over America's railroads 
and scheduled airlines-provid- 
ing an all-inclusive service for a 

single charge. Consistent im- 

provement in equipment and 
methods is your assurance of a 

continued, dependable, coordi- 
nated shipping service to you, 
your community and the nation. 

THE NATION'S SNIPPING SERVICE 

NATION-WIDE \_/ RAIL -AIR SERVICE 
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HOW 
Resistance -Voltage 

Characteristics 

are altered by 

Resistor Design 

Here are negative resistance -voltage 
curves plotted for two GLOBAR type 
BNR RESISTORS. Both resistors are 
voltage sensitive. However, the two 
curves coincide at one point only, 
namely, 30 volts. But, of more impor- 
tance, observe how the difference in 
resistor design drastically alters its char- 
acteristics. Note the effect a change in 
the shape of the resistor has on the 
slope of its resistance -voltage curve. 
Fundamentally, this change in character- 
istics is accomplished by altering the 
specific resistance of the resistor. 

Graphically presented here, this variance 
in characteristics-caused by resistor de- 
sign points up an important factor in 
specifying and ordering GLOBAR re- 
sistors to meet exact needs of specific 
applications. It is a good reason why 
GLOBAR resistors are not carried in 
stock, but are quickly made to your re- 
quirements. 

To save time and trouble in producing 
for you voltage sensitive resistors that 

RESIST OR S 

---_---_. 

l 

; a a c : sai 
10 

will do the job for which they are in- 
tended, we ask only that you furnish a 
few simple facts. Briefly tabulated, this 
necessary information is: 

1 Type of apparatus in which the re- 
sistors are to be used. 

2 Method of mounting and space limi- 
tations. 

3 Normal operating voltage and peak 
voltage if available. 

4 Resistance and inductance of the cir- 
cuit if available. 

VOLTS 

5 Ohmic resistance of the resistor and 
allowable plus and minus tolerance. 

6 Maximum voltage applied continu- 
ously or intermittently. 

7 Duration of load and elapse of time 
between its application. 

For your engineering tests, we can fur- 
nish samples in a hurry. For any infor- 
mation that may be helpful in working 
out your resistor problems, write Dept. 
V-108, The Carborundum Company, 
GLOBAR Division, Niagara Falls, N.Y. 

GEOBAR Ceramic Resistors 
BYawnsoRUNuuM 

"Carborundum" and "Globar" are registered trademarks which indicate manufacture by The Carborundum Company 
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1 $/LL/ON to ONE:' 

SPECIFICATIONS 

BALLANTINE MODEL 300 
ELECTRONIC VOLTMETER 

RANGE: .001 to 100 Volts, r.m.s. 
(.00001 to 10,000 Volts, with ac- 

cessories) 

ACCURACY: t 2% at any point on 

the scale. 

FREQUENCY: 10 cycles to 150,000 

cycles. 

STABILITY: Permanent calibration- 
unaffected by variation in line volt- 
age, tubes, etc. 

METER: Logarithmic Voltage scale and 

uniform decibel scale. 

AC OPERATION: Will operate on 105- 

125 Volts, 50-60 cycles. (Battery 

operated models also avai able) 

f 2) 

MODEL 220 DECADE AMPLIFIER 

MODE!. 2 MULTIPLIER 

since 1935 

the only VOLTMETER 

featuring a simplified 

LOGARITHMIC 
SCALE 

MODEL arc 
ELEcr20SIC 
VOLTI9ETER 

The Model 300 Voltmeter is a 
valuable tool for measurements 
in communication and "weak 
current" engineering. Its un- 
usual sensitivity, accuracy and 
stability make it ideal for work 
in the audio, carrier, and super- 
sonic ranges. Logarithmic meter 
indication assures uniform ac- 
curacy of reading over the whole 
scale while permitting range 
switching in decade steps. There 
is but one scale to read for all 
ranges. Output jack and output 
control are provided so that the 
voltmeter can be used as a high - 
gain stable amplifier. 

Accessories include Model 220 
Decade Amplifier, which supplies 
standardized gains of 10x and 
100x, and the Model 402 Mufti - 
pliers which supply additional 
ranges of 1,000 and 10,000 Volts. 

Descriptive Bulletin No. 12 Available 

IIALLATIN1 LABOItATOItifS, INC. 

BOONTON, NEW JERSEY, U. S. A. 

TUBES AT WORK (continued) 

adapter then proceeds to verify the 
agreement of the minute impulse 
units with itself and to correct any 
variations from accurate time 
which might have occurred in them 
during the preceding hour. 

Sound Flashlight 
for the Blind 

BY VICTOR TWERSKY 

Technical Adviser, Guidance Dccice Project 
Biology Department 

city Collrge of New York 
Ne.v York 

VARIOUS obstacle -detecting devices 
to aid the blind in foot travel are 
being studied by research labora- 
tories. A group of students from 
the City College of New York have 
developed a relatively simple "sound 
flashlight" which has proved suc- 
cessful in aiding sightless persons 
to detect and avoid objects in walk- 
ing which might otherwise be dis- 
covered by collision. 

Similar in size and shape to a 
large flashlight, the unit is carried 
by the blind person with a scanning 
motion. Sound waves projected 
from the unit in a narrow beam are 
reflected by solid objects, and the 
reflected sound warns the user of 
the object's presence. 

The heart of the unit is a single - 
tube oscillator powered by hearing - 
aid batteries. The circuit is shown 
in the accompanying schematic dia- 
gram. A headphone unit was 
chosen for the transducer, and its 
inductance in conjunction with the 
0.002-t.f capacitor form a resonant 
circuit for the desired frequency 
range between 8 kc and 15 kc. 

The choice of this range of fre- 
quencies was guided by the consid- 
eration of reflection and interfer- 
ence from ambient noises which 
might be encountered out of doors. 
It was found advisable to make 
the frequency adjustable to allow 

Complete circuit of the obstacle -detecting 
oscillator 
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Tell us your needs. Quite prob- 
ably we can be of value to 

you in your planning and 
production. Your inquiry will 
receive personal and experi- 
enced attention. 

...punching dies available 
in endless Vane for 

COS M ALI E 
COIL FORMS 

Manufacturers of radio and television receivers 

KNOW the outstanding advantages of COSMA- 

LITE in both performance and price. 

There is a further saving in time and costs through 

the use of our extensiva number of dies available 

to purchasers of Cosmalite Coil Forms. 
. Trade Nark Re,rintered 

7lß CLEVIE LAN D CONTAINER a. 
6201 BARBERTON AVE. CLEVELAND 2, OHIO 
All -Fibre Cans Combination Meld' and Paper Cans 
Spirally Wound Tubes and Cores for all Purposes 
Plastic and Combination Paper and Plastic Items 

PRODUCTION PLANTS also at Plymouth, Wisc., Ogdenshurg, N.Y., Chicago, Il l.. Detroit, M ich., lameshurg, N.1. 

PLASTICS DIVISION at Plymouth, Wise. ABRASIVE DIVISION at Cleveland, Ohio 

SALES OFFICES : Room 5672, Grand Central Term. Bldg., New York I7, N.Y., also S47 Main St., Hartford, Conn. 

CANADIAN PLANT: The Cleveland Container Canada, Ltd., Prescott, Ontario 
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Fishing reel geariz must operate smoothly at a spec( 
of 3000 revolutions per minute or more, 
when a cast is executed. These gears must also 
withstand the strain of hauling in a fighting fish of 
unpredictable size and strength, thus rendering a dual 
purpose: speed and velvety smoothness in one 
direction --strength and durability in the other. 

Instruments and machines have individual gear 
problems. For over a quarter of a century, Quaker 
City Gear Works has solved thousands of them 
and produced millions of gears of 
every description up to 60" in diameter 
for manufacturers in many diversified industries. 

Aircraft controls, dental drills, electric clocks, 
gauges, indicators, heat controls, machine tools, 
radar, radios, washing machines and motion picture 
projectors are but a few of the many conveniences 
of modern progress which depend upon the 
heartbeat of Quaker City Gears. Your gear problem 
is our business, our large productive 
capacity is at your service. 

YOUR INQUIRIES WILL RECEIVE PROMPT ATTENTION 

The heart of the Outdoorsmau 
CCustomtiter 

reel illustrated above is but one cf many 

gear trains developed by our engineers 

produced in our fully equipped plant. 

uaker City Gear Works 
i N C O R P O R A T E D 

1910 N. Front Street, Philadelphia 22, Pa. 

(continued) 

In appearance, the sound flashlight re- 
sembles the conventional type 

changes for different conditions and 
for relief of ear fatigue. Experi- 
menters noticed that sound at fre- 
quencies below 10 kc attracted con- 
siderable undesired attention from 
bystanders. 

Beam widths between 12 and 30 
degrees (depending on frequency) 
are possible with the reflector 
which is 4 inches in axial length 
and 4 inches in diameter at the 
mouth. The reflector is made of 
spun aluminum covered with papier 
maché. 

The headphone transducer is 
mounted at the focal point of the 
reflector. It is insulated from the 
metallic reflector by a layer of 
sponge rubber and held in place by 
rubber cement and papier maché. 
A male plug is embedded in the 
rear of the horn for connection of 
the extension cord from the oscilla- 
tor which is carried in a pocket. 

To reduce the intensity of the 
sound reaching the user caused by 
leakage around the rim, baffles of 
cotton and sponge rubber are used 
with only slight reduction in the 
intensity of the main lobe. 

Although the sound flashlight 
was designed primarily as an ob- 
stacle detector, skilled operators 
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SPECIFY THIS TUBE 
for h -f heating equipment to do these jobs 

Seal, stitch, and join plastics and various other substances 

or 
anneal 

ce -harden parts 

--quick-solder--set 
gluesesby 

Brazeheat conduction 

Defros* and cook foods electronically 

"IF YOU MANUrACTURE SMALL ELECTRONIC HEATERS, 

YOU'LL FIND TYPE GL -592 THE RIGHT OSCILLATOR 

OF LATEST DESIGN-POWERFUL, COMPACT, 

ECONOMICAL, LONG-LIVED!" 

NATURALLY you 
want to profit 

from the zooming 
demand for elec- 
tronic heaters for 
high-speed repeti- 

tive work. And knowing it's the oscillator 
tube that makes or mars performance, you 

intend to be extra -careful about tube high 
frequency-ample capacity in watts-reli- 
ability that users can bank on-availability 
you can bank on! 

These qualities are packaged in Type 
GL -592. The tube already is in service, 
helping to speed plant output. Stocks are 
on hand to meet your requirements, and 
sockets, grid connectors, finned anode 
connectors, all are available. Specify and 
install... there'll be no lag between the two. 

That high frequency ceiling (150 me at 

full ratings) means Type GL -592 will 
handle easily the up -to -70 -mc require- 
ments of bench dielectric heaters, not to 

GENERAL 

mention lower -frequency induction work. 
The tube carries substantial plate ratings, 
and if still more power is desired, a pair 
or two pairs may be employed without 
prohibitive increase in cost or size of the 
equipment. Conversion efficiencies above 

70 percent are routine for the GL -592 in 
properly designed circuits. Cooling calls 
for merely an 8 -inch household -type fan, 
or a small and inexpensive pressure blower. 

The tube is sturdy-cathode, grid, and 
anode are solidly mounted and braced. 
All leads are short. Fernico metal -to -glass 
seals mean (1) no cemented caps or bases 
with the dielectric losses these entail, (2) 
no soft -soldered leads or terminals to- 

come loose. 
Get further facts about this modern, 

efficient, tough triode-including the fa- 

vorable price-from your nearby G -E elec- 
tronics office! Or wire or write Electronic 
Department, General Electric Company, 

Schenectady 5, New York. 

ELECTRIC, 
FIRST AND GREATEST NAME IN ELECTRONICS 

GL -592 
Power Triode 

Ratings, Class C Power Amplifier 
and Oscillator 

Filament voltage 
current 

Max ratings: 
d -c plate voltage 
d -c grid voltage 

d -c plate current 

d -c grid current 
plate input 
plate dissipation 

Type of cooling 

Frequency at max ratings 

lo v 

5 amp 

CCS ICAS 

3,500 v 3,500 v 

-500 v -500 v 

250 ma 350 ma 

50 ma 100 ma 

670 w 1,000 w 

200 w 300 w 

forced -air 
150 mc 

The G -E line of power triodes 
for electronic heating is com- 

plete, covering every need and 

application. Tube types range in 

max plate voltage from 2,000 v to 

23,000 v-max current, from 250 

ma to 10 amp-max dissipation, 
from 125 w to 100 kw. Prices and 

details on any or all types will be 

supplied at your request. 
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M SINEE 
e/m 11W92 el 

11 

In the field of electronics and the electrical 

goods industry, MOSINEE stands for paper -base 

- processing materials with scientifically 

controlled chemical and physical properties, high 
quality standards and dependable uniformity ... 

with good dielectric strength, high tensile Or tear 
strength; proper softness or stiffness; 

crcpcd with controlled stretch or flexibility; specified 

pH for maximum -minimum acidity or - 

alkalinity: accurate caliper, density, liquid repellency 

or absorbency . or other technical 
characteristics vital to Your quality standards and 

production requirements. 

MOSINEE PAPER MILLS COMPANY MOSINEE, WIS. 
,....N /r('/,r,/,,rte, e Jï/(,,,erf;,(./ e.,J , 

TUBES AT WORK (continued) 

have been able to detect slight de- 
pressions by directing the beam so 
that it makes an angle of about 60 
degrees with the ground. The de- 
vice is most successful, however, in 
detecting such obstructions as trees, 
lamp posts, parked vehicles, hedges, 
flights of stairs leading up, and 
open doorways. 

Preliminary tests showed that 
detection was possible at distances 
up to and greater than 30 feet, de- 
pending on the number of obstacles 
present, the prevailing acoustical 
conditions and the user's experience 
and proficiency. 

RADAR -EQUIPPED LINER 
BERTHS IN FOG 

Radar installation in iron hutch atop 
navigation bridge of 20,000 -ton Canadian 
Pacific line's "Empress of Canada" with 
plan position indicator screen just above 
operator's head. Repeater tube is located 
on navigation bridge for use by captain 
and pilot, who keep in contact with the 
trained radar operator by telephone when 
interpretation of complex patterns is re- 

quired 

View of "Empress of Canada" running into 
fog in the Mersey. This ship recently came 
into Liverpool harbor in total fog and 
reached her berth entirely by radar. The 
landing stage could be seen by the crew 
only after they had gone half -way down 
the gangplank. The ship is fitted with 

British Admiralty type 268 radar 
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We've got our eye 
on your 

assembly line 
. .. to help you 
speed production 

s 

When we build cabinets, housings or enclosurés for 

you, we plan and work with the objective of saving 

you time, labor and extra operations on your 

duction line. 

Karp -constructed units are handsome and stream- 

lined, but their beauty is more than skin deep. The 

extra value our work affords is a degree of quality, 

accuracy and precision that will speed up your 

assembling operations. 

You will find all units completely uniform in every 

detail, all measurements exact, all holes the right size 

and cleanly drilled, all openings precisely spaced, 

all welding skillfully done with finest equipment. 

pro - 
As a result, in your assembling, all functional parts, 

instruments and controls will fit correctly and easily 

into place Installation operations will be smooth 

and speedy. You will encounter no delays for any 

completion details. This saving of time and labor 

will cut your costs. Your completed assemblies will 

have added market value, too. In short, Karp cus- 

tom craftsmanship will prove less expensive in the 

long run. % 
T. "s 

KARP METAL PRODUCTS CO., INC. 
215 -63rd STREET, BROOKLYN 32, NEW YORK 

mum ilia in ,1zed titiriat 
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ellÚ Ey 

en 
you 

fountain P 
PICKUP 

to . on your 8.-33 the cappin Astatic's 
as putting Cartridges 

change m McrOgr° 

sWit8 
RPM RECORDS 

t° I 

No tools needed . 

No changing of needle pressure 
.. Nothing else to do! 

UNPARALLELED quality of reproduction of Columbia Micro- groove Records is not the only advantage of Astatic's FL -33 Pickup. This new achievement of Astatic precision manufac- ture offers superior utility and convenience as well. Produced to Columbia's own specifications, its LP -33 Crystal Cartridge is easily, instantly replaceable with the new LP -78 Cartridge for playing conventional 78 RPM Records. No tools are needed, no adjusting of needle pressure, there is nothing else to be done. Identical in appearance, the cartridges are de- signed for insertion in the FL Arm on the same slip -in principle with which the modern fountain pen secures itself in its cap. The LP -78 Cartridge has a permanent sapphire needle with .003 -inch tip radius, as compared with the .001 -inch tip of the LP -33. Check the accompanying detailed features. Write for further information. 

FEATURES 

OF 

A STATI C'S 

FI -33 
PICKUP 

FL FILTER-For best performance 
with high quality speakers. Controls 
high Frequency response. 

I. Five -Gram Needle Pressure. 
2. Permanent Sapphire Needle with .001^ Tip Radius. 
3. Approximately One -Half Volt Output. 
4. Frequency Range 30 to 10,000 c. p. s. 

S. Novel Design at Base Eliminates Tone Arm Reso- nances and Assures Perfect Tracking. 
6. LP -33 Cartridge for Microgroove instantly replace- 

able in FL Arm with LP -78 Cartridge having .003" 
radius needle For playing 78 RPM Records. Both simply slip into position, no tools needed, NO CHANGING OF NEEDLE PRESSURE. 

Astatic Crystal Devices Manufactured 
Under Brush Development Co. Patents 

LISTED IN RADIO INDUSTRY RED BOOK 

CORPORATION 
CONNEAUT 01110 

THE ELECTRON ART 
(continued from p 126) 
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PHOTOTUBE CURRENT IN MICROAMPERES 

Agreement of observed and theoretical 
rms noise voltages indicates that, over the 
measured range, shot effect is the only 
important contribution to the noise output 

of vacuum phototubes 

statistics, which gives"' ô - No -112 

where No is the average number of 
electrons emitted in the interval T 
seconds. The mean fluctuation 0 
is equal to the product of the mean 
relative fluctuation and the average 
number of electrons emitted during 
the interval, or ä = No". This 
result implies that the random vari- 
ation in phototube current (noise) 
is proportional to the square root 
of the phototube current, if every 
electron that is emitted by the 
cathode reaches the anode. 

When a phototube provides the 
input signal to an amplifier, the 
output of the amplifier consists of 
the shot noise from the phototube 
and the thermal noise from the in- 
put resistance of the amplifier, 
assuming that subsequent stages in 
the amplifier contribute relatively 
negligible noise. If the character- 
istics of the amplifier are known, 
the noise contribution of the photo - 
tube can be calculated from the 
measured noise output. 

Effect of Amplifier 

The mean -square voltage across 
the output terminals of an amplifier 
is given bye 

VN2 = 2ei f m Z2G$df 
0 

in which VN is the rms noise volt- 
age, e the change on an electron 
(1.59 X 10-18 coulomb), i the photo - 
tube current in amperes, Z the 
phototube coupling impedance in 
ohms, G the voltage gain of the 
amplifier, and f is frequency in 
cycles per second. Inasmuch as G 
is a function of frequency, this 

162 
November, 1948- ELECTRONICS 

www.americanradiohistory.com



115. 
JJ -1 -71 J3.L1J2J.211.J 

Hermetic.... Pressure 

Stupakoff hermetic seals are the answer where pr 

ucts must have permanently vacuum- and pressure - 

tight insulated electrical lead-ins. They seal against 

atmosphere, dirt, dust, fungus, and other foreign 

substances that normally cause failures. 

Available from stock or specially made to suit your 

needs, Stupakoff metal -glass seals can be supplied 

Give Permanent.... 

ht Seals 

PP:), 

1 

with single or multiple, hollow or solid electrodes. 

The metal Kovar is available in sheets, rod, wire, 

ng and special shapes for manufacturers having 

orking facilities. 

gladly send literature, recommendations 

and your hermetic seal requirements. Write 

today. 

Wour6 ?et ilteta(.evw. 

LATROBE, PENNSYLVANIA 
Cable Address: Stupakoff, Latrobe, Pa. 
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WANT TO MAKE SOMETHING 
OF IT? 

Pictured above is a tube of Taylor Laminated Phenol Fibre, 
just as it comes from our production line. 

Pictured below is a coil form . . . quickly fabricated from 
this same tube. Note the precision of the punching and 
threading. 

Sheets, rods, and tubes of Taylor Laminated Plastics possess 
so many properties, physical and electrical, of interest to 
industry ... and adapt themselves'to such a variety of fabri- 
cation processes . . . that their usefulness grows and grows 
and grows. 

If you want a dependable source of supply for Phenol Fibre, 
Vulcanized Fibre, or special laminates ... or if you're interested 
in having completed parts or sub -assemblies delivered on 
schedule at your plant ... get in touch with Taylor. Send a 
sketch or blueprint, if you will, and we'll tell you exactly what 
we can do for you. Expect plenty; you won't be disappointed. 

'TAYLOR 1F'=$RS 
COMpA1V'Y 

LAMINATED PLASTICS: PHENOL FIBRE VULCAN IZED FIBRE Sheets, Rods, Tubes, and Fabricated Parts 

NORRISTOWN, PENNA. Pacific Coast Plant: LA VERNE, CAL. 
Offices in Principal Cities 

THE ELECTRON ART (continued) 

equation indicates that the noise 
output is proportional to the square 
root of the amplifier bandwidth. 
The noise due to the amplifier can 

Effective Noise Bandwidth 
of Tuned Amplifiers 

Number 
of stages 

Bandwidth 
factor 

1 1.57 
2 1.22 
3 1.15 
4 1.13 
5 1.11 
6 1.10 

infinity 1.06 

Effective noise bandwidth of an amplifier 
consisting of cascaded, independent, iden- 
tical, single -tuned pentode stages is the 
product of the overall half -power band- 
width of the amplifier and the above 
bandwidth factor for the appropriate num- 
ber of stages 

therefore be reduced by making the 
pass band of the amplifier as nar- 
row as other design considerations 
permit. 

Usually in computing the noise 
contribution of an amplifier, the 
bandpass characteristic, including 
the skirts out to -6 db of the 
midband transmission, is measured 
and the frequency -gain area cor- 
responding to a rectangular band- 
pass obtained to simplify the calcu- 
lation. A rigorous approach' shows 
that the noise bandwidth equals the 
overall half -power bandwidth of the 
amplifier times a factor which is 
a function of the number of stages, 
as given in the table. This band- 
width factor accounts for the skirt 
shape and indicates that increasing 
the number of identical stages, up 
to about three stages, produces an 
appreciable reduction in equivalent 
noise bandwidth for circuits of fixed 
selectivity. On these considera- 
tions an amplifier consisting of 
three tuned stages with a cathode 
follower output was built. A peak 
gain of approximately 9 X 104 at 
395 kc was obtained. 

Experimental Method 

The input circuit to the ampli- 
fier consisted of the phototube and 
its load resistor in parallel with 
the amplifier input impedance. The 
coupling impedance Z was meas- 
ured to be 21,000 ohms to within 5 
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C TOO O lOVE .D tv tr. 
-PROOFED WITH 

;6t_. 

CAN BE RADI 

+ 

When we say Radio Noise-Proofed-we mean Radio 

Noise -Proofed. It's no trick at all to build a filter 

with high attenuation at 150 kc or 100 me ... but 

to build one which filters at 150 kc and 100 me-as 

well as all points in between-is a horse of a differ- 

ent color. We know because we've done it. It is 

only one of hundreds of available types of C -D 

Quietones designed for all standard requirements. 

kr 
r 

.r 4r'^ 
..nn1P'e 
. Np1çt;.Y 

ti5 

Among these stock types there may be one which 

will bring the interference level of your product 

down to the level of a rabbit's bark. If not, we 

invite you to make full use of our Radio noise - 

proofing laboratory and our engineers for the de- 

velopment of a unit designed for your specific needs. 

Your inquiries are cordially invited. Address : 

Cornell-Dubilier Electric Corporation, Dept.K-11, 

South Plainfield, N. J. Other large plants in New 

'a+ 
30e ̀

F O 0 0.GESS MPNU 

oao 
5 

A 

cWee:* 

Bedford, Worcester and Brookline, 

Mass., and Providence, R. I. 

Make Your Product More Saleable 

With C -D Quietone Radio Noise 

Filters and Spark Suppressors 

1910 1948 

MICA DYKANOL PAPER ELECTROLYTIC 
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An Electrical Relay, whatever its style or type, 
responds to a changing condition in one 
electrical circuit to cause a change in another I 

electrical circuit. 

Wherever electrical energy is used as a con- 
trolling agent, SIGNAL ENGINEERING Relays 
can be applied in a wide variety of uses. I `S 

Perhaps you have an electronic circuit 
where a change in voltage or current re- 
quires the switching of several other cir- 
cuits. The SENSITIVE MULTIPLE CONTACT 
PLUG -TYPE RELAY, illustrated at right, is 

designed to meet just ¡ J 

such a condition and 
, offers up to 6 pole, double throw, with 

a 20 point plug. A.C. or D.C. Ask for 
Bulletin 50-6. 

OR 
A keying circuit or pulsing circuit where 
rapid response and low current drain 
are required characteristics. The SERIES 

10 AND SERIES 20 RELAYS are 
fast, sensitive, shockproof and 
are adaptable to many contact 
arrangements. Bulletin KR1-6. 

OR 
The need for a small, rugged, POWER 
RELAY, double pole, double throw, 
without pigtails, for operation of bells, 
horns, lamps, small motors, etc. Write 

for Catalog 6-6. 

OR 
An application requiring a high fre- 
quency COAXIAL CABLE RELAY, with 
correctly designed, low loss circuit, 
available with A.C. or D.C. actuating 
coils. Bulletin CR I-6. 

2, A A A. 1 
and MANUFACTURING COMPANY 

NEW YORK 11, N. Y. 

THE ELECTRON ART (continued) 
percent; this impedance can be con- 
sidered constant over bandwidth. 

The phototube used in these 
measurements was a GE 1P24. Sev- 
eral tubes were tested and little 
difference between them was found. 

The output voltage from the 
amplifier was measured by two 
methods : a vacuum thermocouple 
with a 3,000 -ohm resistor in series 
indicated the rms value of the out- 
put, while a vacuum -tube voltmeter 
was used to measure peak voltage. 
(The vtvm was a peak reading 
instrument calibrated in rms value 
of a sine wave, which is 0.707 of 
the peak. Therefore the actual 
meter readings were multiplied by 
1.414 to obtain peak values.) The 
thermocouple output is fed to a 
galvanometer. The combination 
was calibrated at 395 kc and 
checked at 300 and 500 kc, at which 
frequencies the calibration was 
little changed from the center -fre- 
quency value. 

Theoretical values of the noise 
output of the amplifier were ob- 
tained from the foregoing equation 
using the measured value of Z. The 
expression 

Jo 
G2d f 

was evaluated by numerical inte- 
gration of the measured response of 
the amplifier, with squared ordi- 
nates. Substituting the numercial 
values in the equation for noise 
gave Vs2 = 3.0 X 104i square volts, 
where i is the phototube current. 

Theoretical and observed values 
for Vy are shown in the graph. 
Observed values were corrected for 
residual amplifier noise by means 
of the relationship 

VN = (Vo2 - VR2) I 

where V0 is the measured amplifier 
output voltage with noise signal 
from the phototube applied and VR 
is the residual noise with no applied 
signal. The residual noise amounted 
to about 0.3 rms volt. The close 
agreement between theoretical and 
observed values indicates that other 
sources of noise contribute very 
little to the noise output. 

Observed peak values are also 
plotted on the graph. The peak 
voltage is about three times the 
rms value. This represents con- 
siderable departure from sinusoidal 
waveshape for which the peak value 
is 1.414 times the rms value. (Some- 
thing about the impulse waveform 
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TC -3 

Cycles 

The big three out of 30 types of 

toroidal coils we are supplying. 
TC -1 any ind. up to 10 hys. 

TC -2 any ind. up to 30 hys. 
TC -3 any ind. up to .750 hys. 

Auiutell g effleaKif 
YONKERS 2, NEW YORK 

CABLE ADDRESS BURNELL" 
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FOR THE NEW TELEMETERING BAND 

-8enee pacific 
MODEL TXV-2A 

TRANSMITTER 

/12,05, 
The Bendix Model TXV-2A Transmitter is a VHF direct 

FM transmitter developed to supplement a complete line of 
telemetering components designed for use in the FM/FM 
subminiature telemetering system. 

Complete telemetering facilities are available at Bendix Pacific 
including not only the manufacture and supply of components, 
but also installation and application engineering, field operations, 
data reduction and engineering consultation. 

r 
SPECIFICATIONS 

Frequency range: 209 me to 227 Inc 
Modulation: to ±,125 kc 
Power required: 135 volts at 40 ma and 6 volts at 0.45 amp. 
Nominal output: 0.5 watt into 51.5 ohms 
Weight: .875 pounds 
Case Dimensions: 2 inches in diameter -513 inches long 

(excluding connectors) 

\ ,., '. tA 1" .-5...r.I..:ss. 

Additional information on the 
TXV-2A Transmitter 

or other telemetering 
components or services 

is available upon request from 
qualified companies. 

East Coast Offices: 475 Fifth Ave., New York 17, N.Y. 

»miencolrMlrqN 

THE ELECTRON ART (continued) 

of the noise could be inferred from 
this factor of three, but would have 
little significance without further 
measurements.) 

Conclusions 

From these observations it is 
concluded that the noise output 
from vacuum phototubes is almost 
entirely due to shot effect for cur- 
rents up to at least one milliampere, 
and can be calculated simply and 
accurately. The fact that the peak 
to rms ratio is higher for the noise 
signal than for a sinewave is im- 
portant in applications where the 
response to peak voltage is being 
used. 

REFERENCES 

(1) A. L. Hughes and L. A. DuBridge, "Photoelectric Phenomena," p 34, McGraw- Hill Book Co., 1932. 
(2) B. A. Kingsbury, The Shot Effect in Photoelectric Currents, Physical Re- view, 38, p 1458, 1931. 
(3) J. B. Johnson and F. B. Llewellyn, Limits to Amplification, Electrical Engi- neering, 53, p 1449, 1934. 
(4) Henry Waliman, Stagger -Tuned 

I -F Amplifiers, MIT Rad. Lab. Report No. 
524. (The factors for 1, 2, 3, and 4 stages were independently determined by 
I. Rotkin and P. R. Karr of NBS and reported by them at the October 1947 Meeting of URSI In Washington.) 

Detecting Displacement 
SENSITIVE variable -resistance heli- 
cal spring transducers are being 
studied by W. A. Wildhack and his 
associates at the National Bureau 
of Standards. The device consists 
of a gold -coated nickel -alloy wire 
spring that is wound with high ini- 
tial tension and so that its elastic 
constant varies slightly along its 
length (by varying the winding 
tension, angle of feed or spring 
radius). Thus, when the spring is 
slowly loaded, the turns pull apart 
one by one rather than simultane- 
ously. When the spring is entirely 
closed, it has a low electrical re- 
sistance from end to end because of 
the low contact resistance of the 
gold plating; as it is loaded, the re- 
sistance continuously increases. 
The percentage change in resistance 
can be hundreds of times greater 
than the percentage change in 
length. Displacements of 0.0001 
inch can be measured without elec- 
trical amplification by this highly 
sensitive and versatile method that 
is applicable to strain gages, pres- 
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TR1, 

TRADEMARK 
REOtSTERtP U S PATENT OFFICE 

a superior, low cost 

alternate for many 

commonly used materials 

-`- 

Exam -Ate" A manufacturer replaced a machined part which 

cost him 33 cents each with an improved AlSiMag component 

which cost 14 cents each. AlSiMag engineers cooperated in 

redesigning this component for maximum usefulness to the 

customer and minimum produceion cost-That same engineering 

cooperation is available to you on request. 

Engineers are often surprised to find that metal, plastic or 

wood parts can be replaced with AlSiMag components at a 

saving in cost. At the same time they usually gaih highly de- 

sirable advantages in product performance. It is natural that 

d product with the many superior advantages of AlSiMag would 

be expected to be expensive. The basic materials in AlSiMag 

are costly. 
Automatic and efficient manufccture permits quantity pro- 

duction of AlSiMag parts at low prices. Thus, AlSiMag prices 

are frequently lower than prices of similar parts in cheaper 

materials which are more expensive to fabricate. 
AlSiMag techniccl ceramic co-siponents are custom made 

for the individual requirement. AlSiMag is the trade name of 

a large number of ceramic compositions. The physical charac- 

teristics of the various compositions are clearly and accurately 

listed in the AlSiMag Property Chart, sent free on request. 

Our engineers will be glad to submit suggestions on design 

and give you information on cost of you will submit details of 

your requirements. 

4 7 T H YEAR OF CERAMIC LEADERSHIP 

AMERICAN LAVA CORPORATION 
CHATTANOOGA 5, TENNESSEE 

SALES OFFICES: ST. LOUIS, MO., 1123 Washington Ave., Tel: Garfield 4959 NEWARK, N. J., 671 Broad St., Tel: Mitchell 2.8159 CAMBRIDGE, Mass., 38-B Brattle St., 

Tel:. Kirkland 4498 CHICAGO, 9 S Clinton St., Tel: Central 1721 LOS ANGELES, 324 N. San Pedro St., Tel: Mutual 9079 PHILADELPHIA, 1649 N. Broad St. 
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COLLINS RADIO COMPANY 
chose STANDARD'S Crystal -Type 20 

for their "new vhf navigation receiver" 

Type 51 R-1 

To build a receiver intended for airline and military 
service in the vhf navigation and communication 
bands. Compactness and elimination of extra weight 
dictated use of a crystal that is light in weight, 
hermetically sealed and highly stable. 

STANDARD'S Crystal -Type 20 

(as stated by Collins Engineering Department) 

(1) Standard's Type 20 meets ±.005 % 
stability requirement over -55°C 
to +90°C range and is hermeti- 
cally sealed in dry nitrogen. 

(2) Low price for required perform- 
ance. 

(3) Best volume and shape factor. 
(4) Standard's Type 20 proved con- 

sistently superior in stability and 
activity. 

Let us send you our 
FREE catalog showing 
the STANDARD line of 
frequency control units. 
For special problems, 
our engineering depart- 
ment is at your service. 
There's no obligation 
involved. 

(We manufacture qual- 
ity super -sonic and 
ultra -sonic crystals.) 

STANDARD PIEZO COMPANY 
Office and Development Laboratories 

CARLISLE - PENNSYLVANIA 

THE ELECTRON ART (continued) 

Basis of sensitive mechanoelectrical trans- 
ducer is progressive separation of turns 
under increasing tension. Unloaded re- 
sistance is that of a solid cylinder because 
of low contact resistance between gold 
plating on coils and high average initial 

tension of the spring 

sure elements, accelerometers, 
weighing devices, temperature con- 
trollers, and other measurements 
involving changes in dimensions. 
The preferable construction for a 
transducer using such springs is a 
four -arm bridge in which a dis- 
placement elongates one pair and 
shortens the other pair of springs. 
Measurements with this circuit are 
reproducible to one percent. 

Reducing Hum in Pentodes 
By IMRE ZAKAHIAS 

Picofarad Elektromos Meroberendezesek 
Budapest, Hungary 

USING SCREEN -GRID TUBES for am- 
plifying low-level signals of the 
order of ten microvolts having fre- 
quency components in the band 
from 0.5 to 200 cycles per second, 
as in equipment for electrocardi- 
ography and electroencephalog- 
raphy, is troublesome because of 
the residual hum from the alternat- 
ing current used in the heaters, de- 
spite screening, filtering, and 
grounding of the cathode. Tests 
show that this heater hum varies 
with tube type and between indi- 
vidual tubes of the same type. To 
find means for counteracting this 
source of hum, measurements were 
made which showed the effective- 
ness of the several alternatives. 

Sources and Measurement of Hum 

If there is a potential difference 
between cathode and heater, as in 
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Youe sure 
WHEN IT'S 100% PRESTO 

Pictured here is an all -Presto 
single channel recording sys- 

tem. Above is the block dia- 
gram, worked out for this 
equipment by Presto engi- 
neers. 

WHEN YOU NEED recording or transcription equipment you 
can't go wrong if you make the complete system 100% Presto. 

For Presto is the world's foremost manufacturer of recording and 
transcription equipment and discs. And Presto's experience with 
countless installations, including all the big ones, will aid you in 

achieving greater efficiency and trouble -free operation. 

The recorder is the 8DG with direct gear drive. The amplifiers 
are the 39-B three channel preamp, the 41-A limiter, the 92-A 60 

watt recording amplifier, and the 89-A monitor. 

Multiple channel installations consist of as many duplications of 

the basic channel as are needed with the addition of switch or patch- 
ing facilities. When you think of recording, think of PRESTO. 

grt 
RECORDING CORPORATION 

Paramus, New Jersey 

Mailing Address: P.O. Box 500, Hackensack, N. J. 

In Canada: WALTER P. DOWNS, Ltd., Dominion Sq. Bldg., Montreal 

WORLD'S LARGEST MANUFACTURER OF INSTANTANEOUS SOUND RECORDING EQUIPMENT AND DISCS 
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THE ELECTRON ART (continued) 

wd SHORE "900MG" 

Gives Maximum Reproduction of 
Micro -Groove Record Fidelity 

The Shure "900MG" Pickup is an ideal instru- 
ment for tracking on the new micro -groove 
records. It tracks at 6 grams ... uses a special 
offset osmium -tipped needle with a point radius 
of only .001" ... and has an output of 1 volt! 
The Shure lever system has been adapted in the 
development of this new pickup - providing a 
high needle compliance. Listen to it-you will be 
thrilled with the results! 

Model `900MG" Code: RUZUZ 
Shure Patents Issued and Pending. Licensed under the Patents of the Brush Development Co. 

SHURE BROTHERS, Inc. 
Microphones and Acoustic Devices 

225 W. HURON ST., CHICAGO 10, ILL. CABLE ADDRESS: SHUREMICRO 
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REPORTED IN FIG. 3C I 

FIG. 1-Experimental circuit for measuring 
hum produced by heater current 

self -biased circuits and in which 
case the cathode is not grounded, a 
portion of the hum can arise from 
leakage currents between heater 
and cathode. But usually the hum 
results from the fluctuations of the 
current distribution between screen 
grid and plate caused by the deflec- 
tion effect of the alternating mag- 
netic field of the heater current. 
Tests in which the tube was heated 
by direct current and an auxiliary 
alternating potential of six volts 
was applied between heater and 
cathode, with the cathode grounded, 
showed no hum. Also, the hum dis- 
appeared when the screen was con- 
nected directly to the plate, with 
a -c heating. Furthermore, the hum 
was found to be up to 40 fold great- 
er in a variable -mu tube such as an 
AF 3 (comparable to a 58) com- 
pared to a sharp cutoff tube such 
as the AF 7 (like a 57). It was 
also observed that the hum varies 
with the operating point so that 
varying the control or screen bias 
can cause the hum to pass through 
zero, and that an unbypassed 
screen biasing resistor tends to in- 
crease hum whereas an unbypassed 
cathode resistor tends to decrease 
it. 

In making these measurements 
of power line hum, the compensat- 
ing method was used. A voltage, 
derived from the heater circuit by 
means of a wired potentiometer, 
for controlling magnitude, and a 
differential capacitor, for adjusting 
phase, was impressed on the plate 
of the tube under test. The normal 
operating voltages for the tube were 
obtained from batteries; Fig. 1 
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YOU GET QUALITY PLUS ENGINEERING SERVICE WITH G -E PERMANENT MAGNETS 

The three G -E permanent magnets 
shown below produce an auto- 
matic braking effect in the new 
Bristol Electromatic Reel manu- 
factured by the Horton Manu- 
facturing Co., Bristol, Conn. 

The magnets that brake your reel 
Now it's G -E permanent magnets for greater accuracy 

in casting. The permanent magnets shown above develop a 
non -friction braking action directly in proportion to the speed 
of the plug. Maximum braking is applied at the start of the 
cast and, as the spool is slowing down, the braking effect 
decreases automatically. 

G -E permanent magnets are continually finding wide 
application in many fields. The magnetic reel is but one ex- 
ample of the adaptation of an industrial magnet engineering 
principle to an entirely different field. 

Perhaps there's a use for G -E permanent magnets in 
your product. Or, you may wish to improve your present mag- 
net design for greater efficiency. Our engineers will be glad 
to work with you to improve your product. For details and 
your free copy of CDM-1, G -E PERMANENT MAGNETS, 
write Metallurgy Division, Section CM -11, Chemical Department, 
General Electric Company, Pittsfield, Mass. 

PERMANENT 
MAGNETS 

GENERAL 

Smooth casting action with the 
Bristol Electromatic Reel 

Three G -E Sintered Alnico magnets are 
mounted on a non-magnetic plate having 
adjustable air gap. A bi -metallic disc of 
copper and steel mounted on the end of the 
spool cuts the lines of force of the permanent 
magnets. The eddy currents induced set up 
electromagnetic poles which repel the perma- 
nent magnet poles producing a drag on the 
speed of the spool. Since the strength of the 
electromagnetic poles depends on the speed 
of rotation of the spool, this braking effect 
is automatically applied at all times in just 
the right amount. Outstanding advantages of 
this new reel are smooth costing action, 
greater accuracy, and freedom from backlash. 

ELECTRIC 
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Porojeddemat 

TAPE RECORDING 
weed FM QUALITY 

cued EASY PORTABILITY 

The b a sic Magnecorder 
recorder mechanism (PT6-A) 

The New 3 Element 

MAGNECORDER 
The Magnecorder meets the highest broadcast standards, 
and it costs you less. You buy and combine only the 
units you need: 
Magnecorder (PT6-A) - Basic recorder mechanism. 
Portable Mixer -Amplifier (PT6-P) - Recording and repro- 
ducing portable field amplifier. Can be used as high - 
quality remote amplifier. Mixes three low-level micro- 
phones. 
Rack Mount Amplifier (PT6-R) - Recording and reproduc- 
ing amplifier for studio rack mounting. With PT6-A 
makes complete studio recorder -reproducer. 

% d Paztaae! 9e 'd 9Pexr.e! 
Weight - PT6-A, 23 pounds; PT6-P, 29 pounds. 
Wow and Flutter - .2% 
Frequency Response - 40 to 1 5,000 cycles; + or - 2 db. 
Tape Speed - 15 inches or 71/2 inches per second (Inter- 
changeable). 
Motor - Synchronous 1/50 HP. 
Single Control 
Rewind - 45 seconds. 
Reels - Standard 7 -inch 8MM film reels. 
Current failure never throws tape. Instantly interchange 
able from portable to rack mounting. 

Write today for detailed specifications 

360 N. Michigan Ave. 

INCORPORATED 

Dept. E Chicago 1 

THE ELECTRON ART (continued) 

FIG. 2-Characteristics (A) and relative 
hum current in plate circuit (B) of a sharp 

cutoff pentode 

shows the circuit. Balance in the 
plate circuit was indicated by a 
cathode-ray oscilloscope. 

Experimental Method and Results 

So that absolute values could be 
obtained, the deflection sensitivity 
of the oscilloscope and the volts per 
scale division of the balancing po- 
tentiometer were determined. 
Knowing these factors, the hum 
can be expressed in terms of alter- 
nating current in the plate circuit, 
or as the ratio of hum current to 
steady plate current. Shorting the 
two 0.02-meg resistors in series 
with the balancing potentiometer 
increased the compensating voltage 
by a factor of five. Although the 
differential capacitor was found 
necessary to eliminate minor phase 
shifts, it was observed that, in gen- 
eral, the hum was in phase with the 
heater voltage. 

The results are presented in the 
form of curves. Figure 2A is the 
measured characteristic of the AF 
7 tube used in the tests. Figure 2B 
shows the ratio of hum to steady 
plate current as a function of con- 
trol grid voltage for four values 
of screen -grid voltage. Figure 3A 
shows the same measurements plot- 
ted as a function of plate current. 
In interpreting the effects shown 
in these last two families of curves, 
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Product faults found in minutes 

with 11111 vibration exciters! 

Model Cl 

Model S3 

Model SA 

Note that MB Exciters can be swung to any 
convenient angle on the trunnion mounting. 

SOME TIME AGO, a large automotive manufacturer 
was attempting to learn whether gas tanks could 
be strengthened. 

They first used a mechanical shaker on a test 
tank in an attempt to discover possible trouble- 
but days went by without signs of failure. How- 
ever, when an MB Exciter was attached, the tank 
was vibrated to déstruction in a matter of min- 
utes! A repeat test produced a similar failure. 
Based on the visual evidence, which eliminated 
the need for any dynamic computations, the tank 
was redesigned, and it was made not only 
stronger, but materially lighter-cutting costs as 
well as saving steel. 

In another case, where one manufacturer's 
headlight bulbs were failing in great numbers, 
an MB Exciter fixed the blame at once-on the fila- 
ment supporting arm, which was resonating at a 
frequency within the operating range of the car. 

These cases illustrate a technique of testing 
that you'll find increasingly valuable as experi- 
ence shows you new applications for this product 
improver. MB vibration exciters are now being 
used by many of the country's largest companies 
-for fatigue testing, for location of noise sources, 
for determining the vibratory response of prod- 
ucts-and the corrective measures. 

Would you like to know more about how to use 
this shaker in your own work? An MB engineer 
will be glad to give you the benefits of our spe- 
cialized vibration experience. 

If your product has any vibration at all- 
this MB VIBRATION PICKUP will detect it! 

There's no practical lower limit on the 
amplitude of vibration you can detect 
with the MB Vibration Pickup --it's that 
sensitive! And there's no engine it can't 
be used on - it's that durable under 
high-powered pulsations! 

It is a velocity -type pickup, electri- 

cally damped, with a range of 5 to 1000 
c.p.s. and usable in any position. When 
the pickup's electrical output is fed to 
standard voltage measuring equipment, 
it can be used to check products for 
operating smoothness and for quality - 
control. 

WRITE FOR FREE BULLETINS 

Ask for bulletin "Vibration Testing Technique" 
which describes how MB Exciters are used. And 
Bulletin 124A will give you more details on 
Pickup. Write Dept. D5. 

THE 

11 

MANUFACTURING COMPANY, INC. 

1060 State Street 
New Haven 11, Conn. 

VIBRATION ISOLATOR UNITS VIBRATION TEST EQUIPMENT 
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Special Shapes and Features? ... Tolerances within 
.0005" ... Let our experience .n supplying precision 
small and rredium sized gears with such features 
solve these production problems for you ... Ask for 
quotation o s your job specifications. Circular 
on Request. 

MEMEER OF 

I *tee (( 
8-woi._..---- 

` ` 
SPUR 

WORM 
SPLINE 
HELICAL 
SPROCKET 
STRAIGHT BEVEL 
GROUND THREADS 

1021 PARMELE STREET, ROCKFORD, ILLINOIS 

MRO POWER SUPPL 
1. 

0-500 VOLTS D C. AT 

300 MA. WITH POSITIVE 
OR NEGATIVE GROUND 

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 fo 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. 

M 

ELECTRDNIC MEASUREMENTS COMPANY 
RED EANK NEW JERSEY 

THE ELECTRON ART (continued) 
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FIG. 3-Results obtained for sharp cutoff 
tube AF 7 (comparable to a 57) 

it is necessary to take into consi- 
deration the change in gain pro- 
duced by the change in grid bias 
(or plate current). This change 
is shown as a function of plate cur- 
rent, for use with Fig. 3A, in Fig. 
3B. The effect of resistance in the 
screen circuit is shown by the two 
sets of curves in Fig. 3C; those to 
the left show change in gain, those 
to the right show relative hum, 
both as functions of plate current. 

Comparing Fig. 2A and 2B it can 
be found that the equivalent hum 
amplification factor of the screen 
grid is 34 compared to 27 for the 
anode current amplification factor. 
This greater amplification factor 
for the hum is also evident from 
Fig. 3A. Figure 3C shows that, as 
the unbypassed screen resistance is 
increased, the hum increases and 
the gain decreases. The screen -grid 
voltage varies somewhat with plate 
current therefore the curves are not 
fully comparable. At plate currents 
below 0.4 ma the amplification fac- 
tor is small so that the screen de- 
generation is negligible and the 
curves are therefore identical. 

Figure 4 shows measurements on 
an AF 3; Fig. 4A shows the hum, 
Fig. 4B shows the gain. From Fig. 
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Where casIes can't go 

twG MULTIPLEX Cd/] 
Natural hazards are no longer obstacles to the telephone engineer. Standard 

Time-sharing Multiplex can provide a thoroughly reliable trunk system which is 
easy to install and maintain in the most difficult terrain. 
Each equipment deals with up to 24 channels, handling any kind of A.F. traffic 
in the 300-3400 c 's range, including teleprinter and automatic telephone signals. 
Time-sharing Multiplex ensures low crosstalk and noise levels, and fading does 
not affect speech levels. 
A UHF carrier is used, and the normal line -of -sight range can be extended 
by automatic repeaters. 
Complete terminal equipment occupies a double cabinet 7' wide x 2'4" deep 
x 6'6" high, and aerials may be up to 100' from the main equipment. 

Write for Bulletin No. 511 which gives further facts and figures. 

Standard Telephones and Cables Limited Radio Divr"sioJl 
OAKLEIGH ROAD, NEW SOUTHGATE, LONDON, N.11, ENGLAND 

R.D.6. 
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!Engineered to the Highest FM and AM Broadcast Standards 

Model 650 

(Output -46 db) 

¿W! 
High Fidelity Dynamic 

FEATURES LIKE THESE 
WIN TOP RATING 

Stall'« a«d etwe nk Sifeteetil 
Flat out to 15 kc! Extremely high output! Impedance selector! Dual- 

type shock -mount! Remarkably rugged! Individually calibrated! 

Developed in cooperation with station and network 
engineers, the new "650" and "645" meet exacting re- 
quirements of modern high fidelity FM and AM broad- 
cast service. Proved in studio and remote use. Polar 
pattern is non -directional at low frequencies, becoming 
directional at high frequencies. Recessed switch gives 
instant selection of 50 or 250 ohms impedance. Exclu- 
sive Acoustalloy diaphragm withstands toughest use. 
Many other important features assure the ultimate in 
broadcast quality. Satin chromium finish. Fully guaranteed. 

Model 650. Output level -46 db. List $150.00 
Model 645. Output level -50 db. List $100.00 

Broadcast Engineers: Put the "650"or "645" to the test in your station. 
Know the thrill of using the newest and finest. Write for full details. 

NO FINER CHOICE THAN 

5leceercez 
ELECTRO -VOICE, INC., BUCHANAN, MICHIGAN 

Export: 13 East 40th St., New York 16, U.S.A. Cables: Arlab 

Model 645 { 

(Output -50 db) 

THE ELECTRON ART (continued) 

FIG. 4-Curves show change in hum and 
gain of variable -mu tube like a 58 

4A one can infer that at some 
screen voltage between 20 and 40 
volts there should be a hum curve 
having several zeros. From these 
measurements, as summarized in 
the introduction and as elaborated 
in these curves, it can be seen that 
the operating condition of a tube 
affects the relative hum current ap- 
pearing in the plate circuit. Under 
special favorable conditions this 
hum current can be made to vary 
about zero magnitude. 

In conclusion, I express my 
thanks to Mr. Nandor Szabo, chief 
of the Company Erdely and Szabo, 
for making the instruments, and 
to Mr. Henry Tabori for his help 
in the tests, which were completed 
in September 1944. 

SURVEY OF NEW TECHNIQUES 

STEREOSCOPIC SCREENS for motion 
picture or television projection be- 
fore large audiences have been ex- 
perimentally developed by E. G. 

Beard of the Philips Company in 
Sydney, Australia. In its simplest 
form the screen consists of a 
polished metal sheet engraved with 
over -lapping sets of concentric cir- 
cular grooves of semicircular cross- 
section. The grooves act as concave 
mirrors that reflect the two images 
projected onto the screen to the ob- 
servers at the correct angles. The 
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POYOU 
CUT 

P/SCS. OR 

POZZARS' 

Two years ago Soundcraft introduced the `Broadcaster', a premium quality instantaneous 
recording disc. The "super" blank record costs more to make, is worth more to the broadcast 
engineer. 

Representing but a small portion of the cost of a recorded program or record release, the 
blank disc is yet the heart of any recording project. No platter can be more expensive than one 
that loses a program or originates doubtful pressings. Soundcraft knew that key engineers appre- 
ciated these facts. 

Soundcraft's judgment in offering the high -reliability `Broadcasters' (master -selected discs in 
standard sizes) and the wax -like `Maestros' (oversize discs for processing) has been vindicated by 
widespread acceptance on the part of makers of the best off -the -line recordings, transcriptions, 
and phonograph records. 

For real economy don't cut your disc budget, cut the best disc! 
Clip the coupon today for the story of how Soundcraft discs are made, the list of Soundcraft 

distributors, and your sample `Broadcaster'. 

For real economy don't cut your disc budget, 
cut the best disc! 

REEVES U4Jl1UCIZG CORP. 
10 EAST 52nd STREET NEW YORK 22, N. Y. 

V Export Address ' 
REEVINTER, N. Y. 

.Jhe roadcaifer 

To: 
REEVES 
10 E. 52nd 

oUÑ ÿ 2FT CARP Please 
send ° N. Y. sample 'Broadcaster' 

story, distributor 
list, a 

BrO caster 
Naive... and free 

Company 
... 

Address 

Jhe Playgacht Jhe 'Audition' // I , 
he aefro 
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ALBANY: Fort Orange 
Radio Distributing Co. 

BALTIMORE: Radio Electric Service Co. 

BOSTON: The Radio Shack Corp. 

BUFFALO: Radio Equipment Corp. 

CHICAGO: Walker-Jimieson Inc. 

CINCINNATI: United Radio Inc. 

CLEVELAND: Radio & Electronic 
Parts Corp. 

DETROIT: Radio Specialties Co. 

HOUSTON: Geophysical Supply Co. 

INDIANAPOLIS: Phillip E. Graham Co. 

LOS ANGELES: Leo J. Meyberg Co. 

MILWAUKEE: Radio Parts Co. Inc. 

NASHVILLE: Electra Distributing Co. 

NEWARK: Aaron Lippman & Co. 

Parr Electric Co. 

NEW ORLEANS: Radio Parts, Inc. 

NEW YORK: E. B. Latham & Co. 

NORFOLK: Radio Supply Co. 

PHILADELPHIA: Rumsey Electric Co. 

PITTSBURGH: Cameradio Co. 

ST. LOUIS: Van Sickle Radio Co. 

SAN FRANCISCO: Leo J. Meyberg Co. 

ELECTRONS 
INCORPORATED 

127 SUSSEX 
AVENUE 

NEWARK. 
N. 1. 

jPt 
RECTIFIERS 

GRID CONTROL 
RECTIFIERS 

THE ELECTRON ART (continued) 

principle can also be applied to 
transparent screens by using re- 
fracting circular elements instead 
of reflecting ones. Stereoscopic mo- 
tion pictures have been successfully 
shown with the screen. Experi- 
ments will next be made to project 
stereoscopic television pictures in 
which the two views are trans- 
mitted with the interlacing, thus 
requiring no additional bandwidth. 

NOISE has been put to good use by 
two physicists, Drs. J. V. Garrison 
and A. W. Dawson. By using the 
increase in thermal noise with 
temperature as an indication of 
temperature, they have devised a 
method of measurement that oper- 
ates from absolute zero to about 
5,000 F and is more accurate over 
this range than other means. 

STATIC CHARGES can be dissipated 
as formed, thus preventing the pos- 
sibility of abrupt discharges that 
produce interference, by placing 
minute amounts of polonium in the 
vicinity. Radiations from the rare 
radioactive element that are harm- 
less to humans are, nevertheless, 
sufficient to ionize the surrounding 
air so that charges can be dissi- 
pated. Polonium can be plated eas- 
ily onto other metals. 

RESISTANCES from 10" to 10'" ohms, 
for use with phototubes, electromet- 
ers and other high -impedance de- 
vices, have been developed that con- 
sist of platinum evaporated on glass 
and sealed within a vacuum. Such 
resistors obey Ohm's law within 
about one percent from 0.1 to 300 
volts, and are stable with time to 
within a few percent, unaffected by 
humidity, and are small, being 
about 2 inches long and 0.25 inch in 
diameter. A particularly interest- 
ing property of these resistors is 
that the magnitude of the noise 
produced by them equals that theo- 
retically expected from the value of 
their resistance. Patented by D. 
Vodar, Laboratorie de Physique 
Enseignement, Sorbonne, Paris, the 
resistors are commercially produced 
by Etablissement Beaudouin (3 Rue 
Rataum, Paris). 
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Introducing 

PLASTI CON 

TS CAPACITORS -are used in 

PLASTICON 

PULSE FORMING 

NETWORKS 

(operate from - 80° to + 400°F) 

The dielectric combination in Type TS capacitors 

consists of "Teflon" film and "Silicone" fluid. Both 

materials are unusually temperature -stable and have 

extremely low dielectric losses. Properly engineered 
and processed, Type TS capacitors have remarkable 

characteristics. 

A typical example is Type TSG103-3. This is an 

.01 mfd. 3000VDC capacitor in a Glassmike style 

container 29/32" OD x 214" long. The DC resist- 

ance is in excess of 100,000 megohms at 150°C. The 

dissipation factor at one megacycle is .0005 at 70°C 

and .001 at 150°C. At 60 cycles, the dissipation 
factor is as low as .0002 - .0003. 

The temperature coefficient of Type TS is nega- 

tive, 300-400 parts per million per degree Centi- 

grade. 

We recommend Type TS capacitors for ultra high 
temperature DC applications and for RF bypassing 
and coupling duty. 

Type TS capacitors properly designed for pulse 
operation have many advantages over paper and 
mica capacitors. Type TS can operate at much higher 
ambient temperatures (150°C and up) but have 
much lower losses. The Type TS dielectriecombina- 
tion does not fatigue under pulse duty. PLASTI- 
CON networks are smaller and lighter. 

Plasticon TS Pulse Forming Networks are de- 
signed to meet your specifications. 

;ondenser Products (ompany 
1375 NORTH BRANCH STREET CHICAGO 22, ILLINOIS 
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We look for trouble in our coils - before they're built! 
Before a Wheeler coil is started, its component parts must 
be checked, tested, proved to be faultless. 

The wire wound into Wheeler coils is no exception. It is 
closely inspected by experts - micrometer checks are made 
regularly to insure its uniformity. Only by following engi- 
neering practices proved over a long period of time can we 
be sure our coils will give the service and performance ex- 
pected of them. 

Wheeler coils - wound with Wheeler Magnet Wire - are 
rapidly becoming standard for the electrical industry. Inves- 
tigate them today. They may be the answer to your electrical 
coil problems. 

THE WHEELER INSULATED WIRE CO., INC. 

ieoc 

,,,,°" WHEELER t AA 
DEPENDABILITY 

DIVISION OF THE SPERRY CORPORATION 

1011 WASHINGTON AVENUE 
BRIDGEPORT 4, CONNECTICUT 
MAGNET WIRE COILS COMMUNICATIONS EQUIPMENT 

NEW PRODUCTS 
(continued from p 130) 

pressure of about 6 grams and 
cover a range from 40 cycles to over 
10 kc. 

Fidelity Pickup 
SHURE BROTHERS, INC., 225 W. Hu- 
ron St., Chicago 10, Ill. The 
900MG crystal phonograph pickup 
for microgroove records provides 
high-fidelity reproduction. It tracks 
at 7 grams, has a needle force of 

9 grams, uses an offset osmium - 
tipped needle with a 0.001 -inch 
point radius and has an output of 
1 volt. 

High -Q Chokes 
CHICAGO TRANSFORMER, 3501 W. 
Addison Blvd., Chicago, Ill. De- 
signed specifically for use in dy- 
namic noise suppressor circuits, the 
NSI-1 and NSI-2 reactors can be 
used in any tuned circuits requir- 
ing the given inductances. Induct - 
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To study the simultaneous 
characteristics of any device 

TN/5 

g/G. . . 

or tlrís 

Both the concomitant electrical and/ 
or mechanical characteristics of a piece of 

equipment may be conveniently examined 
and recorded with a Du Mont Type 5SP- 

Dual-beam Cathode-ray Tube. Especially 
so if used with a Du Mont Type 279 Dual - 

beam Cathode-ray Oscillograph. 

For example: You can compare speed 
and vibration, velocity and acceleration. 
You can observe transient voltage and cur- 

rent; the input and output signals of am- 

plifiers; related phenomena on different 
sweep frequencies; or again the complete 
signal and an expanded portion thereof. 
And for ease of recording, there is also 
available the Du Mont Type 314 Oscillo - 

graph -record Camera. 

Indeed, the Type 5SP- is an unique cath- 

ode-ray tube since it embodies two com- 

plete and independent electron guns and 
deflection plaie assemblies for the produc- 
tion of two entirely separate electron 

...use the 

DU MONT Type 5 SP' 

Vaal/haig 
CATHODE-RAY 

TUBE 

o 

beams. The Type 5SP- does not produce a 

split electron beam. Rather if presents two 
separate traces on the screen. Intensifier 
electrodes are used for high light output 
at maximum deflection sensitivities. Type 

5SP- is also available with any of four dif- 
ferent screen phosphors. 

And please remember this: The Du Mont 
Type 5SP- is the only dual -gun cathode-ray 
tube registered with the Radio Manufac- 
turers Association. 

o 

o 

Dctaifs on request. 

ALLEN B. DU MONT LABORATORIES. INC, 

ALLEN B. DU MONT LABORATORIES, INC., PASSAIC, N. J. 

CABLE ADDRESS: ALBEEDU, NEW YORK, N.Y., U.S.A. 
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IO 
QtJES1ÏON MARKS 

... were putto work! 

by the successful 
design and production of 

Elinco instrument -type fraction- 
al h.p. motors and generators 

that met special 

needs. 

Yes, every finished Elinco motor or gen- 
erator was born of a question mark. 
There was a job to be done . . . could 
Elinco engineer and produce a special 
unit to do the job? The answer is in the 
over 100,000 special Elinco units, success- 
fully designed to the most exacting speci- 
fications, and now serving in practically 
every type and branch of industry. Spe- 
cial design is our business . . . not low- 
cost, mass -production motors ... but spe- 
cial high -precision instruments demanding 
the highest engineering ability, and ex- 
ceptional manufacturing skill and care. 

there are over 400 
Basic ¡Models of Elinco Fractional H. P. 

Instrument -Type Motors and Generators 
Units are produced to order, either by the 
design of a new model to meet your exact 
requirements, or by the adaptation of one 
of our over 300 basic unit; in order to 
meet your needs, either electrically or 
physically. 

ELECTRIC INDICATOR CO. 
PARKER AVENUE, STAMFORD, CONN. 
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NEW PRODUCTS (continued) 

ance values, 2.4 and 0.8 henrys re- 
spectively, are accurate within ±5 
percent with up to 15 ma d -c. Units 
have a minimum Q of 20. 

Servo Tester 
SERVO CORP. OF AMERICA, 2020 Jeri- 
cho Turnpike, New Hyde Park, 
N. Y. The Servoscope is the first of 

a line of design instrument aids for 
the servomechanisms engineer. It 
furnishes continuous performance 
data so that frequency response can 
be plotted and transient character- 
istics deduced in a few minutes. 
Rapid measurements are furnished 
of frequency -versus -amplitude at- 
tenuation and phase shift. 

Audit-Fregtienev Meter 
GENERAL RADIO CO., 275 Massachu- 
setts Ave., Cambridge 39, Mass. 
Discontinued during the war years, 

type 1141-A audio -frequency meter 
is again available. Using a null 
method, accuracy of the bridge is 
0.5 percent. Because it uses a Wien 
bridge circuit, the instrument can 
be used as an adjustable -frequency 
filter over its range from 20 to 20,- 
000 cycles. 

Tripod Dolly 
RADIO CORP. OF AMERICA, Camden, 
N. J. Type MI -26042 portable 
chrome -finished dolly may be used 
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THE football star who eludes the 
players of the rival team and sends 

the pigskins hurtling down the field to 
a goal has "the extra something that 
spells top performance." 

For outstanding service in every 
rectifier application specify Seletron 
Selenium Rectifiers. They have the 
"extra something" that spells top 
performance. 

From the large power stacks to the 
miniature units for radio and tele- 
vision, Seletron uniformity and pre- 
cision methods of manufacture, in- 
sures user satisfaction. Efficient- 
dependable, durable under the sever- 
est service conditions. 

Furnished in a wide variety of volt- 
ages and currents to meet the indi- 
vidual requirements. 

Write today 

top PtriPFee 
c 

Seletron 
SELENIUM RECTIFIERS 

MINIATURE SELETRON RECTIFIERS 

SPECIFY SELETRON 
MINIATURE SELENIUM RECTIFIERS 

FOR RADIO AND TELEVISION APPLICATIONS 

The complete family of miniature Seletron Rectifiers is de- 
signed for use on a nominal 115 A -C line, to provide direct 
current for radio, television sets, amplifiers, and other low 
power applications. Instant starting, small size, long life and 
simplicity of installation are a few of many features of the 
Seletron Family. 

CODE NUMBER 5L1 SMI 5P1 5R1 SQ1 
Current Rating 75 ma 100 ma. 150 ma. 200 ma. 250 ma. 
Plate Height 1" 1" 14" I 1/2" 11/2" 
Plate Width 1" 1 ; " 114" 11/2" 

for catalog. Address Dept. ES -11 

SELETRON DIVISION 

deb RADIO RECEPTOR COMPANY, INc. 4 
Since 1922 in Rodio and Electronics 

251 WEST 19TH STREET. NEW YORK 11, N. Y. 
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SWEEP CALIBRATOR Model GL -22 

This versatile source 
of timing markers pro- 
vides these requisites 
for accurate time and 
frequency measure- 
ments with an oscillo- 
scope: 

Positive and negative markers at 0.1, 0.5, 
1.0. 10, and 100 microseconds Marker 
amplitude variable to 50 volts Gate 
having variable width and amplitude for 
blánking or timing Trigger generator 
with positive and negative outputs. 
Further details in Bulletin MC -811 

RADIO RECEPTION WITH THE 

This is the new Model RJ-20 
FM -AM Tuner . . . designed for 
high-fidelity reception on both FM 
and AM, and built to meet your 
highest performance requirements. 
Its features include : 

Armstrong FM circuit for 
maximum noise reduction and 
full frequency response to 
15,000 cycles. 
Separate RF and IF systems 
for FM and AM ... no coil 
switching. 
Variable bandwidth IF gives 
AM bandwidths from 9 kc. to 
4 kc. 
Two -stage audio system al- 
lows 20 db. boost in bass or 
treble range. 
New 6AL7 tuning eye for pre- 
cise tuning on strong or weak 
FM stations. 
Self-contained power supply. 

See, hear, and handle this new 
Browning Tuner . . . and enjoy 
new satisfaction in your radio and 
music reproduction. 

Write today for 
Data Sheet MT -811 

OSCILLOSYNCHROSCOPE 
Model OL15B 

Provides a variety of 
time bases, triggers, 
phasing and delay cir- 
cuits, and extended - 
range amplifiers in 
combination with all 
standard oscilloscope 
functions. 

Extended -range amplifiers: vertical, flat 
within 3 db 5 cycles to 6 megacycles; hori- 
zontal, flat within 1 db 5 cycles to 1 mega- 
cycle High sensitivity: vertical, 0.05 
RMS volts per inch; horizontal 0.1 RMS 
volts per inch Single -sweep -triggered 
time base permits observation of tran- 
sients or irregularly recurring phenomena 

Variable delay circuit usable with ex- 
ternal or internal trigger or separate from 
'scope e Sawtooth sweep range covers 5 

cycles to 500 kilocycles per second 4,000 - 
volt acceleration gives superior intensity 
and definition. Request Bulletin MO -811 

HERE'S PERFORMANCE 
to satisfy the man who knows 
radio . . . provable by both 
instrument and listening tests. 

CHECK THESE CURVES 
and you'll see why Browning 
Tuners are chosen by those 
who insist upon the best. 

1 
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To feed a separate high-fidelity 
audio system, use the Browning 
RJ-12A for FM/AM or the 
Browning RV -10 for straight FM. 
They're all "tops in the high- 
fidelity field. 

ROWNING 
LABORATORIES, INC. 
WINCHESTER, MASS. 

NEW PRODUCTS (continued) 

both for field -type and studio tele- 
vision tripods. It can be locked in 
a fixed position by means of spring - 
loaded stop -feet. 

Cabinet Racks 
ECLIPSE MFG. Co. INC., 294 East 
137th St., New York 54, N. Y. A 
new line of six cabinet racks is 
available with panel heights rang- 

ing from 8a to 35 inches. Mount- 
ing holes are tapped for 10-32 
screws with standard or amateur 
hole spacing. 

Mobile Equipment 
COMMUNICATIONS CO., INC., 300 
Greco Ave., Coral Gables, Florida. 
Model 275-C radiotelephone equip- 
ment is designed for mobile applica- 
tions in the emergency services 
operating in the 152 to 162 -mc f -m 
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One of a series of messages to help you increase your understanding of business paper advertising, and its effect on your job. 

You know more 

about advertising 

than you think ! 

IF YOU UNDERSTAND the basic prin- 
ciples of mass production - 
If you're on familiar ground when 

it comes to time -motion studies, 
obsolescence curves, and assembly - 
line techniques - 

If you regard every operation in 
your plant as a challenge to further 
reduce your manufacturing cost -per - 
unit - 

Then you know a lot more about 
advertising than you think. Yes, 
advertising! 

For basically, advertising is the ap- 
plication of assembly -line techniques 

to the manufacture of a sale. And how 
are sales manufactured? Like any 
other commodity, by sequence of 
"processing operations." In this case 
they include - 

1. Seeking out prospects 
2. Arousing their interest 
3. Creating a preference for 

your product 
4. Making a specific proposal 
5. Closing the order 

Couldn't your salesmen handle this 
entire sequence? Certainly - if you 
had enough salesmen, and weren't 
concerned about the cost. But no 

salesman should have to spend his 
valuable time on missionary work. 
Not when those first three steps can 
be mechanized for him - not when 
they can be handled so much more 
economically - through the efficient 
use of business paper advertising. 

Why business papers? Because no- 
where does your advertising work 
more efficiently than in the business 
publications which reach your best 
prospects. Nowhere else can "mech- 
anized selling" contribute so much 
toward reducing the cost of manufac- 
turing a sale! 

ELECTRONICS 
is a member of The Associated Business Papers, who have published 
an interesting folder entitled, "10 ways to measure advertising 
effectiveness." We'll be glad to send you a copy. And if you'd like 
reprints of this advertisement (or the entire series) to pass along to 
others in your organization, just say the word. 
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STANDARD AND 
HEAVY DUTY 

INVERTERS 

For Inverting D. C. to A. C. . 

Specially Designed for operating A. C. Radios, 
Television Sets, Amplifiers, Address Systems, and 
Radio Test Equipment from D. C. Voltages in 
Vehicles, Ships, Trains, Planes and in D.C. Districts. 

New Models 

AUTO RADIO 

VIBRATORS 
A Complete Line of Vibrators . . . 

Designed for Use in Standard Vibrator - 
Operated Auto Radio Receivers. Built 
with Precision Construction, featuring 
Ceramic Stock Spacers for Longer Lasting 
Life. 

v NEW MODELS 

KNEW DESIGNS 

Y 

NEW 

See 9. 
ware6a 

VIBRATOR 
GUIDE 

New Models 

"A" BATTERY 
ELIMINATORS 

For DEMONSTRATING AND TESTING 
AUTO RADIOS 

New Models ... Designed for Testing 
D. C. Electrical Apparatus on Regular 
A. C. Lines. Equipped with Full -Wave 
Dry Disc Type Rectifier, Assuring Noise- 
less, Interference -Free Operation and 
Extreme Long Life and Reliability. 

qua ce Pzad eez Suce /93/ 
SAINT PAUL 1, MINNESOTA-U.S.A.. 

NEW PRODUCTS (continued) 

band and is also available for other 
f -m services operating above 30 
mc. The unit weighs 20 pounds, 
has a transmitter power output of 
8 to 10 watts, a battery drain of 6 
amperes standby, and 13 amperes 
when transmitting. Audio output 
from receiver is over 1 watt. 

Deflection Cores 
HENRY L. CROWLEY & CO., INC., 1 

Central Ave., West Orange, N. J. 
A two-piece frame and center slug 

assembly of powdered iron is being 
made for television receiver deflec- 
tion transformers. Effective a -c 
permeabilities in the order of 40 to 
230 are attainable. Hum noise is 
low as compared with that pro- 
duced in laminated core structures. 

Bridge Amplifier 
RUGE -DE FOREST, 76 Massachusetts 
Ave., Cambridge, Mass. The new 
deflection -type amplifier is de- 
signed for use with resistance 
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Cutaway 
View 

Compact, simple and fool -Proof, 
panel 

a dial that requires no 

PRI- 

MARY 

space than conventional 
dials. Yet it 

contain TWO concentric dials 

and - 
MARY dial that 

sliderindicates 

rotational 
a 

position of 

SECONDARY revolutions of the Primary 
dial that shows number 

f completea wide range 

turdial. 

Available in 

andsfortios otheror 
all sizes of 

helical applications. ats- 

eli 
Not 

tTe 

emark of the H ELlcal POTentiometer: 
THE REVOLUTIONARY Potentiometer that Gives You 

461/2"of Slide Wire in a Panel Space 11/2" in Diameter! 

A SIZE FOR EVERY APPLICATION! 

Helipots are available in a wide range of 
sizes and types to meet varying application 
requirements. Standard Helipots include the 
following . . . 

Model A-Case diameter -1.8" Number of turns - 
10; Slide wire length - -í6t/2" ; Rotation - 
3600° ; Power rating -5 watts; Resistance rat- 
ings -10 to 100,00(1 ohms. 

Model B-Case diameter -3.3"; Number of turns - 
15 ; Slide wire length - 1401/2"; Rotation - 
5400' ; Power rating -10 watts; Resistance rat- 
ings -50 to 300,000 ohms. 

Model C-Case diameter -1.8" Number of turns - 
3 ; Slide wire length -131/2" Rotation -1080° 
Power rating -3 watts; Resistance ratings -- 
5 to 30,000 ohms. 

In addition, special models of Helipots in 
production include . . . 

Model D-Case diameter -3.3" ; Number of turns - 
25; Slide wire length -234"; Rotation -9000° 
Power rating -15 watts; Resistance ratings - 
100 to 500,000 ohms. 

Model E-Case diameter -3.3" ; Number of turns - 
40; Slide wire length -373"; Rotation -14. 
400°; Power rating -20 watts; Resistance rat- 
ings -150 to 800,000 ohms. 

Write for dota on the 

DUODIAL 

the ideal turns -indicating dial for use with the Helipot. 

here'sile ; 
en 

5tnlm9iirt 
eó 

;í?.r 

Send for descriptive details! 

THE Helipot CORPORATION, 

ELECTRONICS - November, 1948 

Throughout the electronic industry - wherever 
quality electronic instruments are designed, manu- 
factured or used-the big news is HELIPOT, the 
helical potentiometer -rheostat that is making pos- 

sible entirely new standards of accuracy, conven- 
ience and compactness in modern electronic equip- 
ment. Briefly, here's what makes the Helipot so 

unique . . . 

Instead of a single partial turn of slide wire as found in 
the conventional potentiometer, the Helipot has many full turns 
of slide wire coiled info a compact helix requiring no more 
panel space than the ordinary potentiometer. The sliding con- 
tact follows the long helical path of the slide wires from end 
to end when a single knob is rotated. Thus, the Helipot requires 
the same panel space-the same single control knob-as a con- 
ventional potentiometer .. . yet it provides the wide range con- 
trol and accuracy of a slide wire approximately twelve times as 

long.* 

In other words, whereas the conventional rheo- 
stat gives approximately 300° of rotation, the 10 - 

turn Helipot gives 3600° of rotation in the same 
panel space. Think what this important advancement 
can mean in simplifying the control, increasing the 
convenience and improving the accuracy of your 
electronic equipment. Helipots are already being 
used in a wide range of devices-depth sounding 
equipment, flight control instruments, electrical 
computors, strain -gage circuits, oscilloscopes and 
other indicating and measuring apparatus, and a 

great variety of other electronic applications. Let 
our engineering staff study your control problem 
and show you how Helipots can increase the accur- 
acy, utility and simplicity of your equipment. There's 
no obligation, of course. 

' For the standard 10 turn, 11/2" unit. Other sizes proportional. 
We are also equipped to supply other types of potentiometer - 
rheostats. Send us your requirements. 

Send for Helipot booklet! 

SOUTH PASADENA 2, CALIFORNIA 
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THE INSULATOR, 
TPA[:( MAP[ ., PAT CM, 

THE LOW -LOSS, HIGH FREQUENCY INSULATION 

for every electrical and mechanical requirement 

MYCALEX, a most versatile, low -loss insu- 
lation material, possesses unusual character- 
istics that ideally suit it for use in ultra high - 
frequency applications. It can be molded, or 
machined to very close tolerances-it is im- 
pervious to water, oil or humidity; has dimen- 

sional stability, high dielectric strength and 
will not carbonize. Metal inserts can be 
molded into the material giving it an almost 
endless number of applications in the field 
of electronics. It is available in the three 
following types: 

MYCALEX 410 

This injection -molded form of Mycalex is useful in 4 cases: 
1. When shape is too intricate to permit fabrication by machine. 
2. When quantities necessitate high production and low cost. 
3. When great dimensional stability is essential. (Mycalex 410 
can be molded to very close tolerances.) 4. When metal inserts 
must be incorporated into the insulator. These inserts may be 
made of any common metal that can withstand temperatures of 
about 1200° F and that has a coefficient of thermal expansion 
of the order of 100 to 175 x 10' per degree C. Mycalex metal 
seals can withstand pressure of 90 psi. 

MYCALEX 400 

Compression molded for high -frequency applications. Its loss factor is well 
within requirements for operation in this portion of the electromagnetic 
spectrum. An outstanding characteristic is the long frequency range over 
which the loss factor is a minimum. Tropical climates do not impair its 
electrical and physical properties. It is, therefore, used for insulation in 
radio transmitters, radio receivers, communication panels, switchboard 
panels, arc shields in high tension switches, brush holders, relay contact 
supports, etc. Available in sheets 14 by 18 in.; thickness of V8 to 1 in. Rods 
18 in. long, diameter 1/4 to 1 in. 

MYCALEX K series 
Ceramic Capacitor 

Dielectrics. Many ceramic materials offer low power factor, negligible 
moisture absorption, high dielectric strength, lack of cold flow, ability to 
withstand high temperatures. Few, however, include a dielectric constant 
greater than 7 or 8 at radio frequencies. Few are available with flat surfaces 
of large dimensions that don't warp, or close tolerances in rods. Mycalex K 
capacitor dielectrics combine all of them and is available in practically any 
form. Power factor varies from 0.002 to 0.004 at 1 mc. 

MYCALEX FABRICATING SERVICE 
Mycalex can be machined to customers' exact speci- 

fications in our new plant at Clifton, N. J. This plant is 
especially tooled for large volume machining of Mycalex 
in a wide variety of forms. This service offers the following 
advantages ... PRECISION WORKMANSHIP: specialized 
equipment that assures remarkable precision and super- 

vision by skilled engineers. REDUCED COSTS: substantial 
savings effected by efficient performance on a quantity 
basis. RELIEF TO PLANT BOTTLENECKS. PROMPT 
DELIVERIES. Consult our engineering staff for advice on 
the application of Mycalex to your insulating problems. 

MYCALEX CORPORATION OF AMERICA 
"Owners of 'MYCALEX' Patents" 

Plant and General Offices CLIFTON, N. J. Executive Offices, 30 ROCKEFELLER PLAZA, NEW YORK 20, N.Y. 
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NEW PRODUCTS (continued) 

bridges ranging in impedance from 
100 to 500 ohms and having a full- 
scale output as small as 25 micro- 
volts per volt of input to the bridge, 
or as large as 5 millivolts per volt. 

Output is 18 volts across an external 
1500 -ohm load with a linearity of 

0.5 percent. Frequency response is 

flat to ±2 percent from 0 to 50 

cycles when working into a resistive 
load. 

Electrical Insulation 
JOHNS -MANVILLE, 22 E 40th St., 
New York 16, N. Y. An asbestos - 
base, completely inorganic electrical 

insulation, Quinterra was designed 
for use where high temperatures 
are encountered since it retains its 
dielectric strength of over 250 volts 
per mil. It has already been used 
as wire insulation in transformers. 

Equalizer 
BROCINER ELECTRONICS LABORA- 

TORY, 1546 Second Ave., New York 
28, N. Y. Model A65 amplifier and 

companion model P6-300 d -c power 
supply provide a means of compen- 
sating magnetic phonograph pick- 
ups to various recording character- 
istics. Turnover frequencies of 
300, 500, and 800 cycles are accom- 
modated. 

F -M Transceiver 
DOOLITTLE RADIO, INC., 7421 South 
Loomis Blvd., Chicago 36, Ill. The 
PJZ-1 portable f -m transmitter 
and receiver with quarterwave tele- 
scopic antenna is designed for op- 

eration on a single frequency in the 

An Important Statement 

by 

MYCALEX 
CORPORATION OF AMERICA 

An explanation of the properties and 
advantages of Mycalex (glass bonded 
mica) 410, Mycalex 400, and Mycalex 
K are given on the opposite page. 

Your attention is also called to the 
Mycalex 410 advertisement which 
appeared on pages 54 and 55 of the 
October 1948 issue of Electronics. 

Constant research, improved technics, 
advances in the art, new, modern plant 
expansion, improved engineering, more 
efficient manufacturing equipment- 
now permit us to make available in 
increased quantities-Mycalex 410- 
molded-at prices comparable to other 
less efficient molded insulations. 

MYCALEX 410 is now priced 
to meet rigid economy requirements 

Any interest evidenced on your part 
in Mycalex products and services-will 
receive the prompt, courteous and 
intelligent attention of a competent 
Mycalex sales engineer. He will receive 
the fullest backing and cooperation from 
other factory executives-to serve you 
promptly - with a quality 
product and at an econom- 
ical and fair price. 
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Adaptability is a prime advantage you gain by using 
S.S.White flexible shafts to couple variable elements to their 
control knobs or dials. 

The example above shows why. The flexible shaft 
coupling permits you to position both the condenser and 
its control knob independently of each other. Likewise, the 
flexible shaft that transmits the movement of the tuning con- 
trol shaft through a worm gear to the indicating dial makes 
it possible to place the dial where desired. 

This adaptability of parts provided by S.S.White flexible 
shafts greatly simplifies the problem of satisfying such 
design requirements as circuit efficiency, easy assembly, 
wiring and servicing. 

S.S.White remote control flexible shafts come in a wide 
range of sizes and characteristics and can be supplied in any 
required length. Specially designed for remote control they 
are positive, sensitive and jump -free in operation. 

GET DETAILS IN THIS FLEXIBLE SHAFT HANDBOOK 
You can get a free copy of this informative 260 -page book on 
flexible shaft application and selection by writing to us on 
your business letterhead and mentioning your position. 

S.J.WN/Tf 
THE S. S. WHITE DENTAL MFG. CO. INDUSTRIAL DIVISION 

DEPT, E 10 EAST 40th ST., NEW YORK 16, N. Y...-. 
11EX111E SHAFTS FIIRIBIE INAPT 100E1 AIRCRAFT ACCESSORIES 
SMASS CUTTING AND GRINDING TOOTS SPECIAL IORMUTA RUBBEI5 
MOLDED RUMORS PIASTIC SPECULUMS CONTRACT PLASTICS MOUSING 

Oore oa riKrmi.eaá y4R,4,4 ?getuaúial 3,tte,riniae4 

NEW PRODUCTS (continued! 

a 

30 to 44 -mc band. Power output of 
the transmitter is 1 watt, obtained 
from two 2 -volt storage batteries. 
The receiver has a 1 -is.v sensitivity 
for 20 -db silencing, and selectivity 
is 85 db down at 100 kc and 40 db 
down at 40 kc. 

Colorimeter 
BROCINER-MASS INSTRUMENTS, INC., 
1546 Second Ave., New York 28, 
N. Y. The Clinical Analyzer is a 

photoelectric colorimeter calibrated 
for 60 clinical determinations. The 
instrument uses test tubes 17 and 
11 mm in diameter. Five filters in 
a revolving disc permit quick selec- 
tion. 

Klystron Oscillators 
RADIO CORP. OF AMERICA, Harrison, 
N. J., announces the 2K26 (illus- 
trated) and 2K56 klystron oscil- 
lators of the single -resonator, reflex 
type intended primarily for use as 
local oscillators in microwave re- 
ceivers. The 2K26 is designed for 
operation in the 6,250 to 7,060 -mc 
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'News 

MODERN 
NEW MAGNAVOX 

çptlO"V 

IS 1.011D 
Seat 1001ARIERS 

FOR 
THE 111011101* 

IRO 

at 
Paducah 

Kentucky 

Magnavox 
Company 

°f 

NOW Magnavox produces over 100 different 
speaker models exclusively for the manufac- 

turing trade. From start to finish they are researched, 
designed and produced by engineers whose sole 
business is the making of better loud speakers .. . 

whose complete plant facilities are constructed 
specially for the quickest, most efficient manufacture 
of quality loud speakers! 

The modern 2'/z -acre Magnavox Paducah factory 
is a model of engineering achievement. Everything 
from the building itself to the equipment and 

Speakers 
Specializes 

In 
stallat 

factory 
X speakeris 1 

ss 

-The Magnavox reco9' 

at Paducah, 
Kentucky 

Yeeindus{ry as 

than a year houtthaker plant in 

niZed throughout hrou9 in9 speaker 

the outstanding ay Amerca 

on 

FOp Eery type 
l 

fact e 

method of line assembly used is new and different. 
And the innovations measure up! World-famous 
Magnavox speakers now are coming off the line at 
a greatly accelerated pace. 

All the skill and experience Magnavox has 
amassed in thirty-three years of service to the radio 
industry combine with a complete line of quality 
speakers to make this modern new plant loud 
speaker headquarters! Write for catalog today. 

The Magnavox Company, Sales and Engineering 
Offices, Components Division, Ft. Wayne 4, Indiana. 

Magnavox is the oldest and largest producer of quality loud speakers 

Majnavox 
has served the radio industry for over 33 years 

SPEAKERS CAPACITORS SOLENOIDS ELECTRONIC EQUIPMENT 
ELECTRONICS - November, 1948 
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-,TRIPLE INDEMNITY WITH 

ALPHA 
TRI -CORE 

BOLIER 
faster more economical more efficient 

Alpha Tri -Core rosin -filled solder-with 3 cores in- 

stead of 1-gives you three times the "performance 

insurance" you get from ordinary solder. The'simple 

facts are: You get more for your money with Alpha f 
Tri -Core rosin -filled solder - more speed ! More 

operations per pound ! More operations per hour ! In 

addition, Tri -Core permits the use of lower -tin -con- 

tent alloys with superior soldering results to that 

obtained from ordinary solders with 5-15% more 

tin. Can you -can any manufacturer-afford to over- 

look such outright savings these days? Write for 

samples or trial order and put Alpha through your 

own tests in your own shop. It is the accepted solder 

by over 70% of electronic equipment manufacturers. 

MORE FOR YOUR MONEY WITH ALPHA 
TRI -CORE ROSIN -FILLED SOLDER 

SOLDER SPECIALISTS 

FOR OVER 58 YEARS 

r-- 

3 cores of flux instead of 1-at no extra cost! 

Even distribution of flux throughout ... no 

fluxless areas! 
22 % more joints per pound of solder! 

25 % more joints per hour of soldering time! 

No high -resistance joints! No inspection re- 
jects! No returns! 
99.9% pure, water -white rosin used ex- 
clusively! 
No toxic fumes! Preferred by solderers 
everywhere! 
Absolutely non -corrosive; non-hydroscopic 
flux residue is glass -like in hardness and 
non-conductive! 

other ALPHA PRODUCTS include: 

TRI-CORCENERGIZED'ROSIN-FILLED SOLDER; 

TRI -CORE "LEAK PRUF ACIDFILLED SOLDER. 

SOLID SOLDER WIRE; PREFORMS rosin and 

acidfdled!; BAR SOLDER, ANODES AND FOIL. 

1PHA METALS, INC., 371 HUDSON AVENUE, BROOKLYN 1, NEW 

YORKBMW 

NEW PRODUCTS (continued) 

range, and the 2K56 in the range 
from 3,840 to 4,460 mc. Both have 

a useful power output in the order 
of 100 milliwatts. 

Remote Amplifier 
RADIO CORP. OF AMERICA, Camden, 
N. J., has announced a lightweight, 
portable remote amplifier designed 

to provide high-fidelity audio pick- 
up for a -m and f -m broadcasts. The 
3 -channel amplifier, type BN -2A, 
has built-in power supply for use 
with standard 115 -volt, 60 -cycle 
outlets, but may also be battery - 
operated. Each channel offers an 
overall gain of 92.5 db. 

Electrolytic Capacitors 
CORNELL-DUBILIER ELECTRIC CORP., 

South Plainfield, N. J. Type KP 
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A New Type of Bridge 
Makes Balanced Measurements, 

at V. H. F. 

THE use of tape -wound transformers on. 
toroidal cores has made possible the development of 
a new type of high frequency bridge. The technique 
was originated in the Research Dept. of the B.B.C., 
who found it necessary to provide a more rapid 
and accurate means of measuring antennae, feeders 
and cables. Subsequent development by Wayne Kerr 
has considerably extended the field of application by 

T.H.F. BRIDGE Type 8801 (Above) 
1 Mc s. to 100 Mc/e. 

Ranges-Conductance : 0-100 m/mhos. 
Susceptance: Corresponding to +250 pfds. 

General accuracy : 2% 

incieasing the useful frequency range to above 
100 Mc/s. The same principle is employed in a 
multi -ratio instrument having a wide range of 
application and high accuracy. The two bridges 
described are now in production and both offer 
the advantage that balanced and unbalanced 
measurements can be 
made with equal facility. 

R.F. BRIDGE Type B601 (Right) 
15 Kc/s. -5 Me/s. Capacity : 0' 1 pfds.-20,000 pfds. 
Resistance : 10 ohms.-I0 megohms. Inductance : Values 
resonating above capacities between 15 Kc/s. and 5 Mc/s. 

General accuracy : I% to 3 Mc/s.-2% to 5 Mc/s. 

Kerr 
THE WAYNE KERR LABORATORIES LIMITED, NEW MALDEN, SURREY, ENGLAND 
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IF YOU NEED TIME DELAY... 

YOU NEED AGASTAT 
Made in two types for direct current operation, and two 

corresponding types for alternating current operation: - 
1. Time delay starts when coil is energized. 

2. Time delay starts when coil is de -energized. 

Time delay from .1 second to 5 or more minutes. Complete data from 

A'G'A 
AMERICAN GAS ACCUMULATOR COMPANY 

1029 Newark Avenue Elizabeth 3, New Jersey 

AMPERITE 
Studio Microphones 

at P.A. Prices 
;w..y ,.4tf t S :,J: l:"Y h _. 'tiá cr .Q1?,, 

Ideal for BROADCASTING 
RECORDING 
PUBLIC ADDRESS. 

"The ultimate in microphone qualify," says Evan 

Rushing, sound engineer of the Hotel New Yorker. 

Shout right into the new Amperite 
Microphone-or stand 2 feet away- 
reproduction is always perfect. 

The only type microphone that is not 
affected by any climatic conditions. 

Guaranteed to withstand more "knock- 
ing around" than any other type mike. 

AMPERITE Cjempany_Inc. 
561 BROADWAY NEW YORK 12, N. Y. 

v 

IIIIltd 

E 
Models 

RBLG-200 ohms 
RBHG-Hi-imp. 

List $42.00 

"Kontak" Mikes 
Model SKH, list $12.00 

, 

Model KKH, list $18.00 

In Canada: Atlas Radio Corp., Ltd., 560 King St. W., Toronto 

i 

I I 1 

I I l 4 

e9-4cz'sis2,eree 
de freAylap« 

Us1 USe$111.1fER 
GRAPHAILOY* 

I 
I 

I ' 1 
I I I 

I I 

I 

Pt OF 

k Rf ,,.s 1 

1 1 1 

NE 
SVpREiAE CONTACT MmtF 

I 
I 

BRUSHES 

in BRUSHES 
for high current density mini- 
mum wear low contact drop 
low electrical noise self -lubri- 
cation 

in CONTACTS 
for low resistance non -welding 
character 
GRAPHALLOY works where others wont 
Specify GRAPHALLOY with confidence. 

°A special silver -impregnated graphite 

GRAPHITE METALLIZING 

CORPORATION 

1055 NEPPERHAN AVENUE, YONKERS 3, NEW YORK 
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NEW PRODUCTS (continued) 

electrolytic capacitors designed for 
electronic and communications 
equipment are available in two and 
three -lug terminal assemblies. Two - 
lug units can be had from 15 micro - 
farads at 100 working volts to 80 
microfarads at 450 working volts; 
three -lug terminals are suitable for 
either dual or triple capacitance 
units. Write for bulletin 123. 

T -F Analyzer 
FAIRCHILD CAMERA AND INSTRU- 
MENT CORP., 88-06 Van Wyck Blvd., 
Jamaica 1, N. Y. The transfer func- 

tion analyzer has been designed for 
measuring the performance char- 
acteristics of servo systems. By 
means of the equipment, amplitude 
and phase of servos using signal 
frequencies between 50 and 800 
cycles can be checked. It can also 
be modified for use with d -c sys- 
tems. 

Laboratory Power Supply 
W. GREEN ELECTRIC CO., INC., 130 
Cedar St., New York 6, N. Y. The 
MR1 Multi -Rectifier power supply 
was produced to meet the need for a 
high -amperage laboratory unit. It 

THE "MARINERS' PATHFINDER" *RADAR 
represents pioneering in the field 
of navigation by the Raytheon Manufacturing Co. and in the field of 
timing by Haydon Manufacturing. The development of equipment 
components enabling today's ships to soil safely and on schedule 

in all weather is typical of Haydon's pioneering lin the science of timing. 
Knowing that any equipment is only as good as its components, 
Raytheon relies on the quality of Haydon timers for dependable 
radar operation. In one model, a 5901 series time delay relay pro- 
tects a magnetron tube by providing a 3 miinute interval for tube 
warm-up prior to application of plate voltage. In another a Haydon 
timer provides a 5 second delay to allow a motor generator to attain 
operating speed. A third delays operation of rectifier tubes 45 seconds. 
In each instance engineering by Haydon and Raytheon is coupled to 
insure dependable operation. 
For thoroughly reliable timing devices, take time to talk time with 
Haydon. See the Haydon insert in Sweet's File for Product Designers, 

or write for your own copy of the complete Engineering Catalog. 
An experienced field representative will be pleased to discuss your 
requirements and demonstrate Haydon timing at your desk. 
* "Mariners' Pathfinder" is the trademark of Raytheon Manufactur- 
ing Co., denoting its commercial search radar. 

WRITE 2411 ELM STREET, TORRINGTON, CONNECTICUT 

MANUFACTURING COMPANY, INC. 

TORRINGTON CONNECTICUT 
HARNESS TIME TO YOUR PRODUCTS 

SUBSIDIARY OF GENERAL TIME INSTRUMENTS CORPORATION 
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Only 

AIR EXPRESS 
gives you all 

these advantages 
A combination you don't get 

with other air -shipping methods 

1. 
2. 
3. 

Special pick-up and delivery at no extra cost. Your 
shipments are picked up promptly when you call; 
fast delivery to consignee's door. 

You get a receipt for every shipment, and delivery is 
proved by signature of consignee. One -carrier re- 
sponsibility. Complete security. 

Assured protection, too-valuation coverage up to 
$50 without extra charge; 10 cents for each additional 
$100 or fraction thereof. 

These advantages, plus 21 others, make Air Express the 
best and fastest way to ship. Your shipments go on every 
flight of the Scheduled Airlines-repair parts, equipment, 
finished items keep moving to where they're needed. Reach 
any U.S. point in hours. Phone local Air Express Division, 
Railway Express Agency, for fast shipping action. Specify 
"Air Express" on orders for quickest delivery. 

FACTS on low Air Express rates 
22 lbs. machine parts goes 700 miles for $4.73. 
10 lbs. printed matter goes 1000 miles for $3.31. 
30 -lb. carton of new fashions goes 500 miles for $4.61. 
Same day delivery in all these cases if you ship early. 

Rates include pick-up and delivery door 
to door in all principal towns and cities 

AIR EXPRESS, A SERVICE OF RAILWAY EXPRESS AGENCY AND THE 

SCHEDULED AIRLINES OF THE U.S. 

NEW PRODUCTS (continued) 

is designed for operation from 220 
or 440 volt, three-phase a -c, and has 
a flexible d -c output. Output volt- 
age ripple content is about 5 per- 
cent. 

Studio -Type Ribbon Mike 
AMPERITE CO., INC., 561 Broadway, 
New York 12, N. Y. Frequency 
range of the new studio ribbon mi- 

crophone models R8OL & R8OH is 
40 to 14,000 cps; output is -56 db; 
harmonic distortion, less than 1 

percent; discrimination with angle 
is 60 to 10,000 cycles. The unit is 
available in 200 ohms output, also 
in high impedance. 

D -C Amplifier 
MILLIVAC INSTRUMENTS, Box 3027, 
New Haven, Conn. Model DCA - 
1025 d -c amplifier has a 0 to 10 
millivolt d -c input and 25 v, 1 -milli- 

ampere or 5 -volt 3 -milliampere d -c 
output. Its applications are the 
same as those of the model MV -17A 
device but it can be used with either 
delicate or coarse output meters. 
Adjustable gain is included. A bro- 
chure gives further details. 

Selenium Cell 
INTERNATIONAL RECTIFIER CORP., 
6809 South Victoria Ave., Los 
Angeles 43, Calif. The new type H 
selenium cells illustrated have a 
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NEW PRODUCTS (^ontinued) 

maximum reverse voltage of 24 v 
rms with current ratings from 6 to 
20 amperes depending upon the type 
of connection. Forward drop is 
about 1 volt. A brochure is avail- 
able. 

Miniature Controls 
DAVEN Co., 191 Central Ave., New- 
ark, N. J. A new line of attenuators 
with decreased dimensions is now in 
production. They are designed for 
use in equipment in which mount- 
ing space is limited and have the 
same mechanical and electrical con- 
struction as former units. 

Speech Clipper 
ELECTRO -VOICE, INC., Buchanan, 
Mich. Model 1000 Speech Clipper 

is a peak limiting preamplifier that 
clips the tops and bottoms from 
speech frequencies which rise 
above a preset amplitude, to pro- 
vide higher articulation for com- 
munication services. Frequency re- 
sponse of the unit is from 200 to 
3,000 cycles. Clipping is from 3 to 
20 db. 

Fidelity Speaker 
RACON ELECTRIC CO., INC., 52 East 
19th St., New York, N. Y. The Cel- 

Shallcross 
ATTENUATORS 

BRIDGED 'T' 
ATTENUATOR 
Type 420-2B2 

20 steps, 2 db/step. 
Linear attenuation with 
off position and detent. 
21/8" diameter, 2 M6" 

depth. 

$16.00 
LIST PRICE 

These Shallcross Features 
Mean Better Performance- 

Better Value! 

Off position attenuation well in excess 
of 100 db. 

25% to 50% fewer soldered joints. 

Noise level ratings that are factual. 
(130 db. or more below zero level.) 

Non -inductive Shallcross precision re- 
sistors used throughout assure flat at- 
tenuation to and beyond 30 kc. 

Types and sizes engineered for all 
needs. Attenuation accuracies of 1%, 
Resistor accuracies of 0.1%, on special 
order. 

Write for Catalog and 

BRIDGED 'T' 
ATTENUATOR 
Type 410-4B1 

10 steps, 4 db/step. 
Linear attenuation 
with detent. 21/8" di- 

ameter, 2Mo" depth. 

$11.50 
LIST PRICE 

POTENTIOMETER 

Type C720 -2A3 

20 steps, 2 db/step, 

tapered on last three 

steps to off, composi- 

tion resistors. 1 3/4" di- 
ameter, 11/4" depth. 

$8.00 
LIST PRICE 

SHALLC ROSS 

ATTENUATORS 
Shallcross variable attenuators have proved 
their remarkable quietness and service- 
ability in dozens of applications for lead- 
ing users in all parts of the world. Such 
important details as the use of spring - 
temper silver alloy wiper arms, silver alloy 
collector rings and contacts, non -inductive 
precision resistors, and sturdy, substantial 
mounting plates have made possible the 
high standard of performance attributed 
to Shallcross. 
Standard types include ladder and bridged 
T mixer controls, bridged T and straight T 
master gain controls and V.U. meter multi- 
pliers, wirewound and composition potenti- 
ometers for grid control. Cueing attenua - 
tors, and fixed pads, both composition and 
wirewound, in all circuit configurations are 
also available. 

Attenuator Specification Sheet 

SHALLCROSS MANUFACTURING COMPANY 
Department $-1 1 8,Collingdale, Pa. 
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slze MORE 
SNOWS DOZENS 

CATALOG finishes on any metal 

reads and 
upset. Weekly output: 

oralSpecial heads, 
threads 

to cold up suggesting pro - 

or alloy adapted specials, latest cata- 

log. 

Pieces. 
Many illustrated in 

pieces, dec. 

pro- 

duction 
Includes 

savings for you, 
1M standard p engi- 

Includes weights per 
purchasing 

and 
IOB of fractions, Catalog 19 

engi- 

neering 
helps. Write for 

neerinó 

/,e PROGRESSIVE RIMFG. 

CO 
N: 

ORWOOD 
ST. 

TORNGTON,50 

N 

The Magic of 
1 

1 

1 

1 

HF 
The Type 15A VHF Navigational 
Receiving Equipment (illustrated) 
provides for reception on the new 
Omni -Directional Ranges as well as 
operation on both types of VHF 
Runway Localizers, and the VHF 
Visual -Aural Airways Ranges. 
Simultaneous voice feature is includ- 
ed on these ranges. The tunable 
A.R.C. Receiver permits selection of 
any VHF aircraft frequency 

Airborne Equipment for; 
OMNI-DIRECTIONAL RANGES 

RUNWAY LOCALIZERS 

VISUAL -AURAL RANGES 

SIMULTANEOUS VOICE 
GCA VOICE RECEPTION 

The A.R.C. Type 17 or A.R.C. Type 
18 is the companion communica- 
tion equipment normally asso- 
ciated with the Type 15A. The 
Type 17 VHF Communication 
Equipment adds independent 
two-way VHF communication fa- 
cilities. The Type 18 adds VHF 
Transmitting Equipment only. All 
Type 17 and 18 units are type - 
certificated by the CAA. 

The dependability and performance of these VHF Com- 
munication and Navigation Systems spells increased safety 
in flight. Specify A.R.C. for your next installation. 

Aircraft Radio Corporation 
BOONTON, NEW JERSEY 

DEPENDABLE ELECTRONIC EQUIPMENT SINCE 1928 

ELECTRIC SOLDERING 

IRONS 

are sturdily built for the 

hard usage of industrial 

service. Have plug 
type tips and are con- 

structed on the unit 

system with each 

vital part, such as 

heating element, 

easily removable 

and replace- 
able. In 5 

sizes, from 50 

watts to 550 

watts. 

TEMPERATURE 
REGULATING 

STAND 

This is a thermo- 
statically con- 
trolled device for 
the regulation of 
the temperature 
of an electric soldering 
iron. When placed on 
and connected to this 
stand, iron may be main- 
tained at working tem- 
perature or through ad- 
justment on bottom of 
stand at low or warm 
temperatures. 

Write for Catalog Sheets 110-1 

AMERICAN ELECTRICAL 

HEATER COMPANY 
DETROIT 2, MICH., U. S. A. 
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NEW PRODUCTS (continued) 

lular Grand has a new type cellular 
horn with horizontal distribution 
angle of 120 degrees and vertical 
distribution of 60 degrees. A re- 
sistive -capacitive filter network is 
included. Frequency range is 50 to 
12,000 cycles. 

Street Lighting Control 
FISHER -PIERCE CO., INC., Boston 21, 
Mass. announces the series 63300 

photoelectric street lighting con- 
trol with a capacity of 3,000 watts 
of incandescent lamp load. Models 
are available for both 120 and 230 
volts, 50-60 cycles. Standard turn - 
on adjustment is 0.5 foot-candle 
with turn-off at 1.25 foot-candles. 

Interval Timer 
HAYDON MFG. CO., INC., Torrington, 
Conn. A new multipurpose interval 

timer is now available in the 8006 
series. Several different models in 
the series are used for varying ap- 
plications such as multiple sequence 
switching. 

Portable Picture Monitor 
POLARAD ELECTRONICS CO., 9 Ferry 
St., New York 7, N. Y. Model 102- 

F°" T V 
and PlAir 

5t4«da'dce 
oft ate./ 

o 

Now, ONE crystal holder will 
cover your requirements for tele- 
vision and frequency modulation 
transmission. RH -7 hermetically 
sealed crystal units offer a fre- 
quency range from 1 to 75mc, to 
tolerances as close as .0002%. 
Space -saving, easily installed and 
replaced, RH -7 crystals will fit all 

circuits. Two pin sizes or wire 
leads are available. 

Why not standardize now, 
o just ONE! 

REEVES . HOFFM A N 
I 

CORPORATION 
CHERRY AND NORTH STREETS CARLISLE, PA. 
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The NEW General Electric 

Variable Reluctance Cartridge 

for Long Playing Records 

Specifically designed for the new long playing 
records . . . high compliance ... low mass 
stylus assembly 

Equipped with 1 mil tip radius sapphire stylus 

Can be used with standard G -E preamplifiers 

Place your order today! 

General Electric Company, Electronics Park, 
Syracuse, New York 

168G1OA 

CM2 GGG9//%G 112 /C //// 

GENERAL ELECTRIC 

NEW PRODUCTS (continued) 

MPS portable television picture 
monitor has a maximum resolution 
in excess of 500 lines and employs a 
7 -inch electromagnetic deflection 
picture tube. The equipment oper- 
ates with a minimum video input 
signal 1 volt peak -to -peak. 

Line Match Indicator 
AERONAUTICAL COMMUNICATIONS 
EQUIPMENT, INC., 3090 Douglas 
Road, Miami, Florida. Model LMI- 

500 illustrated is a device for aiding 
adjustment of load for optimum line 
match at frequencies from 0.2 to 2 
mc, or 2 to 20 mc. Model ]LMI-72 is 
used for coaxial lines at frequencies 
between 0.2 and 10 mc. 

Rotary Beam Calculator 
GORDON SPECIALTIES Co., 542 S. 
Dearborn St., Chicago 5, Ill. Di- 
mensions for various types of beam 
antennas to operate in the region 
between 10 and 30 megacycles can 
be found quickly with a new calcu- 
lator. Values for capacitance and 
inductance required for resonance 
between 5 and 60 mc are given, 
along with other information such 
as length of supporting boom re- 
quired for various arrays. Price 
direct is $1.60 which includes post- 
age. 

Cable Reel 
INDUSTRIAL ELECTRICAL WORKS, 

1509 Chicago St., Omaha 2, Ne - 
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NEW PRODUCTS (continued) 

braska. With a capacity of 300 feet 
of i -inch four -conductor cable, or 
equivalent, the Powereel illustrated 
can be used for all types of cables. 
Each reel has either three or four 
collector rings of beryllium copper 
with double contact copper brushes. 

Transducers 
KOLLSMAN INSTRUMENT DIVISION, 
80-08 45th Ave., Elmhurst, N. Y. 
Important in flight testing and con- 

trol applications for pilotless air- 
craft the new, small transducers, 
one of which is illustrated, provide 
means of obtaining electrical sig- 
nals that are functions of air speed, 
altitude, differential pressure, and 
gage pressure. 

Dynamic Micrometer 
ELECTRO PRODUCTS LABORATORIES, 

INC., 549 W. Randolph St., Chicago 
6, Ill., has developed a dynamic mi - 

a leash 

for 

atomic 

energy 

mardomma 
CALLITE 
TUNGSTEN 

... the end result of C -T metallurgy 
teamed with the engineering ingenuity 

of Radiation Counter Laboratories, Inc. 

The Geiger Muller counter* is no 

stranger to the electronics engineer. Its 
sensitivity is beyond the realm of mathe- 

matical definition. But not so well-known 
are the difficulties encountered in producing 

a tube that is as sturdy as it is sensitive. 
And that is where we, as metallurgical 

specialists, have been of more than usual 
assistance to design engineers. 

If you use components of tungsten, 
molybdenum, silver, platinum, 

palladium or alloys of these 
metals consult with our 

engineers. Conceivably, 
from the wealth of our 

experience we may be 
able to help you produce your 

product more economically. 
Catalog No. 156 on request. 

Callite Tungsten Corporation 
544 Thirty-ninth St., Union City, N. J. 

*Manufactured by the well-known Radiation 
Counter Laboratories, Inc. of Chicago. 

Hard glass leads,welds,tungsten and 

molybdenum, wire, rod, sheet, formed 
parts, and other materials for incan- 

descent lamps and electronic tubes. 
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GRAY TRANSCRIPTION ARMS and EQUALIZERS 

IDEAL for the New L p Records 
The GRAY TRANSCRIPTION ARM 103 -LP, with Selected GE Variable 
Reductance Cartridge with 1 mil Diamond Stylus, has been especially 
designed for use with the new LP Micro -Groove Records. Due to such 
features as adjustable stylus pressure, frictionless motion, self -leveling 
base and the accommodation of any standard cartridge, arm obsoles- 
cence is precluded. Arm, with 1 mil Diamond Stylus Cartridge, $77.95. 

The GRAY #601 4 -position EQUALIZER for GE Cartridge, finest 
performance and workmanship, ideal response curves. Adopted by radio 
networks. Matches pickup to microphone channel. Complete, $49.50. 

Inquiries invited for development and manufacturing. 

GRAY RESEARCH & DEVELOPMENT COMPANY, Inc. 

16 ARBOR STREET HARTFORD 1, CONN. 

more compact, higher accuracy! 

y WATT 
INDUCTIVE 

MAX. RES: .01 to 7,500 ohm (331 Alloy) 
.01 to 4,000 ohm (Nichrome) 
.01 to 1,250 ohm (Mongonin) 

BODY SIZE: %" lg. by 3/16" diam. 
TOLERANCE: STANDARD 1% 

Can be 
one-half 

rOEp 
_leRt 

°" ORS 
E 

APPLICATI 

1 WATT 
INDUCTIVE 

MAX. RES: .01 to 15,000 ohm (331 Alloy) 
.01 to 8,000 ohm (Nichrome) 
.01 to 2,500 ohm (Mangonin) 

BODY SIZE: 1" ¡g. by 3/16" diom. 

TOLERANCE: STANDARD 1% 

supplied non - inductive with 
indicated maximum r si<,nnce. 

Economical in Cost 
IN -RES -CO WL series resistors 
were designed to meet increasing 
demands for a compact resistor 
of high accuracy priced for gen- 
eral use. They meet the most 
critical requirements-close tol- 
erance, ability to withstand over- 
load, long life. Write today for 
catalog describing the full line of 
quality IN -RES -CO resistors. 

INSTRUMENT RESISTORS CO., 1056 COMMERCE AVE., UNION, N. J. 

31/2 KW 

VACUUM TUBE 

BOMBARDER 
or 

INDUCTION 
HEATING UNIT 

Only $975 
Never before a value like this 31/2 KW bom- 

barder or high frequency induction heater ... 
for saving time and money in surface harden- 
ing, brazing, soldering, annealing and many 
other heat treating operations. Is 

Portable .. . mounted on four rubber 
coasters. Width 141/2"; depth 27"; 
height 4211"; weight 300#. 

Operates from 220 volt line. Complete with 
foot switch and one heating coil made to cus- 
tomer's requirements. Send samples of work 
wanted. We will advise time cycle required 
for your particular job. Cost, complete, only 
$975. Immediate delivery. 

Scientific Electric Electronic Heaters are made 
in the following ranges of power: 1-2-3-5-711- 
10-121/2-15-18-25-40-60-80-100-250. KW. 

Division of 

"S" CORRUGATED QUENCHED GAP CO. 

105 - 119 Monroe St., Garfield, N. J. 
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NEW PRODUCTS (continued) 

crometer for measuring movement, 
radial displacement, or vibration of 
any part made of ferrous material. 
Displacement is read in tenths of a 
thousandth of an inch and accu- 
racy is the same for a static condi- 
tion as for a dynamic condition 
corresponding to speeds up to 200,- 
000 rpm. Total weight is 27 pounds. 

Waveisieter 
SIMPSON ELECTRIC Co., 5218 West 
Kinzie St., Chicago 44, Ill. Model 

380 wavemeter is a pocket-size in- 
strument for use by amateurs, 
ships, police radio, and similar serv- 
ices. Provision is also made for 
checking percentage of modulation. 
Separate coils are provided for the 
10 to 80 -meter amateur bands. A 
2 -foot antenna is furnished to be 
plugged into a jack on the instru- 
ment. Frequencies as high as 420 
megacycles can be checked. 

Flexible Waveguide 
AIRTRON, INC., 650 Bloomingdale 
Road, Staten Island, N. Y. A new 
type of convoluted bellows electro - 

Winner 

L11 
Itudsliit\* 

MODEL S2OX 
Equipped with convenient slide - 

lock switch for on -off operation. 

MODEL SR2OX 
Equipped with built-in push - 

to -talk relay switch and cable. 

The TURNER 
MODEL 20X 

High performance at low cost 
On every count the new Turner Model 20X has won the vote 

of users. Response to voice and music pickups is smooth and 

even over a desired range of frequencies. Output level is re- 

markably high. Engineered for dependable service indoors or 

out with high quality moisture sealed crystal circuit. Light in 

weight, natural to hold, and most convenient to use. It is 

equipped with hook ring for hanging. Attractive case is fin- 

ished in rich baited brown enamel. And the price, complete 

with 7 ft. cable is exceptionally low. 

Write for Complete Microphone Literature 

THE TURNER COMPANY 
905 17th Street N. E. Cedar Rapids, Iowa 

Crystals licensed under patents st the Brush Development Co 
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At long last- 
The G.M. counter tube reaches maturity 
in the new all metal *THYRODE 11385 

The new THYRODE is a pre- 
cision counter tube, designed 
to utilize quantity production 
methods. The .005 inch alu- 
minum wall, rib re - enforced, 
adds strength to its inherent 
stability and accuracy. 

Priced at 
$7.50 

CHARACTERISTICS 

Overall length 4-1/8 inches 
Active length 2-3/4 inches 
Shell diameter 3/4 inches 
Absorption . 30 mgm/cm2 
Operating voltage 900 volts 

(center of plateau) 
Plateau length. 200 volts 
Plateau slope 3% / 100 volts *THYRODE 
Temperature range.. .5° C. to 70° C. A Victoreen trademark for radiation 
Life 108 counts counter tubes 

Victoreen radiation measuring instruments for labora- 
tory and field determinations together with such com- 
ponents as the VX series subminiature electrometer 
tubes, vacuum sealed hi-meg resistors and G -M counter 
tubes have made notable contributions to the present 
refinement of radiation instrumentation. 

Victoteea 5806 Hough Avenue 
Cleveland 3, Ohio 

NEW PRODUCTS (continued) 

plated flexible waveguide is now 
available having an electrical im- 
pedance matching that of rigid 
waveguide. Sizes down to that re- 
quired for 1 cm can be supplied. 

Alpha Counter 
INSTRUMENT DEVELOPMENT LABO- 
RATORIES, INC., 223 West Erie St., 
Chicago 10, Ill. Model 117 alpha 

counter will count alpha particles 
in the presence of a strong beta 
background. Unit consists of a 
methane flow proportional counter, 
high -gain amplifier, scaler (256 
to 1), impulse recorder, and vari- 
able high -voltage supply. 

Phone Plug 
SWITCHCRAFT, INC., 1328 N. Hal- 
sted St., Chicago 22, Ill. The Little- 

s 

u.\IIIIIIN a riu IÍINIII! /..' r 
1 L 

INTO .,. ....e..L . ..,,.,.. ..,..,,. .a. «.... 

Plug illustrated features a sleeve 
terminal that can be clamped over 
the metal braid of shielded wire 
cables to form both mechanical 
anchor and electrical connection. If 
the terminal is used only for me- 
chanical anchorage an extra lug can 
be used for connection to the sleeve 
of the plug. 

Blowers 
JOHNSON FAN & BLOWER CORP., 
1319 W. Lake St., Chicago 7, Ill. 
Type 5CB centrifugal fans have a 
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NEW PRODUCTS (continued) 

wheel diameter of 5 inches. Various 
sizes of motors and different fan 
combinations can be furnished for 
many applications in cooling elec- 
trical and electronic equipment. 

Multiple Control Unit 
WELTRONIC Co., 19446 W. Eight 
Mile Road, Detroit 19, Mich. Model 
312KS2, a 3 -phase multiple control 
combination, has a remote control 

relay timer which provides a vari- 
ety of multiple welding sequences 
with independent dial adjustment 
of weld time on each phase. Auto- 
matic control circuit protection is 
incorporated. Write for detailed 
information on standard and sup- 
plementary equipment. 

Plug -Tip Soldering Iron 
HEXACON ELECTRIC Co., 130 W. 
Clay Ave., Roselle Park, N. J. 

Model P212 electric soldering iron 
is rated at 200 watts with a half - 
inch diameter tip. 

Literature 
C -R Tube Primer. Allen B. 
DuMont Labs., Inc., 1000 Main 
Ave., Clifton, N. J. A 63 -page 
manual presents an excellent non- 
technical discussion of the cath- 
ode-ray tube and its functions. 
The book is available without cost 
to anyone professionally engaged 
in electronics or teaching the sub - 

THE problem of meeting new power and 
frequency requirements in communica- 

tions systems, with minimum obsolescence, 
is solved by the Telepak line of transmit- 
ting equipment, the latest achievement in 
this field by Radio Receptor. 

Telepak consists of a basic frame sup- 
porting a series of separately and easily 
removable units or cells of standard construction, varying in height 
according to power requirements. These unit assemblies are housed in 

standard cabinets, as illustrated. 

Any cell may be easily removed to permit servicing or replacement 
by a new unit of different function or frequency. This adaptability 
offers another advantage as it permits the combination of units of all 
ratings in a single installation. Units are available in power output 
ratings varying from 500 watts to 3 kilowatts. 

Remote control elements are also on the unit cell basis, and are 

capable of expansion along with other elements in the system. 

It will pay you to look into the many exclusive features of Telepak, 
Radio Receptor's new transmitting system that enables you to keep in 

step with Progress. 

Write for the new Telepak Handbook containing informa- 

tion of value to every engineer. Address Department C-10 

that ste 
with 

P4eriati 

1" 
Communications Division 

RADIO RECEPTOR COMPANY. INC. 
Since 1922 in Radio and Electronics 

251 WEST 19th STREET NEW YORK 11, N. Y. 

1. 
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THE NO. 92105 
"SSSR" 

Single Sideband Selector 
The No. 92105 is designed to permit 
Single Sideband Selection with existing 
receivers. Full technical details in April 
1948 QST. Produced in co-operation 
and under exclusive U. S. patent license 
(2,364,863 and others) with the J. L. A. 
McLaughlin Research Laboratories. 

JAMES MILLEN 
MFG. CO., INC:. 

MAIN OFFICE AND FACTORY 

MALDEN 
MASSACHUSETTS 

NEW PRODUCTS (continued) 

ject, and others may obtain it at 
50 cents per copy, or at $2.50 in 
lots of a dozen. 

Data Handling Systems. Tele - 
register Laboratories, 157 Cham- 
bers St., New York 7, N. Y. The 
engineering services available for 

_teleregister systems covering 
everything from parimutual total- 
izers to inventory and production 
control are described and repre- 
sentative equipment is illustrated 
in a 24 -page booklet. 

Motor Speed Control. Servo- 
mechanisms Inc., Mineola, N. Y. 
The new motor speed control 
SC104 provides a speed range of 
40 to 1 for armature output of 
5,000 rpm maximum. Torque - 
versus -speed curves are given in 
a page descriptive sheet. 

Connector Catalog. American 
Phenolic Corp., Chicago 50, Ill. 
Catalog A-1 on AN connectors and 
fittings for power, signal, and con- 
trol circuits, lists thousands of 
sizes and graphically illustrates 
the different types of shells and 
insert arrangements available for 
each. Dimensions and electrical 
data are shown in detail. 

Magnetic Tape Recorders. Ampex 
Electric Corp., 681 Fifth Ave., 
New York 22, N. Y. An 8 -page 
booklet describes and illustrates 
chief features of the model 200-A 
magnetic tape recorder. The unit 
has already been tested on contin- 
uous commercial network opera- 
tion. 

Tube Information. Radio Corp. of 
America, Harrison, N. J. Techni- 
cal data on types 6BA7 and 12BA7 
pentagrid converters has been 
published, as well as application 
notes on receiver sensitivity meas- 
urements at high frequencies, and 
a brochure on improved arrange- 
ment of base pin connections in 
new miniatures. , 

Attenuator Pad. Weinschel Engi- 
neering Co., 123 William St., New 
York 7, N. Y., has issued a folder 
describing the model 50-L/p-x 
coaxial attenuator pad with atten- 

Imperial Pencil Tracing Cloth has 
the same superbly uniform cloth foun- 
dation and transparency as the world 
famous Imperial Tracing Cloth. But 
it is distinguished by its special dull 
drawing surface, on which hard pen- 
cils can be used, giving clean, sharp, 
opaque, non -smudging lines. 

Erasures are made easily, without 
damage. It gives sharp, contrasting 
prints of the finest lines. It resists 
the effects of time and wear, and 
does not become brittle or opaque. 

Imperial Pencil Tracing Cloth is 

right for ink drawings as well. 

IMPERIAL 

PENCIL 

TRACING 

CLOTH 

(-ees :j,.) 
-©- 

SOLD BY LEADING STATIONERY AND 
DRAWING MATERIAL DEALERS EVERYWHERE. 

a.,. J 
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NEW PRODUCTS (continued) 

uation between 5 and 25 db and a 
50 -ohm characteristic impedance. 
Specifications are included. 

Tube Data. General Electronics, 
Inc., 101 Hazel St., Paterson, N. J. 
A recently issued folder gives 
technical data for a large line of 
transmitting tubes, rectifiers and 
vacuum capacitors. Prices are 
also listed. 

Recording Wire. Fidelitone Inc., 
1616 Devon Ave., Chicago 26, Ill. 
Bulletin No. 9 gives informative 
and semitechnical data comparing 
the 0.004 and 0.0036 -inch diameter 
wire for magnetic wire recording. 

Electrical Insulation. Insulation 
Manufacturers Corp., 565 West 
Washington Blvd., Chicago 6, Ill. 
Outstanding features of the Die - 
flex garnished tubings or sleevings 
are set forth on two sides of a 
sheet. A variety of grades and 
sizes of the products may be 
obtained. 

Radio Link Equipment. Federal 
Telecommunication Laboratories, 
Inc., 67 Broad St., New York 4, 
N. Y. Special features, illustra- 
tion and general description, and 
technical characteristics of a vari- 
ety of radio link equipment, a mon- 
itor, and dummy load are treated 
in five loose-leaf folders now avail- 
able. 

Quartz Crystals. Reeves -Hoffman 
Corp., Carlisle, Pa. Bulletin 
RHC-X covers an assortment of 
crystal units ranging from 50 kc 
to 100 mc. Ordering instructions 
are included. 

Automatic Controls. Leeds & 
Northrup Co., 4934 Stenton Ave., 
Philadelphia 44, Pa., has issued a 
newly -revised, 40 -page catalog on 
position -adjusting and electrically - 
actuated control equipment. Both 
Micromax and Speedomax instru- 
ments are listed. Ask for catalog 
ND4A (1). 

Tube Catalog. Amperex Electronic 
Corp., 25 Washington St., Brook- 
lyn 1, N. Y. The new 296 -page 

COPPER ARMORED SISALKRAFT 

Reinforced with tough 

..:, . ,:.-.-_>.. ;4,:, ¡.. 
sy 4 

Sisal Fibres 

elee'remeetic deeldiet9 
TELEVISION AND RADIO STUDIOS. TESTING ROOMS, 

INDUSTRIAL LABORATORIES, AND DIATHERMY, RADAR 

AND ELECTRONIC EQUIPMENT 

The success of COPPER ARMORED SISALKRAFT 

for shielding during the past decade suggests that you might 
find this reinforced "electro sheet copper" product practical 
for rooms and large enclosures_ or equipment requiring elec- 

trostatic shielding. 

SISALKRAFT engineers do not presume to be authorities on 
this complex subject. We shall be glad to cooperate, however, 
on the basis of experience gained in such installations as: 

Steinmetz Hall, New York . Hollywood Television Studio of Don Lee 

WBKB Radio Station, Chicago Sentinel Television Testing Rooms 

Corn Products Company's Argo Laboratory Delco Radio Sets 

CBS Radio Testing Laboratories 

. , . and other applications that indicate the merit of COPPER 
ARMORED SISALKRAFT in these and allied fields. 

COPPER ARMORED SISALKRAFT is available in 1 -oz., 2 -oz., 
and 3 -oz. weights, in rolls 4" to 60" wide. Reasonable cost .. . 

as low as $9.75 per 100 square feet. Send for samples. 

COPPER ARIIORED SISALKRAFT 

I. 

.R Product of 
THE SISALKRAFT CO., Chicago 6 New York 17 San Francisco 5 

The SISALKRAFT Co., 205 W. Wacker Drive, Dept.E-2, Chicago 6, III. 
Please send samples of a0 One -Ounce; f7 Two -Ounce; 0 Three -Ounce COPPER 
ARMORED SISALKRAFT. The use I contemplate involves (describe briefly) 

Name 

Address 

City, Zone No. and State. 
a 
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ra;rg 
these 

ovtst 
MENS 

5 

iMpROvE 

Nickel -plated 
brass sleeve 

ALL ADC JACK 

PANELS NOW CONTAIN 

THESE NEW ADC JACKS 

Nickel -plated heavy 
gauge steel frame 

Silver contacts 

JACKS 

Nickel Silver 
springs 

Now you get 
ALL THESE BENEFITS 

Greater 
Strength 

RigditYi 

Corrosion! 
Less 

C 
Better 

1 

Longer 
tifet 

See Your Jobber 
or write today for 

ADC CATALOG 

The new streamlined design of ADC 

Jacks uses heavier gauge metal for greater 

strength. The frame is die -formed and 

press -welded for utmost rigidity and 

dimensional accuracy. 

Silver -alloy contacts and genuine 
Nickel Silver springs guarantee corro- 

sion resistance, even under the most 

humid conditions. 

All the way through, the new ADC is a 

better jack! If you require top quality 

and precision -made components, ADC 

Jacks merit your first consideration. 

«4.z DEVELOPMENT CO 
>4udío Vecieted tice 9C.ceat 

2847 13th AVE. SOUTH MINNEAPOLIS 7, MINN. 
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NEW PRODUCTS (continued) 

catalog covers a line of electronic 
tubes for communications, indus- 
trial, amateur, and electromedical 
uses. Contents are grouped under 
four headings: air-cooled power 
tubes, water and forced -air cooled 
power tubes, rectifier tubes, and 
vacuum capacitors. Full data are 
given on each tube. A formal re- 
quest to Amperex will bring your 
copy to you. 

Magnetic Sub -Assemblies. Gen- 
eral Electric Co., Chemical Dept., 
Pittsfield, Mass. Booklet CDM-16 
describes and illustrates a line of 
permanent magnet sub -assemblies 
for engineering and production 
economy. Ordering instructions 
are included. 

Sound Products Catalog. Radio 
Corp. of America, Engineering 
Products Department, Camden, N. 
J. Catalog 218P lists in 84 pages a 
complete line of sound equipment. 
Concise descriptions of each model 
include such information as spe- 
cial features, uses, specifications, 
photographs and diagrams. 

Electrical Tapes. Minnesota Min- 
ing & Mfg. Co., 900 Fauquier 
Ave., St. Paul 6, Minn., announces 
a new 24 -page two-color catalog 
describing 39 Scotch brand electri- 
cal tapes. Tape properties are 
listed and eighty-six applications 
illustrated. 

Radioteletype Converter. George 
J. Maki, Radiotelegraph Engineer- 
ing, Moraga, Calif. Description, 
block and circuit diagrams, and 
specifications of the model RC -55 
frequency -shift radioteletype con- 
verter may be found in a new book- 
let. 

Vacuum Measurement. George E. 
Fredericks Co., Bethayres, Pa., 
has available a new 28 -page book- 
let on vacuum measurement. Writ- 
ten in nontechnical language, it 
is intended for the layman inter- 
ested in the proper selection and 
use of vacuum gages for industrial 
processes. 
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vo 1-"G 
ivI° al* Clarostat Series MMR bakelite- 

insulated metal -clad resistors run 
definitely COOLER than any other simi- 
lar types, SIZE FOR SIZE. Or putting it 

`another way, these strip resistors will I 
DISSIPATE MORE POWER for the same 

E temperature rise, SIZE FOR SIZE. 

Hundreds of thousands in daily use! 

I They tell their own story! 

I Resistance values from fraction of ohm 
to 15,000 ohms per winding inch. In 

standard, inverted and vertical mount- 
ing types. Any number of intermediateI 
taps within reason. 5 watts per wind- I 
ing inch mounted on metal radiating 

I surface; 2t,2 watts in free air. 
U 

Engineer- 
ing Bulle- 
tin 109 on 
request. 
Let us 
quote. 

t 
CIAROSTAT 

etoreld^ eeéio 
CIAROSTAT MFG. CO., Inc - - - DOVER, N. H. 

In Canada: CANADIAN MARCONI CO.. Ltd. 
Montreal, P. Q.. and branches 

GIVE YOUR FAMILY 
THIS GIFT OF A LIFETIME 

AN ALTEC LANSING 
home music system. 

One of many alternative placements of 
elements. In actual installation, speaker 
will be concealed by decorative fabric. 

As an engineer with professional knowl- 
edge of the science of audio reproduction, 
you can appreciate more thoroughly 
than any layman the incredible life -like 
reproduction of voice and music of which 
this magnificent Altec Lansing Home 
Music System is capable. Added to the 
lifetime enjoyment which this system 
will provide is the pleasure of installing 
it yourself. Full instructions are in- 
cluded. This system transcends the in- 
herent limitations of commercial radio - 

161 Sixth Avenue, 
New York 13, N. Y. 
1161 N. Vine Street, 
Hollywood 38, Calif. 

phonographs, yet costs are favorable to 
this system. The system includes the 
famous Altec Lansing Duplex speaker, 
a special Altec Lansing amplifier, a 
newly designed TRF Altec Lansing 
tuner, and the Webster 70 changer. 
Built-in Altee Lansing Daylight Tele- 
vision can also be included. 

A brochure will be sent on request. 

ALTEC 
LANSING 

custom -in-built 
home music system 

Over 20 years of fabricating experience 

913"1 it 1 
tos% fOlti BAKELITE 

SHEETS, RODS, TUBES. 

BAKELITE AND FIBRE FABRICATED PARTS. 

PUNCHING, DRILLING, MILLING 
AND ENGRAVING 

Mail Us Your Prints or Samples for Quotations 

ELECTRICAL INSULATION CO.,INC. 
12 VESTRY ST.. NEW YORK 13, N. Y. 
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STABILIZED CRYSTALS 
TO MEET EVERY NEED 

Whatever your crystal needs, James 
Knights Co. is equipped to satisfy them 
quickly and economically. 

To effect greater savings for you on 
short runs, a special production system 
has been established. 

We are also equipped to quickly 
build "Stabilized" crystals to your ex- 
act specifications. In addition, James 
Knights Co. fabricates a complete line 
of "Stabilized" crystals to meet every 
ordinary need-precision built by the 
most modern methods and equipment. 

For quality-speed--economy, con- 
tact the James Knights Co. You'll be 
glad you did! 

New James Knights Catalog On Request 

A university physicist wanted a 2" super- 
sonic X -cut crystal. The James Knights 
Company made it promptly, and has since 
delivered many other special crystals for 
the same university. 

i 

NEWS OF THE INDUSTRY 
continued from p 134 

Televising cockpit mockup of P2V Neptune 
during Navy flight training lecture. Studio 
has two GE cameras like this and two 

DuMont cameras 

vision receivers of various types 
will be used under a variety of con- 
ditions and with screen sizes rang- 
ing from that of a 10 -inch tube on 
up to that projected onto a 9 by 12 - 
foot screen. Also under investiga- 
tion will be 'methods of instruction 
best adapted to the television me- 
dium and the design of the ideal tele- 
vision classroom. Tryouts of talk - 
back circuits are contemplated, so 
that students anywhere in widely 
scattered classrooms can ask ques- 
tions of the instructor during or 
after a lecture. 

Advantages of Television 

With television, lectures by the 
Navy's best instructors can be pre- 
sented to as many students as desir- 
able, all at one time. During emer- 
gencies or accelerated wartime 
training programs, increased utiliz- 
ation of top notch men would justify 
holding them for training purposes, 
where they can do more good than 
on combat assignments. 

Lectures and demonstrations of 
newly developed devices can be pre- 
sented immediately by television, 
with no passing on of training from 
one instructor to another. If neces- 
sary, the pilot model itself can be 
used for demonstration. Singe only 
one demonstration device is needed, 
more money can be spent on its 
development and construction. Se- 
curity can be maintained by guard- 
ing coaxial terminal points and by 
scrambling the r -f signal, where 
necessary. 

Television training gives every 
student a front -row seat, where he 
can see every movement of the in - 

THE ONLY BROAD BANDED, 
HIGH GAIN, STACKED ARRAY 

ON THE MARKET 

Many times more sensitive for TV 
reception in fringe areas and poor 
signal locations, the WARD TVS-6 
STACKED ARRAY achieves maxi- 
mum forward gain by stacking two 
high gain folded dipoles and reflectors 
with effective 1/2 wave spacing rather 
than the ordinary 1/8 or 1/4 wave which 
materially reduces sensitivity. THE 
ONLY STACKED ARRAY ON 
THE MARKET THAT IS BROAD 
BANDED, it will give excellent re- 
sults with MANY CHANNELS 
where others are too selective. The 
advanced engineering and PRE. 
ASSEMBLED design of the WARD 
TVS-6 is only one of the reasons why 
WARD is the largest exclusive man- 
ufacturer of antennas in the world, 
See any leading parts distributor or 
write for catalog. 

THE WARD PRODUCTS 
CORPORATION 

1523 E. 45TH STREET, CLEVELAND 3, OHIO. 
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Save Time...Speed Assembly 

with CTC ALL -SET Boards! 

On the assembly line and in the 
laboratory, CTC ALL -SET Boards 
are valuable time-savers. 

With Type 1558 Turret Lugs, a 
new board now offers mounting for 
miniature components. 1 1/16" 
wide, 3/32" thick, only. (Type 
X1401E.) 

With Type 1724 Turret Lugs, 
boards come in four widths: %", 
2", 214", 3" - in 3/32", %", 
3/16" thicknesses. 

With the addition of the new 
miniature board, CTC ALL -SET 
Boards now cover the entire range 
of components. 

All boards are of laminated 
phenolic, in five -section units, 
scribed for easy separation. Each 
section drilled for 14 lugs. Lugs 
solidly swaged into precise position 

. whole board ready for your 
assembly line. 

SPECIAL PROBLEMS 
Custom-built boards are a spe- 

cialty with CTC. We're equipped 
to handle many types of materials 
including the latest types of glass 
laminates ... many types of jobs 
requiring special tools ... and all 
types of work to government spec- 
ifications. Why not drop us a line 
about your problem? No obligation, 
of course. 

1 

Turret Split 
Lugs 

4 

Short 

Double -End Terminal 
Swager Board 

Credf m dt g*ti ldenel 
The etea/taw-feed 

CAMBRIDGE THERMIONIC CORPORATION 

437 Concord Avenue, Cambridge 39, Mass. 

PILOT LIGHT 
ASSEMBLIES 

PLN SERIES-Designed for 
NE -51 Neon Lamp 

Features 

THE MULTI -VUE CAP 

BUILT- IN RESISTOR 

110 or 220 VOLTS 

EXTREME RUGGEDNESS 

VERY LOW CURRENT 

Write for descriptive booklet 

The DIAL LIGHT CO. of AMERICA 
FOREMOST MANUFACTURER OF PILOT LIGHTS 

900 BROADWAY, NEW YORK 3, N. Y. 
Telephone-SPring 7-1300 

NAS M O L DI r oREs 
MOLDED 

FRON 

Supplied to your 
EXACT SPECIFICATION 

Moldite iron cores for television, FM, AM and 
audio frequencies are manufactured with the 
most advanced techniques to your exact me- T chanical and electrical specifications. new formu- 
lae and carefully supervised producticn result in 

higher Values, >ermanent stability and quantity deliveries to meet 
your needs. Whey Moldite iron cores are designed inter your cir- 
cuit, ya.i are as,t_red of maximum performance, smaller physical 
size, recuced coº;, proven reliability. Write for Catalog 10.. 

NATIONAL MOLDITE COMPANY 
HILLSIDE NEW JERSEY 

MID -WESTERN REP. 
IRV ROSE 

314 NO. MICHIGAN AVE 

CHICAGO, ILL. 

WESTERN REP. SO. ANEFICAO REP. 

PERLMUTH-COLMAN 8 ASSOC. JOSE _UIS PONTET 

1335 SO. FLOWER ST. COR)OIA 1172 

LOS ANGELES, CALIF. BUENOS AIRES, ARGENTINA 

ENGINEERING 
SERVICE 

Moldite engineers 
will gladly cooper- 
ate in determining 
the exact solution 
to your iron core 
problems for your 
design and produc- 
tion requirements. 
SAMPLES 

Sample iron cores 
will be submitted 
for design, test and 
pre -production pur- 
poses. 
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lp 
TROUBLE -FREE OPERATION 

From 10VA to 300 
KVA Dry -Type Only, 

Both Open and Encased, 
1, 2, & 3 Phase 15 to 

400 Cycles. 

CUSTOM-BUILT 

TRANSFORMERS 

Over 25 years' experi- 
ence in the manufacture 
of specials at cost that 
compares favorably 
with standard types. 
Built-in quality proved 
by years of actual use. 

PROMPT DELIVERIES! 

NOTHELFER 
WINDING LABORATORIES 

9 ALBERMARLE AVE., TRENTON 3, N. J. 

NEW BARRY CATALOG 

Describing Equipment and Methods 

Used in Shock and Vibration Control 

Many Designers and Engineers will use 

this Barry Catalog as a reference book. 

It contains Fundamental Vibration 

Charts, describes basic problems in 

shock and vibration control. 

The new catalog illustrates and de- 

scribes Barrymounts and their applica- 

tions. 

BARRYMOUNTS Control 
VIBRATION and IMPACT 
We offer a complete line of highly engineered Vibration and 
Impact isolators for commercial, industrial, and military appli- 
cations . . . also an engineering consulting service on special 
problems. 

Name 

Company Title 

Street 

City State 

Send for 

i NEW CATALOG 

THE BARRY CORPORATION 
Formerly L. N. BARRY CO., INC. 

177 SIDNEY STREET 
CAMBRIDGE, MASS. 

NEWS OF THE INDUSTRY (continued) 

structor clearly. The television 
camera scales demonstration models 
up or down to proper size for most 
effective training. 

With television, usable portions 
of obsolete motion picture training 
film can be salvaged and brought up 
to date by combining with personal 
demonstrations. Students lose in- 
terest in films showing obsolete 
planes, for instance, yet basic prin- 

Two 35 -mm slide -strip film projectors and 
a 16 -mm sound film projector here feed 
into a GE film camera located under the 
control room of the Navy's television studio 
at Sands Point, Long Island. Two full -sil- 
vered front -surface mirrors make possible 
permanent mounting of all three sources, 
any of which can be cut into a studio 

program at will 

ciples involved remain the same. 
Unparallelled flexibility in choice of 
instruction material is another ad- 
vantage. The lecturer can change 
at will from models to artwork, 
maps, diagrams, motion pictures, 
film strips, slides, demonstration de- 
vices, training devices and actual 
service gear. 

Though television offers promise 
of better instruction, it does not 
eliminate all instructors. Rather, 
it permits use of local laboratory in- 
structors and assists them with the 
best of lecture help. It is not in- 
tended for teaching all subjects; 
introduction sessions to courses and 
the more difficult sessions offer 
greatest promise. Whether tele- 
vision will actually reduce learning 
time through use of new and more 
effective techniques is not yet 
known. 

Radio Parts Show and 
RMA Silver Anniversary 
PLANS HAVE BEEN made for a gala 
radio industry celebration in Chi- 
cago during the week of May 15, 
1949, combining the RMA Silver 
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HUNDREDS OF AUTHORS 
Thanks to the cooperative efforts of hundreds 
of scientists and engineers in almost every field 
of industry, we have been able to compile a 

comprehensive new booklet about DC 200 Fluids. 

In early 1943 gloss distillation columns supplied 
the demand for silicone products. By 1944, we 

had completed a multi -million dollar plant to 
supply war time requirements. During the past 
four years plant capacity has been tripled to 
supply the domestic and foreign markets. 

We had been producing DC 200 Fluids for less 

than a year when we published a 4 -page leaflet 
describing these remarkably stable silicone fluids. 
Our newest publication is a 32 -page booklet 
describing some of the more typical applications 
and giving data on the more significant proper- 
ties of the DC 200 Fluids. 

This volume of information is evidence of a 

unique and useful combination of properties in the 
fluids themselves. It is proof of the ready accept- 
ance given to these basically new materials by 
scientists, engineers and technicians in almost 

every industry. They have improved the perform- 
ance of all sorts of devices by capitalizing on 

the properties of DC 200 Fluids. We, in turn, 
have gained knowledge and experience by 
giving technical assistance. 

The benefits of our years of research and expe- 
rience in producing DC 200 Fluids and in 

adapting them to many different applications 
are made available in booklet No. N -C-13. We 
hope that you will call on the technical repre- 
sentatives assigned to each of our branch offices 
for any additional information or assistance. 

DOW CORNING CORPORATION 
MIDLAND, MICHIGAN 

Atlanta Chicago Cleveland Dallas 
Los Angeles New York 

In Canada: Fiberglas Canada, Ltd., Toronto 
In England: Albright and Wilson, Ltd., London 

OW vin e 
FIRST IN SILICONES 

If you Manufacture... 

AUTOMOBILES 

COMMUNICATION 
TRANSMITTERS 

TRUCKS AND BUSSES 

DISPENSERS 

WASHERS 

YOU CAN SAVE 

WITH ESSEX "PACKAGED" 

WIRING HARNESS 

/ 6,4r,eetee 2 Airaft 3 /hoe`lli-;5e 

Scores of users have found that they 
save time, trouble and money by turn- 
ing their electrical wiring harness 
problems over to Essex specialists. 

Essex One -Source service handles 
the intricate job of producing light- 
ing, ignition and control harness 
assemblies custom-built to your exact 
specifications and complete with all 

WIRE 

PRC DUCTS 

manual and electrical control devices 
for quick, efficient installation. 

Through intensive specialization 
in wiring harness assemblies, Essex 
has developed line production meth- 
ods of manufacturing, assembly and 
inspection, for economical produc- 
tion of high grade, individually test- 
ed, specially engineered assemblies. 

INVESTIGATE ESSEX "ONE -SOURCE" SERVICE TODAY! 

ESSEX WIRE CORPORATION 
WIRE ASSEMBLY AND CORD SET DIVISION 

SALES DEPARTMENT 
MONTICELLO, INDIANA 

Sales Offices: Chicago, Ill.; Cleveland, Ohio; Dayton, Ohio; Detroit, Mich.; Kansas 
City, Mo.; Los Angeles, Calif.; Milwaukee, Wis.; Newark, N. J.; Philadelphia. Pa.; 
San Francisco, Calif.; St. Louis, Mo. 

CIII!!'4eadd d 

ith SMALLEST 
End On 

w ,rube Ever Lead Sulfide Production Into Steady 
LTLEMINIATURE I 

BI GGES TROIOBS 

FIELD READY FOR 

THE New Continental CE -703 EITnd-onMI Lead 
Sulfide cell will revolutionize Electronic 
Equipment manufacture. It will have the in- 
stant approval of equipment designers who 
have long sought a practical sub -miniature 
cell in applications where banking of numer- 
ous cells in a small space is required. It will 
open up new fields in the designing of photo- 
electric equipment at a great saving on ma- 
terials and space. It's of the photoconductive ;. 

type with high voltage sensitivity and good 
response to infra -red radiation up to 3/1. 

*Can be made as small as 3/s6" dia. by 1/2" 

in length. Standard size t/4" x 3/4". Write 
for data on any larger sizes required. 

O CONTINENTAL ELECTRIC CO. 
America's Leader in Quality Electronic Tube*Manufacture 

GENEVA, ILLINOIS - 
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HAS 
HARVEY TOPS 

FM TRANSLATOR 
General Electric Model XFM-1 

Post-war version 
of the old G.E. J.F.M-90 
Translator which was used and enjoyed by 
tens of thousands of discriminating radio 
listeners. 

Covers 88-108 me range, dial 12 inches 
long, uses guillotine tuning for highest 
efficiency, high stability. Designed for ex- 
port, has power inputs for 110 to 250 
volts, 50/60 cy. Used in conjunction with 
good audio section or separate amplifier 
will provide best FM listening you ever 
heard. In attractive natural walnut cabinet 
-103/4" high x 153/4" wide x 11%" deep, 
complete with 8 tubes. Tropic -proof con- 
struction. Quantity limited. 

Special Price $49.50 
TECHMASTER TV KIT 

-Exactly 
The Same as the 

RCA 630TS TV Chassis 
Complete kit of parts, including pre -wired 
and aligned RCA front end, condensers, 
resistors, punched chassis, all tubes in- 
cluding kine, complete manual with service 
notes, all RCA ., -- $198.50 

LS -3 SPEAKER 
Signal Corps 
model, 6" PM 
speaker, 
weather resis- 
tant, in rugged 
crackle finish 
steel case. 
Complete with 
self-contained 

transformer to 
match 4000 -ohm 

load. Voice coil im- 
pedance 6-8 ohms. Ideal for many uses. 

Harvey Special $4.95 
All prices Net, F.O.B., N.Y.C. 

Subject to Change Without Notice 

Telephone: LOngacre 3-1800 

103 West 43rd St., New York 18, N. Y. 

NEWS OF THE INDUSTRY (continued) 

Anniversary convention and the 
annual Radio Parts Industry Trade 
Show. Events will be climaxed by 
a banquet on Thursday, May 19, at 
the Stevens Hotel. 

The Parts Show management also 
decided to broaden the eligibility 
rule for exhibits by parts and com- 
ponents manufacturers to give 
limited exhibition privileges in the 
1949 show to parts manufacturers 
selling to set manufacturers or 
other industrial outlets, in addition 
to manufacturers selling to jobbers, 
heretofore admitted. 

IRE Fellowships 
AT THE SEPTEMBER meeting of the 
IRE board of directors, the follow- 
ing members of the Institute were 
elected to the grade of Fellow : 

H. A. Apfel of Bell Telephone Labora- 
tories, New York, N. Y., K. C. Black of Aircraft Radio Corp., Boonton, N. J.; J. 
E. Brown of Zenith Radio Corp., Chicago, 
111. ; Cledo Brunetti of National Bureau 
of Standards, Washington, D. C. ; W. L. 
Carlson of RCA Laboratories, Princeton, 
N. J. ; P. S. Carter of RCA Labs, Rocky 
Point, N. Y. ; F. E. d'Humy of Western 
Union Telegraph Co., New York, N. Y. ; John N. Dyer of Airborne Instruments 
Laboratory, Mineola, N. Y. ; L. A. Gebhard .f Naval Research Laboratory, Washing- 
ton, D. C.; T. T. Goldsmith, Jr. of Allen 
R. DuMont Laboratories, Passaic, N. J. ; 
F. W. Grover of Union College, Schenec- 
tady, N. Y. ; E. A. Guillemin of MIT, 
Cambridge, Mass. ; Ross Gunn of U. S. Weather Bureau, Washington, D. C. ; A. 
V. Haeff of Naval Research Laboratory, 
Washington, D. C. ; L. C. Holmes of Stromberg -Carlson Co., Rochester, N. Y. ; 

J. Kelly Johnson, consulting engineer, 
New York, N. Y. ; S. R. Kantebet of the Government of India Overseas Communi- 
cation Service, Bombay, India ; W. B. 
Lodge of Columbia Broadcasting System, 
New York, N. Y. ; K. A. MacKinnon, con- 
sulting engineer, Ottawa, Ontario, Can- ada ; H. F. Olson of RCA Laboratories, 
Princeton, N. J. ; G. D. O'Neill of Syl- 
vania Electric Products, Inc., Flushing 
N. Y. ; L. S. Payne of Canadian Marconi 
Co., Ltd., Montreal, Canada ; L. M. Price 
of Radio Valve Co. of Canada, Toronto, 
Canada ; H. J. Reich of Yale University, 
New Haven, Conn. ; J. D. Reid of Crosley 
Division of Avco Mfg. Corp., Cincinnati, 
Ohio ; Karl Spangenberg of Stanford 
University, Calif. ; George Sterling of the 
FCC, Washington, D. C.; C. E. Strong of 
Standard Telephones and Cables, Ltd., 
New Southgate, London, England; Franz 
Tank, Institut fur Hochfrequenz Technik, 
Zurich F, Switzerland ; W. N. Tuttle of 
General Radio Co., Cambridge, Mass. ; I. 
R. Weir of General Electric Co., Syra- 
cuse, N. Y. 

It was also announced by the 
board that the Institute's Medal of 
Honor would be awarded to Ralph 
Bown, director of research at Bell 
Telephone Laboratories and mem- 
ber of the Joint Technical Advisory 
Committee of the RMA and IRE. 

Midwest Television Networks 
FIVE TELEVISION affiliates of NBC 
are now linked in a new midwestern 
coaxial cable network. Participat- 
ing stations are WBEN-TV, Buf- 
falo, N. Y., WSPD-TV, Toledo, O.; 

W res crown to 
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Where SPACE and 

PERFORMANCE are Vital 

DUMONT OTTERS 

gTINYMIT 

CLOCK 
AADID 

TYPE 
P5 

04(7157V 

a6 
TYPE 

PO 

SMALLEST PAPER 

CAPACITOR - - 
- 

yer 100% 

MOISTUREPROOF 

AUTO RADIOS 

Proof of the pudding 
is in the eating. 

TI NYM ITES 
are the largest selling 
miniature pcper capaci- 
tors in the world. 

Good for 100°C 

Leads CANNOT pull 
out 

CAP.from .0001 to 2 

MFD from 100 volts 
to 1000 volts. 

Send for 
List 
and 

prices. 

CARRYING 
RADIOS 

1, 
. 

HEARING 
AIDS 

DUMONT 
ELECTRIC CORP. 

MFR'S OF 
CAPACITORS FOR EVERY REQUIREMENT 

308 DYCKMAN ST., NEW YORK, N. Y. 

JULIUS KORANY 
Leading authority on tube production 

and design, whose association 

with Arcturus dates back to the 

QUICK HEATING BLUE TUBES 

is in charge of our Tube Division. 

Constant research and improvement in manufacturing 
techniques, under the supervision of Mr. Korany, have resulted 

in a line of tubes unsurpassed for dependability and high 
quality performance. 

Write for the Arcturus Tube Data Chart 

. , _,7 KNOWN THE. WORLD OVER" 

STANDARD ARCTURUS CORPORATION 
54 CLARK STREET NEWARK 4, NEW JERSEY HUmboldt 2-2400 

INSTANTLY co ptutationading. 
No 

ACCURATELY termination 0E05%. 

V I S U A L L Y indacator knobt 
the turn the diat 

Used effectively in leading labora- 
tories, such as: Harvard University, 
Bell Aircraft Corp., and Hamilton 
Standard Propellers ... for measur- 
ing natural frequencies or speed of 
rotating objects, checking or cali- 
brating tachometers, oscillators, im- 
pulse generators, similar equipment. 

C. G. CONN LTD., DEPT. 1112 
ELKHART, IND. 

2Uu,'te don 

9e.ce 9oidet 
r 

Please send free Stroboconn 
folder containing information 
about operation and applica- 
tion of this new precision in- 
strument. I understand this places me under no obi 
gation. 

Name Position 

Company 

Address 

City 7ooe-State 
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"PARTS OFF" 
MANY 

MATERIALS 

All hot and cold 
rolled rods 

Stainless steel 
Chrome Molyb- 

denum 
Aluminum Brass 
Copper Bi -metals 
Many types of 

plastics 
Fibre Rubber 

Wood 

" ,.-;, 

with the New 
DI -ACRO ROD PARIER 

This newest member of the DI -ACRO "DIE -LESS 
DUPLICATING" family of Machines brings you accur- 
acy, speed, capacity range and ease of operation fully up to 
the standards of DI -ACRO Benders, Brakes, Shears. 
Do you require precision?-The DI -ACRO Rod Parter holds 
tolerance to .001" on duplicated cuts. The ends are square, 
and roundness is maintained. 
Do you want speed?-The Rod Parter exceeds output of 
other methods with equal accuracy, on rods and bars up 
to %". Torrington Roller Bearings incorporated in an 
exclusive multiple leverage arrangement provide remark- 
able ease of operation in both heavy and light materials. 
GET "DIE -LESS DUPLICATING" CATALOGI 
Shows parts produced without die expense by DI -ACRO 
Benders Brakes, Shears, Rod Barters, Notchers, 
Punches. Send for your free copy. 

Pronounced "DIE-ACK-RO" 

011Elc-IRIUIII MFG. co. 
YetS D0PU:1/4 321 EIGHTH AVENUE LAKE CITY, MINNESOTA 

AD 

ALT 

B & 

BIRN 

BURGE 

CENTRA 

EIMAC 

MALLOR 

MILLER - 
SHURE - 

IANCE - AMPHENOL - AEROVOX - ASTA 

C -LANSING 

N -BUD 

S CARDWELL 

ELECTROVOICE-GE-JFD- IRC 

' - LITTLEFUSE - MEISSNER 

IATIONAL - OHMITE - RCA - 
TAH - STEVENS - STANCOR 

TIC 

USH 

LILEY 

NING 

DRAKE 

UBLIER 

JENSEN 

MILLEN 

SANGAMO 

- WELLER 

ERSITY-SYLVANIA-THORDARSON-WEB 

PICKERIN 

CALL JACK KIRSCH 

ICA- PRECISION - U 

R 

ED ELECT. 

DIGBY 9-4714 

ARROW ELECTRONICS 

NEWS OF THE INDUSTRY (continued) 

WWJ-TV, Detroit, Mich.; WTMJ- 
TV, Milwaukee, Wis.; and KSD-TV, 
St. Louis, Mo. 

The pioneer NBC group listed 
above will soon be expanded to other 
cities in the area, including WNBQ, 
Chicago and WNBK, Cleveland. It 
is expected that by January 1 the 
midwestern net will be linked with 
the NBC television network now 
spanning the eastern seaboard. 

Also in operation for telecasting 
of presidential election returns was 
ABC's six -station midwestern tele- 
vision network, comprising KSO- 

4e it 

CHICAGO 

'TON 

-(Ce' 
l4E`R 

,,,,er. 
L 00 P20 

,^ 
N\POF- 

,`O _e:2` ¡¡^"ipÁLTIMORE 
1- 4,. )SHINGTON 

ST. LOUIS/......,-' 
'1/4--i > J - 

DCOAXIAL CABLE IItiCOAXIAL CABLE 

BY JAN. 1949 N RADIO RELAY 

rBO 
UFFALO 

PITTSBURGH,' 

TV in St. Louis, WTMJ-TV in Mil- 
waukee, WSPD-TV in Toledo, 
WXYZ-TV in Detroit, WEWS in 
Cleveland and WBEN-TV in Buf- 
falo. As this lineup indicates, mid - 
western television stations are in 
some instances joining two net- 
works. 

National Electronics 
Conference Program 
Two outstanding features of the 
1948 National Electronics Confer- 
ence at the Edgewater Beach Hotel, 
Chicago, November 4, 5, and 6, will 
be the banquet in the Marine Din- 
ing Room on Thursday evening, 
November 4, and a large -screen tele- 
vision demonstration by RCA in the 
Crystal Ballroom on Friday at 8:00 
p.m. 

The technical program is as 
follows : 

Thursday, November 4 

9 :00 a.m.-Registration, Edgewater Beach 
Hotel, Chicago 
10:00 a.m.-Session 1: NEW MATE- 
TERIALS 

Properties of CbN at Radio Frequencies, 
by J. V. Lebacqz and Donald H. Andrews 
of Johns Hopkins University. 

Development and Properties of Some Ce- 
ramic Dielectrics, by G. R. Shelton, E. N. 
Bunting and A. S. Creamer of National 
Bureau of Standards. 

The Transistor-Its Properties and 
Characteristics, by Walter H. Brattain of 
Bell Labs. 
10:00 a.m.-Session 2: SOUND MEAS- 
UREMÈNT-RECORDING 

Application of Miniature -Circuit Tech- 
niques to the Sound Level Meter, by H. H. 
Scott of Hermon Hosmer Scott, Inc. 

An Evaluation of the Application of 
New and Old Techniques to the Improve- 
ment of Magnetic Recording Systems, by 
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TELEVISION SET 

Alignment & Adjustment 

BAR & DOT GENERATOR 
A precise means for adjusting 
horizontal and vertical sweep line- 
arity of television receivers when 
used in conjunction with Standard 
Synchronizing Signal and Mono - 

scope Generator or other pattern 
or picture signal generator. Re- 
quires only 51/4" of standard rack 
space. Five convenient push -but- 
tons allow instantaneous selection 
of: Standard blanking Verti- 
cal bars only Horizontal bars 
only Vertical and horizontal 
bars Complete dot pattern. Has 
phasing control for adjustment of 
vertical bar position. Self con- 
tained regulated power supply. 

TYPE 1900 

CRYSTAL CONTROLLED 
MULTI -FREQUENCY 
GENERATOR 
A 10 frequency, 400 cps modulated 
crystal controlled oscillator, ideal 
for production line adjustment of 
stagger tuned I.F. amplifiers in 
television sets. Available with crys- 
tals ranging from 4.5 to 40 mc. 
provided to exact frequency and 
in sequence specified by customer. 
Each frequency is immediately se- 
lectable by means of a push but- 
ton. Output attenuator range .5 

V to 500 microvolts. Self contained 
regulated power supply. 

Write for bulletins 2000 & 1900 

TEL Instrument Co. Inc. 
50 PATERSON AVE. 
East Rutherford, New Jersey 

RUtherford 2-9720 

SLICE 

Rising Time Costs 
with 

Solder Pre -Forms 

Eliminate time-consuming manual solder oper- 

ations in your assembly processes. Pre -formed rings, 

washers, discs, pellets, squares, etc., complete with 
flux, save time, trim labor costs, insure cleaner, more 

uniform, sturdier bonds. We meet your specifications 
in the widest variety of solder alloys. Consult with us 

on any solder or brazing problem. 

(Literature on Request). 

soldering Specialties 
Dept. C, Summit, N. J. 

Are you getting 
ALL the advantages 
that PAPER offers? 

Central Engineered Electrical Papers are among the most versatile 

of materials. They can be accurately controlled in thickness, porosity, Ph, weight 

and many other characteristics. Central Electrical Papers can also be made with 

anti -rust and anti -tarnish properties .. . they can be creped for easier wrapping 

around corners . . . they can be juted for extra strength ... they can be water- 

proofed , . . or almost any combination of these properties and special treatments 

may be had. Thus with Central Engineered Electrical Papers you can have many 

combinations of physical and electrical properties to suit exactly your particular design. 

The Central Paper Engineer knows his papers and is backed by laboratory 

facilities second to none in the industry. Discuss your design problems with him. 

He can offer many helpful suggestions on how paper can help you produce 

better products at lower cost. His services are yours for the asking. 

CENTRAL PAPER COMPANYINc. 
S,,s" 

TRAL 

F ` \`'ftrr 

2442 Lakeshore Drive Muskegon, Mich. (p 

Electrical Paper Properties 
fsomles. Write for ourco. 1äd4 

vec u S. 

PAT. VP!. 
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RECTI FIERS 

HIGH VOLTAGE 

SELENIUM RECTIFIERS 

Hermetically sealed in !" diameter glass 

tubes, Bradley SEEM high voltage selenium 

rectifiers are rated up to 5 ma. D.C. They 

are polarized for fuse clip -type mounting. 
Available from 1,000 to 15,000 volts peak 

inverse. Bradley engineers can quickly 
specify the right type of selenium or cop- 

per oxide rectifier for your need. 

PHOTO CELLS 

SIMPLIFY PHOTO CELL 

CONTROL 

Luxtron* photo cells convert light into 
electrical energy. No external voltage 
is required to operate meters and 
meter relays directly from Bradley 

photo cells, improving control over 

your processes, reducing your costs. 

Housed model shown. Many different 
sizes and shapes, mounted and un- 

mounted. 
'T. M REG. U. 5 PAT. OFF. 

.151111 

Our engineers will select or de- 
velop rectifiers or photo cells to 
meet your needs exactly. Write 
for BRADLEY LINE showing basic 
models. 

BRADLEY 
LABORATORIES, INC. 
82 Meadow St. New Haven 10, Conn. 

NEWS OF THE INDUSTRY (continued) 

Lynn C. Holmes of Stromberg -Carlson Co. 
Magnetic Records for Home Entertain- 

ment, by Marvin Camras of Armour Re- 
search Foundation. 
10:00 a.m.-Session 3: SERVOMECHAN- 
ISMS 

Electronic Circuits for Control of Clutch 
Type Servomechanisms, by F. E. Edwards, 
Jr. of Buehler and Co. 

Signal Generators for Servo System 
Measurements, by Charles F. White of 
Naval tesearch Laboratory. 

Evaluating Servomechanisms Perform- 
ance, by George M. Attura of Servomech- 
anisms, Inc. 
12 :15 p.m-Luncheon Meeting ; Science, 
Industry and the Future of Man, by Anton 
J. Carlson of Univ. of Chicago. 

2:00' p.m.-Session 4: COMMUNICA- 
TIONS 

Corona Interference with Radio Recept- 
ion in Aircraft, by M. M. Newman of 
Lightning and Transients Research Insti- 
tute. 

The Effect of Air Speed Upon Precipita- 
tion Charging of an Airplane, by Homer 
J. Dana of Washington State College. 

Extraction of Weak Signals from Noise 
by Integration, by Harry Stockman of 
Cambridge Field Station, Watson Labs., 
Cambridge, Mass. 

Optimum Selectivity in Superregenera- 
tors, by Donald Richman of Hazeltine. 

Terminal Equipment for Pulse -Time 
Multiplex, by A. M. Levine and D. D. 
Grieg of Federal Telecommunication Lab- 
oratories, Inc. 
2:00 p.m.-Session 5: ELECTRONIC IN- 

STRUME'NTATION-I 
A Square -Law Power -Level Recorder, 

by W. R. Clark and A. J. Williams, Jr. 
of Leeds and Northrup, and W. R. Turner 
of Naval Ordnance Laboratory. 

The Development of a High -Speed Re- 
cording Anemometer, by John M. Cage of 
Purdue Univ. 

A Precision Electronic pH Control, by 
J. E. Breeze of National Research Coun- 
cil, Canada. 

Electronic Methods for Measurement of 
Pressure and Displacement, by A. Crossley 
and D. L. Elam of Electro Products Lab- 
oratories, Inc., Chicago, Ill. 

Application of a D -C Negative Feedback 
Amplifier to Compensate for the Thermal 
Lag of a Hot-wire Anemometer, by Philip 
G. Hubbard of State Univ. of Iowa. 

2:00 p.m.-Session 6: NEW TUBE DE- 
VELOPMENTS 

Alkali -Metal Alloys for Cathodes of 
Power Electronic Tubes, by J. A. M. Lyon 
of Northwestern Univ. and C. E. Williams 
of Standard Oil Co. of Whiting, Ind. 

Mass Production Techniques for Tele- 
vision Kinescopes, by D. Y. Smith of RCA, 
Camden N. J. 

The Surge Testing of High Vacuum 
Tubes, by H. J. Dailey of Westinghouse. 

A New Subminiature Electrometer Tube, 
by H. F. Starke of Raytheon. 

Design Considerations for Dual Control 
Grid Pentode, by Roger W. Slinkman of 
Sylvania. 

7:00 p.m.-Banquet ; Marine Dining 
Room ; Edgewater Beach Floor Show and 
Dancing. 

Friday, November 5 

9:00 a.m.-Session 7: MICROWAVES 
The Dynotron Tube as a Very High - 

Frequency Oscillator, by R. A. Dehn of GE. 
A New Type of Slotted Line Section, by 

W. Bruce Wholey and W. Noel Eldred of 
Hewlett-Packard Co. 

Microwave Slotted Sections, by Stanley 
A. Johnson of Polytechnic Research and 
Development Co. 

Tunable Waveguide Cavity Resonators 
for Broadband Operation of Reflex Kly- 
strons, by W. W. Harman of Stanford 
Univ. 

A Periodic Waveguide Travelling Wave 
Amplifier for Medium Powers at Micro- 
waves, by G. C. Dewey of Federal Tele- 
communication Laboratories. 
9:00 a.m.-Session 8: ANALYSIS AIDS- 

COMPUTERS 
Root -Solver for Tenth Degree Alge- 

braic Equations, by G. H. Singer, Jr., and 
J. F. Calvert of Northwestern Univ. 

Analysis. of Rototrol Voltage Regulators 
by Electrical Analogy, by James T. Carle- 
ton of Westinghouse. 

A Polar Vector Indicator, by A. H. Way - nick, P. G. Sulzer, and E. A. Walker of Pennsylvania State College. 
Automatic Number Storage System, by 

T. Kite Sharpless of Technitrol Engineer- 
ing Company, Inc. 

Design and Operation of the IBM Se- 
lective Sequence Electronic Calculator, by 
Robert Rex Seeber, Jr. of International 
Business Machines Corp. 

MATERIALS 

MAN-HOURS 

MONEY 

with the ... 

Select exactly the right semi - 

tubular, split rivet, or cold - 

headed fastener from Milford's 

complete line. You'll find it 

pays in every way! 

Then use the right rivet 

setting machine for your 

application. One of Mil- 

ford's 15 basic machines is sure 

to solve your particular prob- 

lem ... and slash your produc- 

tion costs! 

Penn' 
RIVECHINE T COMPANY 

254 Huntingdon Street 
PHILADELPHIA 33, PENN. 
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ARGON 
HELIUM 

KRYPTON 

NEON 
XENON 

and Standard or Special 

MIXTURES 

LINDE rare gases are spectroscopically 
pure-argon, helium, neon, and standard 
mixtures are available in one- and two - 
liter glass bulbs and in cylinders; xenon 
and krypton are available in liter and 
fractional -liter bulbs. 

The word "Linde' is a trade -mark of 

THE LINDE AIR PRODUCTS COMPANY 
Unit of Union Carbide and Carbon Corporation 

30 East 42nd St. 743 New York 17, N. Y. 

Da clogs need a 
DRY BATTERY 

There is a 

SPECIALTY 
DRY 

BATTERY 
for your special need 

If you are looking for hard - 

to -get or special dry batteries, 

write us. We design, create 

and manufacture to your 
requirements. 

Send for this 

FREE 
Catalog 

SPECIALTY BATTERY COMPANY 

A SUBSIDIARY 
OF THE RAYO VAC 

RAY -0 -VAC 
COMPANY 

MADISON 4, WISCONSIN 

/r And they éd happily 
ever after. 

Your coil windings are perfectly mated for long and 

useful life when the bases are 

PRECISION BOBBINS 
Precision provides the strength, the insulation, the dependability by the most thor- 
ough specialized engineering, exactly to your specifications. 

Spiral winding of the tube-heavy heat -treated compression- 
swaged tube ends securely locked-impregnation of the complete 
assembly are factors of Precision's exceptional service. Lightest of 
all coil bases. Permit larger gauge, or more wire of same gauge 
in winding area. 

Let us make up samples for your requirements 

Also mfrs. of dielectric tubes, round, square, rectangular, any length, ID or OD; 

coil forms; spools; dust caps and thread protectors. 

ROUND SQUARE RECTANGULAR as:rf cos'!.e/iarte , 

PRECISION PAPER TUBE CO. 
2041 W. CHARLESTON ST. 

Plant No. 2 at 79 Chapel St. 

CHICAGO 47, ILL. 
Hartford, Conn. 

spectrum 

Designed for 

YOUR APPLICATION 

PANADAPTOR 
Whether your application of spectrum an- 

alysis requires high resolution of signals 

closely adjacent in frequency or extra broad 

scanning, there is a standard model Panadaptor to simplify and speed up your job. 

Standardized input frequencies enable operation with most receivers. 

MODEL SA -3 TYPES MODEL SA -6 TYPES 

Maximum Scanning Width 

Input Center Frequency 

Resolution at Maximum 

Scanning Width 

Resolution at 20% of 

Maximum Scanning Width 

T-50 T-100 T-200 T-1000 T-1000 T-6000 

50KC 100KC 200KC 1MC 1MC 6MC 

455KC 455KC 455KC 5.25MC 10.2MC 30MC 

2.5KC 3.4KC 4.4KC 11KC 11KC 25KC 

1.9KC 2.7KC 4KC 9KC 7.5KC 22KC 

T-1000 T-10000 T-20000 

1MC 10MC 20MC 

5.25MC 30MC 30MC 

11KC 75KC 91KC 

7.5KC 65KC 75KC 

Tm edilgette tdiede 

APPLICATIONS OF PANADAPTOR 

*Frequency Monitoring 

*Oscillator performance 
analysis 

*FM and AM studies 
WRITE NOW for recommendations, detailed 
specifications, prices and delivery time. 

ANO RAMI 
RRDIOCORP 

92 Cold St. Cable Address 

New York 7, N.Y. PANORAMIC, NEW YORK 

Exclusive Canadian Representative: Canadian Marconi, Ltd. 
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TWIN Power Supply 
Electronically 
Regulated for 

Precise 

Measurements 
Two independent sources of 
continuously variable D.C. 
are combined in this one 
convenient unit. Its double 
utility makes it a most use- 
ful instrument for laboratory and test station work. 
Three power ranges are instantly selected with a rotary 
switch: 

175-350 V. at 0-60 Ma., terminated and 
controlled independently, may be used 
to supply 2 separate requirements. 

0-175 V. at 0-60 Ma. for single supply. 
175-350 V. at 0-120 Ma. for single supply. 

In addition, a convenient 6.3 V.A.C. filament source is 
provided. The normally floating system is properly 
terminated for external grounding when desired. Ade- 
quately protected against overloads. 

TWIN POWER SUPP¡Y 
.1011.11,0 

roar .,..C...o..rr 

Output voltage variation 
less than 1% with 
change from 0 to full 
load. 

Output voltage variation 
less than 1 V. with 
change from 105 to 125 
A.C. Line Voltage. 

Output ripple and noise 
less than .010. 

Twin Power Supply Model 210 
Complete $130.00 

Dimensions: 16" x 8" x 8" Shipping Wt. 35 lbs. 
(Other types for your special requirement) 

Visit Our Booth No. 17 at the National Electronics Conference 

FURST ELECTRONICS 
806 W. North Ave., Chicago 22, Illinois 

44mafic hegamcy 4rtnt/ 
on DC to AC 

CONVERTERS 
AVAILABLE IN 22 TYPES 

AND 3 FRAME SIZES BY 

0444ild DC to AC Rotary Converters having Auto- 
matic Frequency Control are now being 
offered in all models. Input voltages from 
6 to 230 V DC; output: 110 to 1000 VA at 
60 cycles, 90 to 800 VA at 50 cycles. 

SPECIALLY DESIGNED for Television 
Sets, AC Radios, Radio -Phonographs and 
Recorders. For use where the power source 
is direct current: such as ships, vehicles, 
trains, office buildings, and urban DC areas. 

GOTHARD Manufacturing Co. 
2114 Clear Lake Ave. Springfield, Illinois 

Export Division: 25 Warren St., New York 7, N. Y. 

NEWS OF THE INDUSTRY (continued) 

9:00 a.m.-Session 9: INDUSTRIAL AP- 
PLICATIONS 

Precision Photoelectric Control of .High - 
Temperature Furnaces, by F. C. Todd of 
Battelle Memorial Institute, Columbus, 
Ohio. 

The Application of Radar Techniques to 
a System for High Speed X -Ray Movies, 
by D. Dickson, C. Zavales and L. F. Ehrke 
of Westinghouse. 

CRT Applications in Photography and 
Optics, by Carl Berkley and Rudolf Feldt 
of DuMont. 

A 500-50,000 Volt Regulated Power Sup- 
ply, by Roy E. Anderson of GE. 

12:15 p.m.-Luncheon Meeting; The De- 
cline and Fall of the Free Electron, by 
Donald G. Fink, Editor -in -chief, ELEC- 
TRONICS. 
2:00 p.m.-Session 10: TELEVISION 
The Locked Oscillator in Television Re- 

ception, by Kurt Schlesinger of Motorola. 
Master Television Antenna and Signal 

Distribution Systems for Large Buildings, 
by R. D. Duncan, Jr., of RCA. 

Development of a Large Metal Kine- 
scope for Television, by J. Kelar, H. P. 
Steier, C. T. Lattimer, and R. D. Faulkner 
of RCA. 

Large Screen Television, by R. V. Little, 
Jr. of RCA, with demonstration. 
2:00 p.m.-Session 11: MANAGEMENT 

OF RESEARCH 
Organization of Research, by C. C. 

Fumas of Cornell Aeronautical Labora- 
tory. 

Development of Physical Facilities for 
Research, by R. B. Dittmar of Los Alamos 
Scientific Laboratory. 

Personnel Administration in Research 
and Development Organizations, by C. E. 
Barthel, Jr., of Armour Research Founda- 
tion. 

Information Exchange as a Management 
Tool in a Large Research Organization, 
by Allen H. Schooley of Naval Research 
Laboratory. 

Research Ideas Go to Market, by Waldo 
H. Kliever of Minneapolis -Honeywell Reg- 
ulator Co. 

2:00 p.m-Session 12: ELECTRONIC 
CIRCUITS 

Response of an Amplifier to A Signal 
Varying Linearly in Frequency, by W. H. 
Hamilton of Westinghouse. 

An Extremely Wide Range Electron- 
ically Deviable Oscillator, by Millard E. 
Ames of Philco. 

An Improved Regenerative Frequency 
Standard Application, by F. E. Wyman of 
Naval Research Laboratory. 

Design of a Wide -Band Frequency Dis- 
criminator Circuit, by Vincent C. Rideout 
of Univ. of Wisconsin. 

Circuit Design for Reduction of Hum. 
by Arthur F. Dickerson of GE. 

8:00 p.m.-Demonstration - Ballroom ; 
Large Screen Television, by R. V. Littler 
Jr. of RCA ; repeat performance for those 
unable to attend earlier demonstration. 

Saturday, November 6 

9:00 a.m.-Session 13: MAGNETIC AM- 
PLIFIERS 

An Analysis of Magnetic Amplifiers with 
Feedback, by D. W. VerPlanck and M. 
Fishman of Carnegie Institute of Tech- 
nology. 

Influence of Core Material on Magnetic 
Amplifier Design, by A. O. Black, Jr. of 
U. S. Naval Ordnance Laboratory. 

An Analysis of Interlinked Electric and 
Magnetic Networks with Application to 
Magnetic Amplifiers, by D. W. VerPlanck 
and M. Fishman of Carnegie Institute of 
Technology. 

9:00 a.m.-Session 14: ELECTRONIC 
INSTRUMENTATION-II 

An Electronic Power Factor Meter, by 
E. B. Kurtz and Paul O. Erickson of State 
Univ. of Iowa 

Cathode-ray Oscillograph with 100 - 
Megacycle Bandwidth, by M. M. Newman 
of Lightning and Transients Research In- 
stitute and P. S. Christaldi and R. P. 
Featherstone of DuMont. 

Absolute Accuracy-Primary Frequency 
Standard, by Harry R. Meahl of GE. 

Low -Distortion A -M Signal Generator, 
by E. S. Sampson of GE. 

An Electron Tube for Viewing Magnetic 
Fields, by S. G. Lutz and S. J. Tetenbaum 
of New York Univ. 
9:00 a.m.-Session 15: ANTENNAS 

Radio Direction Finding System Ana- 
lyzer, by E. C. Jordan and J. J. Myers of 
Univ. of Illinois. 

Open-ended Waveguide Radiators, by 
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Investigate the 

EDISON MODEL 501 

THERMAL RELAY 

The Edison Model 501 Thermal Relay 
solves many circuit problems, such as 
timing, over- and under -voltage or cur- 
rent protection, cathode protection, mo- 
tor starting, integration and "holdovers." 

DELAY INTERVAL: 
5 seconds to 8 minutes, 
factory preset. 
CONTACT RATING: 
6 amp. at 250 volts AC 
or DC, normally. 
HEATER INPUT: 
5 watts nominal, con- 
tinuous excitation, up 
to 115 volts AC or DC. 
CONTACTS: 
SPST, normally open 
or normally closed. 

AMBIENT RANGE 
COMPENSATION: 
-60° C (-76° F) to 
+60° C (+140° F). 

DIMENSIONS: 
11/4" diameter x 311" 
height, seated. 
WEIGHT: 
0.08 lb. to 0.14 lb. 

MOUNTING: 
Standard octal or 4 - 
prong tube base. 

Write for Publication No. 3007 
204 Lakeside Avenue West Orange, New leney 

INSTRUMENT DIVISION 

THOMAS A. EDISON, Incorporated 

PRECISION POTENTIOMETERS 
Toroidal and Sinusoidal 

For use in computing and analyz- 
ing devices; generation of low fre- 
quency saw tooth and sine waves; 
controls for radio and radar equip- 
ment; position indicators; servo- 
mechanisms; electro medical in- 
struments, measuring devices-tele- 
metering; gun fire control where 
360° rotation, high precision and 
low noise levels are essential. 

The type RL14MS sinusoidal po- 
tentiometer is illustrated. It is 
wound to a total resistance of 
35,400 ohms and provides two volt- 
ages proportional to the sine and 
cosine of the shaft angle. It will 
generate a sine wave true within 
±.6%. Overall dimensions are 
4f" diameter x 4 11/32 long plus 
shaft extension 1" diameter x 
1fff" long. 

{Frite for Bulletin F48 

THE GAMEWELL COMPANY 
Newton Upper Falls 64, Massachusetts 

Flexible Shuft5 PYRO- 
FERRIC 
IRON 

CORES 

Wherever power drives or 
remote control are re- 
quired, you can depend 
upon us to produce the 
Flexible Shafts that will 
meet the exact specifica- 
tions. We have years of 
experience in manufactur- 
ing flexible shafting for 
all types of industry. If 
we do not have what you 
require in stock, we can 
make shafts to your speci- 
fications. Our engineers 
will be glad to work out 
your problems without 
obligation. 

Write for Manual D 

F. W. STEWART MFG. CORP. 
4311-13 RAVENSWOOD AVE. 

CHICAGO 13, ILL. 
WEST COAST BRANCH: 

431 VENICE BLVD. LOS ANGELES 15, CAL. 

Since 1933 PYROFERRIC has 
been the standard source for 
IRON CORES manufactured to 
desired permeability, frequency, 
"Q", resistance and physical strength 
to fit any circuit. 
PYROFERRIC, with its background of research and 
experience, will glady consult with you on your IRON 
CORE requirements. 

PYROFERRIC CO. 
621 EAST 216 ST. NEW YORK 67, N. Y. 
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A NEW V -O -M 
"MODEL 500" 

SENSITIVITY 
20000 ohms/volt AC -DC 

RANGES 
AC -DC Volts: 0-3/15/150/300/750/ 

1500/7500 

DC Current: 0-150 UA/1.5 MA/30 
MA/1.5 A/15 A 

OHMS: 0-5000/50,000/50,000,000 
DB: -10/0/ + 73 in 7 ranges 

FEATURES: 

Highest sensitivity-Damped move- 
ment-Accurate-Rugged-Port- 
able-Long mirrored scale-with 
added center zero range. Com- 
plete with High Voltage test 
leads. Housed in handsome hard- 
wood case. 

Measure from a low of 10 microam- 
peres to a high of 15 amperes- 
from .2 volts to 7500 volts-from 
I ohm to 50 million-from minus 
10 to plus 73 DB. 

So accurate it is used in the Labora- 
tory. So rugged it withstands 
portable field use. Write for Cata- 
log 4423 or see your jobber. 

ROLLER -SMITH 
BETHLEHEM, PA. 

Electrical Indicating Instruments . Aircraft Instruments . 
Switchgear . Air & Oil Circuit Breakers . Rotary Switches . 

Relays . Precision Balance. 

NEWS OF THE INDUSTRY (continued) 

R. E. Beam, M. M. Astrahan and H. F. 
Mathis of Northwestern Univ. 

Measurement of Phase of Radiation 
Around Antennas, by John N. Hines and 
Charles H. Boehnker of Ohio State Univ. 
Research Foundation. 

The Measurement of Antenna Imped- 
ance Using a Receiving Antenna, by 
Donald G. Wilson of Univ. of Kansas. 

A High -Gain Cloverleaf Antenna, by 
P. H. Smith of Bell Labs. 

BUSINESS NEWS 

SYLVANIA ELECTRIC PRODUCTS, INC., 
Emporium, Pa., doubles its tele- 
vision tube output rate with the 
establishment of a new plant at 
Ottawa, Ohio. 

ARTHUR ANSLEY MFG. CO., Doyles- 
town, Pa., was recently organized 
for the production of high-fidelity 
sound reproducing equipment. 

A. C. MONTEITH has been elected 
vice-president in charge of engi- 
neering and research at Westing- 
house Electric Corp. after 25 years 
with the organization. He holds the 
company's Order of Merit, highest 
employee award for distinguished 
service and accomplishment. 

MOTOROLA INC., Chicago, Ill., manu- 
facturers of radio and television 
sets, recently purchased the Car 
Radio division of the International 
Detrola Corp., Detroit, Mich., and 
can now supply auto radios directly 
to automobile manufacturers. 

SUBMARINE SIGNAL CO., subsidiary 
of Raytheon Mfg. Co., has pur- 
chased the building at 148 Cali- 
fornia St., Newton, Mass., to inte- 
grate operations with the parent 
company. 

NATIONAL ELECTRONICS, INC., in- 
dustrial tube manufacturer, re- 
cently added a 5,000-sq-ft factory 
building to its plant in Geneva, 
Illinois. 

BROWN INSTRUMENT CO., a division 
of Minneapolis -Honeywell Regula- 
tor Co., hired 40 newly graduated 
engineers as one part of its $2,500,- 
000 physical expansion program. 

AIRBORNE INSTRUMENTS LABORA- 
TORY, INC., Mineola, N. Y., has es - 

A WORKSHOP 
HIGH -GAIN 

ANTENNA 
win ... 

More than triple the 
effective power of the 
transmitter. 

Increase the effective 
power of the mobile 
transmitter. 

Increase the operating 
area. 

Permit the use of low 
power, low cost equip- 
ment. 

Workshop High -Gain 
Beacon Antennas are de- 
signed specifically for the 
152-162 megacycle band 
-taxicab, fire, police, 
and private fleet com- 
munications. 

Design Features 
Low angle of radiation 
concentrates energy on 
the horizon. 

Symmetrical design 
makes azimuth pattern 
circular. 

Can be fed with various 
types of transmission 
lines. Special fittings 
are available for special 
applications. 

Enclosed in non-metallic 
housing for maximum 
weather protection. 

Available for immediate 
delivery through author- 
ized distributors or your 
equipment manufacturer. 

-THE 
WORKSHOP 

ASSOCIATES 
INCORPORATED ,PAT. APP. FOR 

Specialists in High -Frequency Antennas 

64 NEEDHAM STREET 
Newton Highlands 61, Mass. 
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NEW Subscription Order 
Please enter my new subscription for THREE YEARS 

of ELECTRONICS for $12. 

(If you prefer I year of ELECTRONICS for $6 check here ) 
Name: Position 

Home Address: 

City- Zone State 

Company Name 
Foreign Rates (I year) Canada $7, Latin America $10, Other $15 11-48 

NEW Subscription Order 

Please enter my new subscription for THREE YEARS 

of ELECTRONICS for $12. 
(If you prefer I year of ELECTRONICS for $6 check here ) 

Name: Position 

Home Address. 

City: Zone State 

Company Name: 

Foreign Rates (1 year) Canada $7, Latin America $10, Other $15 11-48 
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EISLER 

ELECTRICAL & ELECTRONIC 
EQUIPMENT 

ELECTRONIC TUBE EQUIPMENT 
36 HEAD 

RADIO TUBE 
EXHAUSTING 

MACHINE 

We Make 
Complete 

Equipment 
For The 

Manufacture 
Of Incandes- 
cent Lamps 

Radio and Elec- 
tronic Tubes. 

TRANSFORMERS OF ALL TYPES 
For 

LIGHTING 
POWER 

FURNACES 
PHASE 

CHANGING 
DISTRIBUTION 

ETC. 

Air, Oil, 
or Water 

Cooled 

SIZES 1/4 to 250 KVA 

SPOT WELDERS 
OF ALL TYPES 

FOR ALL PURPOSES 
SIZES 1/4 to 250 KVA 

Butt Welders - Gun Welders 
Arc Welders 

Neon Sign Units 
Fluorescent Tube 

Manufacturing Equipment 

CHAS. EISLER 

EISLER ENGINEERING CO., INC. 
751 So. 13th St. (Nee- Avon Ave.), Newark 3, N. J. 

STEATITE 

CERAMIC 

Design engineers and manufacturers in the 
radio, electrical and electronic fields are 
finding in LAVITE the precise qualities 
called for in their specifications . . . high 
compressive and dielectric strength, low 
moisture absorption and resistance to rot, 
fumes, acids, and high heat. The exceed- 
ingly low loss -factor of LAVITE plus its 
excellent workability makes it ideal for all 
high frequency applications. 

Complete details on request 

D. M. STEWARD MFG. COMPANY 
Main Office & Wcrks: Chattanooga, Tenn. 

Needham, Mass. Chicago los Angeles 
New York Philadelphia 

$ 

special nails rivets screws made to your order 

HASSALL cold -heading may solve 
your immediate special part problem 
... Special nails, rivets an threaded 
parts made in diameters from 1/32" 
to 3/8"-lengths up to 7"... Rivets 
3/32" diameter and smaller a specialty 
... Variety of metals, finishes and sec- 
ondary operations ... Economy, qual- 
ity and quick delivery in large or small 
quantities ... Tell us what you need 
.. , We will answer promptly. ASK FOR 

Decimal Equivalents Wall Chart free on request. 

JOHN HASSALL, INC. Br Brooklyn 22,50 

Clay 
N.Y. 

Manufacturers of Cold -Headed Specialties-Established 1850 

FREE CATALOG. 3 -color 

1=1;Dcr o=11. 
possitiagessee 1zi=(11) O fSr...,._ 

Send coupon TODAY for 

Your Copy 
No obligation, of course. 

I- 

It's a valuable reference when 
considering materials used in the 
making of electronic parts. 

Red Streak Acid -Free tapes and 
gummed flat sheets are made 
to critical specifications in a practi- 
cal variety of materials of uniform 
thicknesses. The samples will 
tell you more. 

The Brown -Bridge Mills, Inc., Troy, Ohio 

The Brown -Bridge Mills, Inc., Dept. E 11-8, Troy, Ohio 

Please send me the file folder sire Sample Book of Red Streak 
Electrical Topes. 

NAME 

FIRM 

ADDRESS 
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Fairchild 
Precision 

Potentiometers 

long life 
sustained accuracy 

low noise level 
absolute resolution 

resetability 
multiple ganging 

For further information address: Dept. 'K', 

88-06 Van Wyck Boulevard, Jamaica t, New York 

THE H. H. SCOTT 210-A AMPLIFIER IS THE LOGICAL CHOICE IN 

CUSTOM 
INSTALLATIONS 

jjnA i!eatl iic 
Broadcast and Recorded Music 

Built to laboratory standards of electrical, mechanical, and musical excel- 
lence, this 20 -watt amplifier includes these features . proved essential 
to satisfactory custom performance in both FM and AM radio reproduction 
as well as in record playing. 

Extended listening range ... 30 to 20,000 cycles, with negligible inter - 
modulation or transient distortion, 
*Dynamic noise suppressor ... designed particularly for this unit .. . 

allows widest use of high- and low -frequency gain, 
Twenty -watt output ... with less than 2% harmonic distortion; range 
and power -handling capability exceed RMA broadcast station 
requirements, 
Minimum controls for maximum flexibility . . . easy selection of 
exact tonal balance to please every ear. 

GUARANTEED FOR A FULL YEAR 
FOR RADIO RECEPTION IN RECORD REPRODUCTION 

the H. H. Scott 210-A enhances . . . the H. H. Scott 210-A lab - 
enjoyment of both FM and AM oratory amplifier provides unsur- 
broadcasting, minimizing clicks, passed realism, with freedom from 
whistles, and noise. scratch, hiss and rumble. 

For full details, request Bulletin 4811-E. 
*Licensed under U.S. and foreign patents pending and issued. 

NEWS OF THE INDUSTRY (continued) 

tablished fellowships at Stanford 
University and MIT to help young 
men obtain advanced degrees in the 
field of communications and elec- 
tronics. 

RADIO CORP. OF AMERICA, Camden, 
N. J., recently held a four -day tele- 
vision seminar for 40 consulting 
engineers. 

FEDERAL TELEPHONE AND RADIO 

CORP., Clifton, N. J., has installed 
a modernized f -m two-way radio 
system in place of the former a -m 
equipment in 215 mobile units on 

One of five fireboats operated by the 
Baltimore Fire Department. It is equipped 
with Federal's 2 -way f -m mobile radiotele- 

phone 

land and water, for police and fire 
department operations in Balti- 
more, Md. The units will operate 
in the 152 to 162 -mc band. Change- 
over took place without interrupt- 
ing the city's 24 -hour service. 

PERSONNEL 

GEORGE C. KUCZYNSKI, attached to 
the staff of Sylvania Electric Met- 
allurgical Laboratory, Bayside, N. 
Y., for basic research on the elec- 
tron theory of metals, delivered a 
series of lectures on the physics of 
metals at the National University, 
Bogota, Columbia. 

H. MYRL STEARNS, formerly in 
charge of the Tube Research and 
Development Laboratory and of 
tube production at Sperry Gyro- 
scope Co., has been appointed vice- 
president and general manager of 
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ADE PORTABLE RADIO MFOR CHILDCREN!Y 

BUILT INTO 4 GIANT PHONE ! 

tAL A 
gtyr.olb DAooltiLl.tS co7Kr 

TRA6 
,2ECi1vFR 

1 2'Er¢ zee. 

: tree 
r 

rNt srraFltr 

vie 
Real Child's Radio 

COMPLETE WITH AERIAL! 
Now Junior can listen to serials and mysteries without 
disturbing anyone. Sister can listen to her favorite pro- grams while Mother listens to another radio. It's really a child's very own. The telephone "dial" is a carefully pre-set, highly selective radio dial. Brings in any station within a 100 mile radius. Tuned for every radio frequency from 590 to 1600 kilocycles. Includes all the features of expensive portables. 

RADIO PHONE HAS THESE! 
Private earphone for hours of 
non -disturbed listening. 
Special long life battery-Only 
the flashlight battery need be 
replaced. 
Beautiful plastic telephone case. 
Factory guarantee against de- 
fects of material or workman- 
ship. 

This sensational new radio is couplers in eviri detail. Includes its own tube and a special, easily attached aerial that brings in programs with plenty of volume. Your Radiophone comes to you complete. Any child tc ill rear rich benefits from haring his own radio. For education. amusement, rainy -day entertainment, there's nothing like 
a Radiophone for keeping every youngster occupied. These 
perfectly engineered radios are available in limited supply -u. mail for your order today. Satisfaction guaranteed. 
SEND NO MONEY-pay postman only $4.98 plus 
S1.00 for long life battery and few cents postage- 
OR remit by check or money order and we pay 
postage. 

Prudential Sales Co., Dept. CM 
141 Broadway, New York 6, N.Y. 

MIGHTY MITES OF 
RECORDING! 

For cutting - 

RECORDING 

NEEDLES 

For cutting dined on all coated aluminum, 
paper, or glass base discs. Machine -lapped 
to insure a mirrorl'ke finish ... a clean, quiet - 
cut groove. 

For 
pipYback 

TRANISCRIPTIO 

NEEDLE 

WGRA HED 

10'3°/3 
sHAD 

Made to fit the groove cut by the Brilliantone 
Recording Needle. Used by top radio stations 
and transcription companies. 

Products of 

Famous for Fine Needles Since 1892 

For New Catalog and Current Price Lists, 
write to: Advertising Division 

H. W. ACTON CO., INC. 
Sole Distributor 

370 Seventh Ave., New York 1, N. Y. 

N E Y Precious Metals 
YOUR DESIGN PROBLEM SIMI'LIFI 
ILSE OF ONE OF 011ll STANDAR 

HEADED AND FORMED WIRE CONTACTS 

60* 
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in Industry 
D WITH THE 

D CONTACTS 

This simplified chart shows the 

form and overall dimensions 

of a few of the many types of 

contacts made from Ney Pre- 

cious Metal Alloys with elec- 

trical and physical properties 

that have proved exceptionally 

satisfactory for brush or wiping 

contact applications. Full tech - 

nical and test data are available 

on request. Other Ney Pre- 

cious Metal Alloys have solved 

many special industrial appli- 

cation problems. Consult us 

freely without obligation. 

Write or phone (Hartford 2-4271) our Research Department. 

THE J. M. NEY COMPANY 179 ELM STREET HARTFUItII I, CUNN. 
SPECIALISTS IN PRECIOUS METAL h1ETALLUIIGY SINCE 1812 

NEY 
GOLD 

REDUCE ASSEMBLY 
REJECTS S,EptE 

T1 

elataistass GENERAL 

... THAT WITHSTAND HIGH SOLDERING 
TEMPERATURES 

.. , ARE IMMUNE TO ROUGH SHOP 
HANDLING 

... HAVE TINNED SHOULDER FOR RAPID 
ASSEMBLY 

... FOR 200°C SERVICE ON SPECIAL 
ORDER 

A tinned surface, permanently bonded to the glazed 
body of these terminals permits rapid soldering to any 
metal enclosure. Exceptional strength of the steatite 
body practically eliminates assembly rejects that fre- 
quently result when other types of terminals are sub- 
jected to soldering temperatures or rough handling. 
Leads are brought out through an axial hole in the 
center of the bushing and terminated on the tinned lug. 
A drop of solder on the hole effects a complete hermetic 
seal. For complete information concerning tinned 

steatite terminals, call or write today. 

CERAMICS and STEATITE CORP. 

OFFICES and PLANT CROW'S MILL ROAD, KEASBEY, N.J. 

MAKERS OF STEATITE, TITANATES, ZIRCON PORCELAIN, ALUMINA, LIGHT -DUTY REFRACTORIES, CHEMICAL STONEWARE 
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A practical 
and concise 

treatment of the 

FUNDAMENTALS 
OF 

ELECTRIC WAVES 

By HUGH H. SKILLING 

Second Edition 

Professor of Electrical En- 
gineering and Executive 
Head of the Depart- 
ment, Stanford University 

This book clearly presents the 
principles of electro -magnetic 
theory and their practical applica- 
tions to engineering practice. The 
author has placed particular em- 
phasis on the basic ideas of Max- 
well's equations, and has included 
many examples to demonstrate 
them. The rationalized mks sys- 
tem of units has been introduced 
throughout the book, and explan- 
atory notes in the early chapters 
clarify this system for those used 
to the cgs system. 

Completely up to date 
Much new material has been in- 
duded in this second edition. The 
latest information on cylindrical 
and rectangular wave guides has 
been incorporated, and there has 
been an increase and reorganiza- 
tion of the data on the reflection 
of waves and on antennas. The 
discussion of wave transmission 
through semi -conducting media 
and in ionized regions has been 
expanded. 

Contents include: 
Experiments on the Electrostatic Field; 
Vector Analysis; Certain Theorems Re- lating to Fields; The Electrostatic 
Field; Electric Current; The Magnetic 
Field; Examples and Interpretation; 

Maxwell's Hypothe- 
sis; Plane Waves; 
Reflection; Radia- tion; Antennas; 
Wave Guides; 
Waves in the Iono- 
sphere. 

1948 

254 pages 

$4.00 

- ON APPROVAL COUPON 
I JOHN WILEY & SONS, INC. 

440 Fourth Ave., New York 16, N. Y. 
Please send me, on 10 days' approval, 
a copy of Skilling's FUNDAMENTALS 
OF ELECTRIC WAVES. If I decide 
to keep the book. I will remit price 
plus postage; otherwise I will return 
the book postpaid. 

Name 

Address 

City State 

Employed by 
(Offer not valid outside U. s.) 

E-11-48 

1 

1 

1 

1 

1 

NEWS OF THE INDUSTRY (continued) 

Varian Associates, new microwave 
and electronic research and develop- 
ment laboratory at San Carlos, 
Calif. 

GEORGE F. MURPHY, with General 
Electric Co. in Schenectady since 
1913, was appointed manager of the 
equipment development works of 
GE's Electronics Department. 

G. F. Murphy J. T. Lucas 

JOHN T. LUCAS, formerly in charge 
of product engineering for all Syl- 
vania proximity fuze plants in 
Pennsylvania, has been appointed 
supervisor of quality control and 
customer service for the Hunting- 
ton Radio Tube Plant of Sylvania 
Electric Products Inc. 

A. C. GABLE, formerly assistant 
engineer, was recently appointed 
division engineer of GE's Tube Di- 
visions, Schenectady, N. Y. 

A. C. Gable E. W. Stone 

ELLERY W. STONE, executive vice- 
president of Federal Telephone and 
Radio Corp., has been elected'presi- 
dent of that organization ai.3 its 
subsidiary, the International Stand- 
ard Electric Corp. 

EDWIN H. COLPITTS, holder of 24 
U. S. patents on telephone inven- 
tions and director of the Engineer- 
ing Foundation in New York since 
1941, was presented with the 1948 
Cresson Medal by the Franklin In - 

The types you need 
await your order! 

SOCKETS 

el TYPE 
104J51 

ou can buy General Elec- 
tric sockets now ... when 

you buy G -E tubes. These qual- 
ity sockets were designed spe- 
cifically for G -E power tubes, 
rectifiers, thyratrons, etc. They 
fit, they last. They aid in ob- 
taining optimum performance 
from G -E tubes in service. 

It's convenient to purchase 
G -E sockets along with G -E 
tubes, because you get them 
from the same source, making 
it easier to order, and simpli- 
fying paperwork. 

One manufacturer as a 
source of supply, means one - 
manufacturer responsibility 
for both products. Use G -E 
tubes and G -E sockets as a 
team; play safe by demanding 
the G -E brand throughout! 
Prices and full details are avail- 
able from your nearby G -E 
electronics office, or write 
to Electronics Department, 
General Electric Company, 
Schenectady 5, New York. 

+e3-as-eeso 
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BRACH -INTERNATIONAL 

Dimensions 
24"x24"x72" high 

EIGHT HEAD 

HOT -CUT 

FLARE MACHINE 

Automatic throughout. 

C a n be synchronized 
with automatic Stem 
machine. 

Cuts off and flares in 
one operation. 

Production 1250 flares 
per hour. For minia- 
ture flares, fluores- 
cent starters, stand- 
ard size lamps, fluo- 
rescent and radio 
tubes. 

RANGE OF MACHINE 
Glass tubing 

27 to 45 gauge 
Length of flares 

5 mm. to 80 mm. 

Forms flares up to 
47 mm. diam. 

Net weight, 960 lbs. 
Gross weight 

1450 lbs. 

INTERNATIONAL MACHINE WORKS 
Manufacturers of High Vacuum Pumps, Auto- 
matic Machinery for Incandescent Lamps, 
Electronic Tubes since 1916. 

2027 - 46TH STREET 
NORTH BERGEN, N. J., U. S. A. 

Tel. U Nion 3-7412, 
Cable Address "Intermach" North Bergen, N. 1. 

WANTED 
Middlewestern manufacturer 
has excellent openings for two 
engineers: 

CIRCUIT 
ENGINEER 

Must be experienced in meas- 
urement work, FM and televi- 
sion frequencies, and have 
thorough knowledge of the per- 
formance characteristics a n d 
correct application of ceramic 
capacitors. 

CERAMIC 
ENGINEER 

Must be experienced in all 
phases of the development and 
manufacture of high dielectric 
ceramic body capacitors. 

Kindly give full information 
covering your educational back- 
ground, practical experience, 
age, dependents, and compen- 
sation expected. Address 

P-6702, Electronics, 
520 North Michigan Ave., Chicago 11, III. 

lei PRESSURE RESEARCH 

The Syncro-Marker 
PRESSUREGRAPH 

Angular Sync Pressuregraph SyncroMarker Oscillograp 

Here is your complete answer in instrumentation for 
checking pressure variations, both regular and instantan- 
eous. Provides oscillograph pictures showing relation 
of pressures to engine shaft rotation (top dead center) 
or indications in degrees of rotation and also relates 
pressures to time (milliseconds). 
Accurately measures pressure rise with time. Can be ap- 
plied to hydraulic, gas, steam or pressure line measure- 
ment of static, dynamic or instantaneous pressures. 
New detachable diaphragm permits measurement in any 
pressure range from vacuum to 14,000 p.s.i. 
Now used in oil fields by many leading producers. 

ITS 
LITERATURE 

Write for your copy of 
"Pressure Patterns" il- 
lustrating typical Pres- 

suregraph applications; 
and "Pressure Indica- 
tions in Engine Fuel Re- 

search," giving data on 

dynamic studies of pres- 

sure waves. 

ELECTRO PRODUCTS LABORATORIES 
549 W. Randolph St. Chicago 6, III. Phone STate 2-7443 

PLANO -CONCAVE 

QUARTZ CRYSTALS 

Use Clark plano -concave crystals for 
maximum prefocused ultrasonic output. 

* 250 kc to 2000 kc 

* 1 cm to 10 cm diameter 
* 100 mm to 500 mm radius of 

curvature 
* gold or silver plating optional 

Complete ultrasonic transducers with 
impedance matching network available 
for use under insulating or non -insulating 
liquids. 

CLARK CRYSTAL CO. 
MARLBORO, MASS., U.S.A. 

Export Department 
Rocke International Corp. 

New York, N. Y. 

Everything in Radio 

and Electronic 
Supplies 

Complete, Expert Service 

for Radio Engineers 

You'll find everything you need in radio and 
electronic equipment for laboratory and 
development work, in the new 180 -page 
ALLIED Catalog. Rely on one dependable 
source for the world's largest stocks-thou- 
sands of parts, tubes, tools, books, test in- 
struments, sound apparatus-ready for in. 
stant expert shipment at lowest market prices. 
Write today for your FREE copy of ALLIED's 
newest Buying Guide. 

ALLIED RADIO 
ALLIED RADIO CORP., Dept. tl-L-B 
833 W. Jackson Blvd., Chicago 7, III. 

O Send FREE New ALLIED Catalog. 

Name 

Address 
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POLARAD 
LABORATORY E . ut ment 
for studio laboratory manufacturer 

Flat frequency response from 100 
cps to 20 mc. 1.5db. 

Uniform time delay of .02 micro- 
seconds. 

Gain of 50 db. 

Frequency compensated high imped- 
ance attenuator calibrated in 10 db 
steps from 0-50. 

Fine attenuator covers a 10 db 
range. 

Phase Linear with frequency over 
entire band. 

This unit is designed for use as an oscillo- 
scope deflection amplifier for the measure- 
ment and viewing of pulses of extremely 
short duration and rise time, and contains 
the Video Amplifier Unit, Power Unit and 
a Low Capacity Probe. 

Specifications: 
Input Impedance: Probe-12mmf 
470,000 ohms: lack-30mmf + 470,000 
ohms: Output Impedance 18mmt + 
470,000 ohms each side push pull: 
Max. input Volts 500 peak to peak 
with probe: Max. Output Volts 120 
volts peak to peak (push pull): 
Power: 115 volts 50/60 cps AC Line: 
Size 19,á"x22"xl43/4". 

20 MC 
VIDEO AMPLIFIER 

Model V 

1020 foe 
Ka 130 

9 FERRY STREET NEW YORK 7, N. Y. 
%l 

TELEVISION ENGINEERS and CONSULTANTS TO THE NATION'S LEADING TELEVISION STATIONS 

View of 2 KW amplifier assembly line at 

Barker and Williamson's Bristol, Pa. plant. 

From the simplest to the most complex 
electronic device, B & W is equipped 
and prepared to meet your most exact- 
ing needs. Three B & W plants, com- 

prising 150,000 square feet, 
completely equipped with a competent 
engineering staff; machine shop; tool 

NOW IN PRODUCTION 
AT B & W 

Complete Radio Transmit- ters-Dual Diversity Co- verters, Control Units and Fre 
n 

quency 
Shift Exciters for Radio Teletype Trans. mission-Special 

sTe 
Equipment-Redeignst, 
Modernization 

and Modi fication of Existing Equip. tnent_Machine 
Work Metal Stamping-Coils 

Condensers-Other 
Elec- ironic Devices in a Wide Range of TYPes. 

room including all machines for drilling, 
milling, turning, stamping and forming 
metals and plastics, and a complete 
woodworking shop, are ready to go to 
work on your design and production 
problems. Your inquiries are invited. 
Write Dept. EL -118 for prompt reply. 

BARKER & WILLIAMSON, Inc. 
237 FAIRFIELD AVENUE UPPER DARBY, PA. 

NEWS OF THE INDUSTRY (continued) 

stitute, Philadelphia, for achieve- 
ments leading to the development of 
practical systems of long-distance 
communication. 

C. RUSSELL Cox, formerly sales 
manager and chief engineer of 

Andrew Corp., Chicago, Ill., has 
taken over the newly -created office 

of director of sales and engineering. 

C. R. Cox J. S. Brown 

JOHN S. BROWN, associated with 
Andrew Corp. since 1943, has been 
promoted from assistant chief engi- 
neer to chief engineer. 

WALTER F. KEAN, in charge of the 
company's broadcast consulting di- 
vision since 1944, is now sales man- 
ager at Andrew Corp.; Chicago, Ill. 

W. F. Kean 0. S. Duffendack 

O. S. DUFFENDACK, until 1944 pro- 
fessor of physics at the University 
of Michigan where he directed re- 
search for 16 years, and now presi- 
dent, vice-chairman of the board 
and director of research for Philips 
Laboratories, Inc. at Irvington -on - 

Hudson, N. Y., was recently deco- 
rated with the ribbon of the King's 
Medal for Service in the Cause of 
Freedom, by the British Consul 
General, for services to the Allied 
war effort as division member and 
chief of a section of NDRC. 

LEWIS W. CHUBS, director emeritus 
of the Westinghouse Research Lab- 
oratories and recipient of the 1947 

John Fritz Medal, has retired after 
43 years of scientific research. 
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BUSINESS 

OPPORTUNITY 
The Technical Direc- 

tor and owner of well known 
British firm manufacturing 
electrical measuring a n d 

testing equipment, seeks to 
contact active U. S. busi- 
ness man with a view to 
opening works in U. S. A. 

It is intended to pro- 
duce equipment which is 

not already on the U. S. 

market. In the first in- 
stance please reply stat- 
ing experience in this field 
and amount of capital 
available. 

BO -6513, Electronics 
330 West 42nd St., New York 18, N. Y. 

eat 
JONES 
FANNING 
STRIP 
Connections 
are made 
through Fan- 
ning Strip, 
on bench 
or anywhere 
apart from 
barrier strip, 
and quickly 9-141 
slipped into Barrier 
assembly. Strip 

Use with Jones Barrier Ter- 
minal Strips, Nos. 141 and 
142, for 1 to 20 terminals. 

9-161 
Fanning 
Strip. 
Pot. 

applied 
for. 

Simplifies soldering. Insures correct con- 
nections. Saves time. Ideal for harness or 
cable assembly. Brass terminals, cadmium 
plated. Bakelite mounting. Send for com- 
plete data. 

OWARD B. JONES DIVISIO 
Cinch Mfg. Corp. 

460 W. GEORGE ST. CHICAGO 18, ILL. 
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SEND BLUEPRINTS i AND SPECIFICATIONS- 

r NO OBLIGATION! 

When you use these tough, light- 

weight and inexpensive parts, 

you build their many advantages 
into your own product. Fabri- 
cated to order, BAER FIBRE 
washers, special shapes, terminal 
boards, and other parts are ac- 

curately and uniformly produced 
to specification in any quantity. 
Selection of grades by physical 

and electrical qualities, permits 
application to a wide range of 

operating conditions and require- 

ments. Investigate now! 

LITERATURE ON REQUEST 

N. S. BAER 
COMPANY 

MONTGOMERY ST., HILLSIDE, N. J. 

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 temperature«. Recommendations, speeifie 
data, and samples will be furnished on request. 

IMPREGNATING 
radio Dells 
transformer Bolls 
Ignition °oils 
wire coverings 
paper tubes and forme 
porous ceramics 

DIPPING 
Dolls 
Transformers 
Condensen 

for 
SEALING 
eon denser* 
batteries 
switch base terminals 
sooket terminals 
light fixtures 

POTTING 
Radio Transformers 
Light Units 
Loading Colis 
Condensers 

BIWAX CORPORATION S KO K I E, ILLINOIS 

ç?. 
..r. VITAMITE 

j,; 
Inv Trall11 

,ce'` 

MODEL 2B 0.45 
Actual size illustrated 

RECHARGEABLE 

IDEAL 
Miniature 
for HEARING 

THE 
227 West 

1 

(Smaller 

And 
AIDS, 

LARGER 
Write 

VITAMITE 
64th 

NON-SPILL 

OZ. BATTERIES 
Than 2 Pen -Lights) 

FOR USE 
Sub -Miniature Filament 

PORTABLE EQUIPMENT, 

MODELS ALSO AVAILABLE 
for Data and Literature 

COMPANY 
Street New 

WITH 
Type 

York 23, 

Tubes 

ETC. 

N. Y. 
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ti 11118' 
loll, 

NOW ON ALL 
ATTENUATORS 

ND 

POTENTIOMETERS 

Silver Alloy Contacts) 

SILVER ALLOY 

um«. Ll>i 111a 
Him ilia NM 

% v i 
A 

.4 /i 
I 

INSULATION COPPER 
RIVET 

New Silver Alloy contacts make possible improved 
Attenuators and Switches in smaller sizes. 

1 Greater Creapage Distance-thus better 
insulation. 

2 No silver migration. 

3 Greater silver surface to carry current. 

4 Lower contact resistance. 

5 Better mechanical operation of switch. 

6 Less capacity between contacts- 
better frequency 
characteristics. 

7 Better clearance 
to ground. 

TYPE 800 UNIT 
with new contacts 

Manufacturers of P ecision Electrical Resistance Instruments 

BERGEN BLVD., PALISADES PARK, N. J. 
Tel: LEonia 4-3106 

MAGNETIC SHUNT as used 
by Burlington insures uniform 
damping characteristics. All 
ranges AC and DC available in 
22", 34", 44" rectangular or 
round case styles and are fully 
guaranteed for one year against 
defects in workmanship or ma- 
terial. Refer inquiries to Dept. 
F 118. 

INSTRUMENT COMPANY 
BURLINGTON, IOWA 

NEW BOOKS 
Vacuum Tube Circuits 
BY LAWRENCE BAKER ARGUIMBAU, As- 
sistant Professor, Electrical Communi- 
cation, Massachusetts Institute of 
Technology; John Wiley & Sons, Inc. 
1948, 668 pages, price $6.00. 

IN A REALISTIC appraisal of the field, 
the author of a rather unusual book 
admits the temporary value of texts 
on electronics, so rapidly does the 
art change. His aim, therefore, is 
to equip students and engineers 
with the intellectual ability to solve 
problems rather than to describe 
equipment or circuits. He dissects 
circuits to their basic status, shows 
how to determine what these cir- 
cuits do, and illustrates his methods 
with many useful examples. Prob- 
lems are provided to test the read- 
er's ability to learn from the text. 

The book is unusual in that it 
does not follow the cut-and-dried 
pattern so customary in books on 
electronics. One is likely to find in 
an early portion of the book mate- 
rial usually discovered in the final 
chapter of the conventional book. 
The idea is not to present a slowly - 
developed and consistent treatment 
but to bring to the student the tech- 
niques of solving problems-in brief 
to aid the student to think. 

In twelve chapters Prófessor 
Arguimbau treats many aspects of 
radio communication, diodes and 
rectifiers, triodes, pentodes and 
linear amplifiers, transient response 
in video amplifiers, amplitude modu- 
lation and tuned amplifiers, power 
amplifiers, oscillators, inverse feed- 
back, amplitude and frequency 
modulation, pulses and television 
and microwaves. 

From unofficial reports, the 
author is a popular professor-and 
his book should be well received. 

Principles and Methods 
of Telemetering 
BY PERRY A. BORDEN AND GUSTAVE M. 
THYNELL. Reinhold Publishing Corp- 
oration, New York, 1948, 230 pages, 
$4.50. 

The material contained in this 
book fully justifies its title. Skill- 
fully blending basic principles and 
current practice, the authors have 
produced a thoroughly practical 
text, of value to the potential user 
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KIT COMES COMPLETE. 
HAS STANDARD G.E., 
R.C.A. (etc.) PARTS CAN 
BE ASSEMBLED READY 
TO USE IN A FEW 
HOURS. FOLLOW SIMPLE 
INSTRUCTIONS. ALL 
YOU NEED IS SOLDER- 
ING IRON, PLIERS AND 
SCREW DRIVER. 

The Economy Flash Unit 
Kit has been sold in 
stores throughout the 
country, already assem- 
bled for $98.00. You 
save, by assembling the 
kit yourself, more than 
$55.00. 

Comes complete including: chassis, 60 
watt second condenser, relay transformer, 
vibrator, flash indicator, switch, 3 outlet 
plugs, flash adopter assembled with bulb 
and cord. 

Operates from 
2 dry cell batteries. 

Set of 2 batteries, 
$1.00 extra 

tax included 

Send no money. Pay postman $39.95 plus 
few cents postage upon delivery, or remit 
by check or money order and save C.O.D. 
charges. 

Prudential Soles Co., Dept.tnal 
141 Broadway, New York 6, N.Y. 

TELEVISION 
HIGH VOLTAGE METER 

O to 30 KV 

AN ABSOLUTE 
MUST F O R 
TELEVISION 

WORK 

METER SPECIFICATIONS 
Voltage Range: 0-30 Kilovolts at 50,000 ohms per 

volt sensitivity. Measures high voltage circuits 
with very light loading. 

Polarity Reversing Switch: Permits measuring of 
positive or negative voltages from ground with 
maximum safety. Switch may be operated with- 
out arcing while the voltage is being applied. 
Off position of this switch locks the sensitive 
meter movement for transportation. 

Special Terminals: Provided for oscilloscope con- 
nection to observe percentage of ripple, also 
waveform and frequency of ripple while checking 
voltage. The circuit used permits scope readings 
over an extremely wide frequency range. 

A square cased 4 meter with an easy to read 
scale. Overall Size of Case: 7" wide, 0" long, 
5" high. Net Price $67.50 

Include 25% Deposit with Order, Balance C.O.D. 

Pioneers in Projection Television 
SPELLMAN TELEVISION CO., INC. 
130 WEST 24th STREET NEW YORK 11, N. Y. 

J_ tld i 
PIPE COUPLINGS 

ELECTRICALLY HEATED PRESSURE HEADS 

CONTINUOUS FILAI RECORDING CAMERAS 

AND EQUIPMENT FOR CATHODE RAY 

OSCILLOGRAPHY, ETC. 

We undertake the Design, 
Development and Manufacture of 
any type of Optical-Mechanical 
-Electrical Instrument. Includ- 
ing Cameras for special purposes. 

Avimo Limited, Taunton, England Telephone Taunton 3634 

CUP WASHERS 
for Binding Screws 

pre/erred, 
as a source of pre- 
cision - made 
WASHERS and 
STAMPINGS 
manufactured to 
your specifications 

WHITEHEAD STAMPING CO. 
1691 W. Lafayette Blvd. Detroit 16, Michigan 

DANfriusijØyt HOW 

bring you COIL. PERFECTION 

Our Engineering Department is 
at your service. 
Samples cheerfully analyzed 
without obligation. 
TRANSFORMERS Made To Order 

-__.""1&t--,24 
) 

Not just any coil but the exact coil 
winding you need, skillfully made to 
your exact requirements. The de- 
pendability and service behind our 
name are your assurance of perfect 
coil performance. 
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* FILTERS AND EQUALIZERS * TOROIDAL FILTER INDUCTORS * LOADING COILS * TOROIDAL TRANSFORMERS 

Miniature band 
pass filter with 

60 decibels at- 

tenuation in re- 

jection bands 
and using pic- 

tured "wedding 
ring" coils. 

We wind high Q toroid coils to 4" outside diameter and down to 1/4" residual 
inside diameter, wire sizes 22 to 38. 

We offer a complete filter design and production service, plus a bank of toroid 
winders available to produce coils to your specifications. All popular core sizes 
are stocked and cover frequencies to 200 KC. 

Your inquiries on special requirements are invited. Our immediate attention is 
assured. 

COMMUNICATION ACCESSORIES COMPANY 
110th St. and Hillcrest Road Box 345 Hickman Mills, Missouri 

/% /%;i r/l .. .'. : 

Specially developed for recording 
in flight, the TYPE S12 -A OSCILLO - 
GRAPH is ideal for operation under accelera- 
tion or vibration. The S12 -A is a complete 
instrument with internal governor motor, 
gear -driven record, timing device, record 
numbering, automatic record -length control, 
and record footage indicator. Case is rigid 
cast aluminum only. ten inches wide by 18 
inches long. Complete instrument weighs 
only 35 pounds. 

INSTRUMENT COMPANY. 
1315 50. CLARKSON STREET DENVER 10, COLORADO 

Hathaway 
Type S12 -A twelve -element 
Recording Oscillograph 

WRITE FOR 

BULLETIN SP -í67A 

NEW BOOKS (continued) 

as well as the designer of telemeter- 
ing equipment. 

The various telemetering systems 
in common use are classified on the 
basis of the electrical variable in 
the transmitting channel, and the 
discussion proceeds accordingly. 
Approximately half of the book is 
devoted to current, voltage, fre- 
quency, position and impulse sys- 
tems. The remainder of the book is 
given over to an explanation of in- 
terconnecting circuits, carrier -cur- 
rent systems, the remote reading of 
dials and registers, and data on co- 
ordinating, totalizing, computing 
and integrating equipment. Fluid 
telemetering is treated briefly in an 
appendix. 

At the close of the book the 
authors present a bibliography, 
which they freely admit is incom- 
plete, and a classified list of out- 
standing patents in telemetering 
technology as recommended read- 
ing. The potential user or design 
engineer who cannot take time for 
extended reading or research in 
basic principles or current practices 
will find this book a valuable addi- 
tion to his reference library. R. H. 
SCHAAF, National Radio Institute. 

Microwave Receivers 
Volume 23 in MIT Radiation Labora- 
tory Series, EDITED BY S. N. VAN 
VOORHIS. McGraw-Hill Book Co., 
New York, 1948, 618 pages, $8.00. 

A COMPREHENSIVE treatment of mi- 
crowave receivers is found in this 
volume. The book contains 21 chap- 
ters written by nineteen contrib- 
uting authors. The first nine chap- 
ters deal with electrical elements of 
microwave receivers, such as micro- 
wave mixers and oscillators, i -f 
amplifiers, second detectors, gain - 
control circuits and video ampli- 
fiers. The mechanical construction 
of microwave receivers is reviewed 
in Chapter 10, and Chapters 11 and 
12 discuss test equipment. The last 
nine chapters are devoted to an 
analysis of microwave receivers for 
several specific applications. Some 
of the receivers considered in these 
chapters are: An Airborne Receiver 
Incorporating Anticlutter Circuits, 
A Receiver for an Automatic - 
Tracking Radar, Wide -band F -M 
Receiver, Beacon Superheterodyne 
Receivers, Crystal -video Receivers 
and Superregenerative Receivers. 
These several types of receivers are 

234 November, 1948- ELECTRONICS 

www.americanradiohistory.com



HIGH 1i , F. TESTS 

TO OLTS 
WITH THE NEW 

PRECISION SERIES TV 
Super High Voltage Safety Test Probes 

Now . , . the TV high voltage test problem 
solved with safety and operational confi- 
dence. 

A super high voltage, custom -molded test 
probe, "Application Engineered" for the job 

tested on the job . . . approved for 
the job. 

Designed for SAFETY FIRST. 

Rapid removal and interchange of the car- 
tridge multiplier permits the TV probe to 
be used with more than one multi -range test 
set, via purchase of appropriate cartridge.' 

Series TV High Voltage Test Probes 
ore now on display at leading radio parts 
distributors and are available as follows: 
TVP-High Voltage Test Probe LESS multi- 
plier cartridge. $12.35 Net 
TV-1-Model TVP WITH Cartridge for Pre- 
cision Series EV-10 VTVM. $15.45 Net 
TV-2-Model TVP WITH Cartridge for Pre- 
cision (or any) 20,000 ohms per volt test set 
with built-in 6000 V. D.C. range. $15.45 Net 

*Stock and special value multiplier car- 
tridges available to match popular high 
sensitivity test sets. 

Series TV High Voltage Test Probes pro. 
vide direct kilovoltmeter facilities with exist- 
ing high sensitivity test sets, and VTVM's 
such as the "Precision" models described 
below: Write for illustrated 1948 catalog 
describing complete line of electronic test 
instruments. 

-MODEL 85- 
Lab. Type 20,000 ohms per volt AC -DC test set. 
34 rotary selective ranges to 6000 V., 60 Megs., 
12 Amps., 70 DB, 41/2" meter. $38.75 - MODEL 858-L - 
20,000 ohms per volt Multi -Master, AC -DC V -O -M. 
54 push-button operated ranges to 6000 V., 600 
Megs., 12 Amps., 70 DB. 41" meter. $54.10 - MODEL EV-10-MCP - 
Multi -range, zero -center VTVM plus AC -DC 
V -O -M facilities to 6000 V., 2000 Megs., 12 
Amps., 70 DB. With large 7" meter. $89.95 - MODEL 10-54-P - 
Electronamic Tube Tester, and 20,000 ohms per 
volt AC -DC V -O -M. Ranges to 6000 V., 12 
Amps., 60 Megs., 70 DB. 41" meter. 5134.40 

PRECISION 
APPARATUS CO., Inc. 
92-27 Horace Harding Blvd. 

Elmhurst 10, N. Y. 

Lxport Division, 458 Broadway, New York City, 
U. S. A. Cables, MORHANEX 

NEW BOOKS (continued) 

used to illustrate combinations of 
the circuits treated in the preceding 
chapters. 

In view of the large number of 
authors who contributed to this 
volume, the coherence attained in 
the treatment of the several phases 
of the subject is to be commended. 
It should be admitted that one read- 
ing the book from cover to cover 
will encounter some repetition. On 
the other hand, the completeness 
with which each chapter presents 
its subject makes it ideal as a refer- 
ence volume. While the discussion 
of receiver elements such as micro- 
wave mixers is of necessity not as 
exhaustive as found in the Micro- 
wave Mixer volume (No. 16), 
nevertheless a thorough treatment 
of each subject is provided. The 
book is written in a clear, easily 
understood manner. It contains 
an excellent balance between theo- 
retical and practical information. 
The text is illustrated with numer- 
ous photographs, circuit diagrams 
and curves. 

This volume should prove of 
great value to anyone interested in 
the design, test or maintenance of 
microwave receivers. It will enable 
the student to obtain a greater 
understanding of microwave re- 
ceiver problems.-G. L. BEERS, 

RCA Victor Division, Camden, N. J. 

Elementary Manual of 
Radio Propagation 
EDITED BY DONALD H. MENZEL. Pub- 
lished by Prentice -Hall, Inc., New 
York, N. Y., 1948, 222 pages, looseleaf 
binding, $7.65. 

PROFESSOR MENZEL states the ob- 
jective of this book in the preface 
when he says, "The range of fre- 
quencies useful for communication 
purposes depends upon a large 
number of factors, the most im- 
portant of which are the location 
of the points of transmission and 
reception, the distance between the 
stations ....By following the rules 
outlined in this elementary manual, 
we shall be able to analyze and pre- 
dict the behavior of radio signals 
over any type of circuit and have 
further understanding of the whys 
and wherefores of our complicated 
but interesting communication sys- 
tem." 

The present text is an outgrowth 
of a wartime Navy training pamph- 

TECHNICAL 

MANUALS 
CUSTOM DESIGNED 

TO YOUR SPECIFICATIONS 

Planned, written and illus- 
trated by a select staff - . . 

experts in creating radio and 
electronic manuals for civilian 
& military use. 

When you call upon Boland & 

Boyce to create your manuals you 

are relieved of every detail in 

their preparation. The entire oper- 

ation is taken over and completed 
by a specialized staff with years 

of experience in publishing books 

& manuals. 

First the requirements for your 

manual are completely surveyed. 

The working conditions to which 

they will be put are studied and 

the operations or equipment 
described in the manual are 

thoroughly analyzed. A complete 
outline is then prepared and sub- 

mitted for your approval, along 
with a dummy of the manual as 

it will appear when finished. Upon 

your approval the job is com- 
pleted and delivered with your 
satisfaction guaranteed. 

Boland & Boyce manuals in- 

corporate only the most modern 

editorial and illustrative style. 
Each project is treated with in- 
dividual attention in technique of 
presentation and editorial ap- 
proach. The Boland & Boyce 

military and civilian manuals now 

in use throughout the world are 

our best recommendations. 

U. S. Navy 
U. S. Signal Corps. 
Sylvania Electric Products, Inc. 
The National Company 
Western Electric Co. 
Bell Telephone Laboratories 
Maguire Industries, Inc. 
Allen B. Dumont Laboratories, Inc. 
General Electric Co. 
Mine Safety Appliances Co. 

Write or wire Boland L Boyce today 
for more Information. 

BOLAND & BOYCE INC., PUBLISHERS 

Radio Maintenance Radio Data Book 
Technical Manuals Video Handbook 

Manual Division M-3 Montclair, N. J. 
CHICAGO: 228 No. LaSalle St. 
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GENERAL ELECTRIC 

THERMOCELLS 

for 

ACCURACY 

G -E thermocells are as small as it is 
practical to make them and still retain 
all of the advantages which broaden 
their field of application and simplify the 
problems of design engineers. 

Design engineers will appreciate espe- 
cially the octal base feature. Add in these 
other major advantages in G -E thermo- 
cells - then specify them for every job 
you have under consideration. 

1. G -E thermocells are filled with an inert gas 
and sealed to inhibit atmospheric contamina- 
tion of both crystal and thermostat contacts. 

2. Warm-up time is extremely short because of 
the low thermal capacity of the unit as a 

whole. 

3. The heal loss is low, which permits low 
operating power and consequently less load 
and longer life for the thermostat contacts. 
Radiant heat loss is minimized by the pol- 
ished chromium -plated shell. 

4. Durable platinum -iridium thermostat con- 
tacts are used in G -E thermocells. 

A typical example of the G -E line of 
thermocells is the Type G31: 

Frequency Range 2500-10,000 K.C. 

Size and Shape Same as 6L6 

Freq. Adj. at Normal 
Ambient Temperature 0015% 

Ambient Temp. Operating Range..Oto 55'C. 
Long Time Frequency Stability 

better than 001% 
Heater Power 2 6 Watts 

Crystal Cuts Normally Used AT & BT 

Electrodes and Mounting.... Pressure Airgap 
Warm-up Time 15 Minutes 

For further information on this and 
other G -E thermocells, quartz crystals 
and germanium diodes write today to: 
General Electric Company, Electronics 
Park, Syracuse, New York. 

IBtiG2 

GENERAL ELECTRIC 

NEW BOOKS (continued) 

let that resulted from the need for 
rapid instruction of large numbers 
of personnel having a limited tech- 
nical background. 

Approximately half the book is 
devoted to the properties of the 
ionosphere and procedures for cal- 
culating quantities such as inter - 
station distance, great -circle maps, 
maximum usable frequency, and 
lowest useful high frequency. Inter- 
mingled with the computation rules 
is a large amount of descriptive 
material concerning the general 
characteristics of the ionosphere 
and their relation to the sun, solar 
phenomena such as sunspots and 
prominences, and terrestrial and 
cosmic noise. This material makes 
highly readable text and is useful in 
giving a qualitative understanding 
of ionospheric propagation, but the 
manner in which it is distributed 
throughout the manual does not 
contribute to efficient use of the 
computational material. 

The second half of the book is 
divided principally among ground - 
wave transmission, methods for 
calculating field strengths at fre- 
quencies above 30 mc, and discus- 
sion of the effect of the atmosphere 
on coverage and its operational im- 
plications. Calculation methods are 
necessarily limited to the case of 
a well-behaved atmosphere, but 
anomalies are discussed in an inter- 
esting manner. 

An excellent feature of the man- 
ual is the predominance of well - 
designed alignment charts and 
nomograms. The arithmetical 
work involved in computation is 
reduced to a minimum number of 
simple operations with quantities 
obtained from the charts. The few 
accompanying equations are writ- 
ten with coefficients collapsed to 
numerical values, and are not al- 
ways well labeled with regard to 
units. Such a procedure is suitable 
for rapid calculation after the sys- 
tem has been learned but is likely to 
annoy the informed person who is 
attempting to follow the material 
or compare it with other tech- 
niques. There are no derivations 
in the text, but some of the impor- 
tant relations are derived in two 
highly condensed and not particu- 
larly readable appendices. 

In keeping with the elementary 
nature of the text, many compli- 

NNOW THE 
TRUE FACTS 

Of OPERATION 
AT HIGH 

fREWENClt with 
Cw-014A1-TV 
TRANSMITTERS 

use 

TERMALI N E 
DIRECT -READING 
RF WATTMETERS 
Frequency 30 to 500 MC 
Power Rating To 2500 Watts 
Impedance 51.5 OHMS 
Accuracy . . . Within 5% of full scale 

MODEL 
POWER RATING 
Standard Ranges. 

(Dual) 
Special Ranges 

61 
80 Watts 
0-15 & 0-60 W 
0-20 & 0-80 W 
0-1 & 0-21/2 W 
0-2/2 & 0-10 W 

0-1 & 0-5 W 
0-1 & 0-10 W 
0-2 & 0-20 W 

MODEL 67 
POWER RATING 500 Watts 
Standard Ranges . 

(Triple) 0-25, 0-100, 0-500 Watts 

MODEL 67C 
(water-cooled) 

POWER RATING 2500 Watts 
Single, Dual or Triple ranges to order. 

BIRD 
ELECTRONIC 

CORPORATION 
1800 E. 38th ST., CLEVELAND 14, OHIO 

Represented on the West Coast ley: 
NEELY ENTERPRISES 

7422 Melrose Blvd., Hollywood 46, Calif. 
Instrumentation for Coaxial Transmission 
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Pifai 
4/dc. 
MANUFACTURERS OF 

MINIATURE TUBE RADIOS 
AND EQUIPMENT 

* Star Miniature Socket Wiring 
Plugs for accurate alignment 
of miniature socket contacts 
during wiring. Precision cast 
of zinc base alloy-pins of 
stainless steel. ClE-9 (9 pin), 
VE -10 (7 pin). 

* Star Miniature Tuba 
Pin Straighteners (with 
stainless steel insert) 
to obtain o perfect 
fit when the tube is 
placed in the equip- 
ment. #JE -15 (9 pin); 
#1E-13 (7 pin). 

Scientifically designed - Precision made 
Immediate Delivery in Any Quantities 

*STAREXPANSON 
PRODUCTS CO., NC. 

147 CEDAR STREET, NEW YORK 6, N. Y. 

Visit Our Display Booth, I.R.E. Show, March 7.10, 1949 

The theory and application 
of electronics in industry 

INDUSTRIAL ELECTRONICS 

REFERENCE BOOK 
By Electronics Engineers of the 
Westinghouse Electric Corp. 

This book was compiled to answer 
the need for complete and clear 
information on the application and 
design of industrial electronic 
equipment. Written by a group of 
engineers, each an expert in his 
particular branch of electronics, the 
Industrial Electronics Reference 
Book contains the most recent in- 

formation on the subject. The 
material is directed at the 
practicing engineer. Its aim 
is to give him a better under- 
standing of the scope and 
limitations of electronic ap- 
paratus as it is applied to 
industrial processes. 

1948 680 Double -column Pages $7.50 

9 
ON APPROVAL COUPON 

JOHN WILEY & SONS, INC. 
440 Fourth Ave., New York 16, N. Y. 
Please send me, on 10 days' approval, a copy of 
INDUSTRIAL ELECTRONICS REFERENCE 
BOOK. If I decide to keep the book. I will remit 
67.50 plue postage; otherwise I will return the 
book postpaid. 

Name 

Address 

City Zone State 

Employed by 
(Offer not valid outside U. S.) E-11-48 

400 

350 

300 

250 

200 

50 

904 

.. ` elK / 7/ N. \ 
. Hr----- 

, 
y, 

O i0 20 30 40 50 

FREQUENCY 

OUTSTANDING 
CORE 

PERFORMANCE 

Cligelia4r 
MOLDED 

TRANCORS 

"Where 
Professional 
Radiomen 

Study" 

00 

(KC) 

70 80 

Lenkurt Trancors are now being 

made to the remarkable Q char- 

acteristics above. Infinite care 

is required to make such parts. 

Available in a broad variety of 

low-cost standard cores and 

assemblies, or special items. 

Write for catalog 

LENKURT ELECTRIC CO. 
SAN CARLOS, CALIFORNIA 

LENKT" RT KNOWS HO 

CAPITOL RADIO 
ENGINEERING INSTITUTE 

An Accredited Technical Institute 
16th and Park Rd., N.W. Dept. E-11 

Washington 10, D.C. 

Advanced Home Study and 
Residence Courses in Practi- 
cal Radio -Electronics and 
Television. 
Approved for Veteran Training. 

WASHERS SMALL STAMPINGS WIRE PARTS 

TO YOUR SPECIFICATIONS 

any quantity 
any material 
any finish 

LONG OR SHORT RUNS 

For prices and 
delivery send 
blue -print or 
sample. 

Sl1pffrn iitixnufttrturiitg Cnn. 

116 W. RUBY AVE. PALISADES PARK, N. J. 

,q\' , 

A 

ELECTRONICS - November, 1948 237 

www.americanradiohistory.com



it's an 
Reg. U. S. Pat. Off. 

SELF-LOCKING SOCKET SET SCREW 

Pat'd 
& Pats. 

Pend. 

The KNURLED cup point of this popular "Unbrako" Socket Set Screw makes 
it a Self -Locker ... because the keen edges of the counter -clock -wise KNURLS 
won't creep, regardless of the most chattering vibration. A real fastener, if 
ever there was one . . . positively won't shake loose! 

Knurling of Socket 
Screws originated with 

unaoko" In 1934. 

Write us for the name and address 
of your nearest "Unbrako" Indus- 
trial Distributor and your copy of 
the "Unbrako" Catalog. 

Over 45 Years in Business 

STANDARD PRESSED STEEL CO. 

CHICAGO 
JENKINTOWN, PENNA. 

DETROIT INDIANAPOLIS 

Compact, rugged, 
light; folding Hand- 
set Style 197 shown 
in open position. 

Style 197 shown in 
folded position. Small 
and light enough to be 
held in one's hand. 

BOX 596 
ST. LOUIS SAN FRANCISCO 

NEW NAME 
IN COMMUNICATIONS TERMINAL EQUIPMENT 

ROANWELL ... the successor to Aviometer who for years 
has provided the communications industry with the finest 
terminal equipment. Aviometer has been completely reor- 
ganized ... new plant, expanded production facilities and 
quality control. New engineering talent has been added 
to the former staff long recognized as tops in its field. 
These changes and additions now make it possible to 
provide engineeringly correct, economical and speedy 
solutions to any terminal equipment problem. 

SPECIALISTS IN SPECIAL REQUIREMENTS 

In addition to their standard line, designed to meet normal 
needs, ROANWELL is well equipped to engineer and pro- 
duce special units to meet the most exacting requirements. 
Their catalog, now available upon request on company 
stationery, tells the ROANWELL story and their successful 
solutions for some of the industry's top manufacturers. 

The AVIOMETER Div. 

ROANWELL CORPORATION 
662 PACIFIC STREET, BROOKLYN 17, N. Y. 

NEW B001(S (continued) 

cated phenomena have been reduced 
to rules of thumb or much -simpli- 
fied descriptions; in general, these 
are interesting and readable but 
should not be taken too literally. 
There are numerous errors and 
half-truths, particularly in connec- 
tion with the effects of atmospheric 
refraction, but as no coverage cal- 
culations are based upon them little 
harm is likely to result. There are 
several well -worded warnings to 
operators concerning such matters 
as the interim nature of much of 
the basic data and the use of 
"standard" radar targets to check 
set performance. 

This manual will undoubtedly be 
very useful for its announced pur- 
pose, that of training operating 
personnel in some of the practical 
aspects of the effects of the propa- 
gation path on radio and radar set 
performance. It is not suitable as 
a scientific reference or text, but 
contains some practical material 
that could be useful to a student 
after the basic physics of the sub- 
ject has been mastered.-DONALD 
E. KERR, Research Laboratory of 
Electronics, MIT. 

Fluorescent and Other 
Gaseous Discharge Lamps 
BY WILLIAM E. FORSYTHE AND ELLIOT 
Q. ADAMS, Nela Park, Cleveland. 
Murray Hill Books, Inc., New York, 
1948, 292 pages, $5.00. 

DEPENDING on where you may open 
this book, it looks like a text on 
chemistry, physics, photography, 
illumination, television, or elec- 
tronics. This is as it should be, be- 
cause today the discharge of elec- 
tricity through gases and vapors 
encompasses all these fields. 

Approximately two-thirds of the 
book is devoted to the fluorescent 
lamp that was introduced in 1938 
and has today become a major 
source of industrial illumination. 
The first three chapters trace the 
physical basis by reviewing light 
and radiation, characteristics of 
electrical discharges, and the phe- 
nomena of fluorescence, phosphor- 
escence, luminescence and photo- 
luminescence. Engineering details 
of problems encountered in making 
straight and circular lamps in vari- 
ous lengths an sizes are covered. 

An entire chapter is devoted to 
fluorescence as applied to television 
and radar cathode-ray tubes. Valu - 
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NEW BOOKS (continued) 

able tables list color, brightness and 
decay time of various phosphors 
used as single screens and as cas- 
cade screens. 

It is significant that much of this 
book was written during working 
hours, with drafting and steno- 
graphic help being made available 
to the authors by their employer. 
The writing of a technical book is 
for most people the hardest type of 
work, with relatively small financial 
recompense, and continued en- 
couragement of this nature can in 
many cases stimulate competent 
authors to action. Commendation 
for the high quality and overall 
technical value of this book must 
therefore go to General Electric Co. 
as well as to the authors.-J.M. 

Books Received for Review 
ATOMIC ENERGY. By Karl K. Darrow. 
John Wiley & Sons, Inc., New York, 1948, 
80 pages, $2. The 1947 series of four 
Norman Wait Harris lectures delivered at 
Northwestern University deseribes to the 
nonphysicist "the basic facts most perti- 
nent to the transformation of energy of 
rest mass into energy of motion and en- 
ergy of heat". 
IONOSPHERIC RADIO PROPAGATION. 
National Bureau of Standards Circular 
462, 209 pages, available from Superin- 
tendent of Documents, U. S. Government 
Printing Office, Washington 25, D. C. 
Remit $1 in U. S. currency only; foreign 
orders add one-third to cover postage. 
Physical and mathematical theories under- 
lying radio -wave propagation by reflection 
from the ionosphere are brought into un- 
derstandable relation with practical prob- 
lems of radio communication. Several 
problems are worked out in detail to as- 
sist the reader in specific applications. 
DESIGN OF CRYSTAL VIBRATING 
SYSTEMS. By William J. Fry, John M. 
Taylor, and Bertha W. Henvis. Dover 
Publications, Inc., New York, 182 pages, 
$3.50. Eliminates lengthy design compu- 
tations for systems incorporating piezo- 
electric materials by presenting design 
procedures involving graphs based on 
fundamental piezoelectric relations. Orig- 
inally published as a confidential war -time 
report of the NRL. 

AMERICAN ELECTRICIANS' HAND- 
BOOK. By Terrell Croft. McGraw-Hill 
Book Co., New York. 1948, Sixth Edition, 
1773 pages, $6.00. Revision of 1942 edi- 
tion to agree with 1947 edition of National 
Electrical Code, with approximately 250 
pages of new material on latest develop- 
ments. An entire new 80 -page division 
deals with electron tubes and circuits as 
used in industry. 
crTRVEY OF EXISTING INFORMATION 
AND DATA ON RADIO NOISE OVER 
THE FREQUENCY RANGE 1-30 MC. 
By H. A. Thomas and R. E. Burgess. 
Radio Division, National Physical Labora- 
tory, His Majesty's Stationary Office, Lon- 
don, 1947, 126 pages, paper cover, 3 shill- 
ings. Types of noise that can limit the 
sensitivity of receivers are considered 
theoretically and comparison is made with 
measurements, from which the noise ley I 
at various locations can be assessed. 

TELEVISION PRODUCTION PROB- 
LEMS. By John F. Royal and ten con- 
tributors. McGraw-Hill Book Co., Inc., 
New York, 1948, 179 pages, $2.50. Sym- 
posium based on lectures given jointly by 
Columbia University and National Broad- 
casting Co. One Chapter, The Science of 
Television, is by NBC engineer F. A. 
Wankel and presents simplified technical 
data ; the remaining ten chapters cover 
programming. 

with this industry -accepted 

TIME DELAY TIMER 

Synchronous motor driven, automatic reset, designed to delay closing 

or opening of a timed electrical circuit for electronic equipment, heat 
application, conveyors, X-ray equipment, plastic extrusion and mold- 
ing, and for recycling operations. Available in maximum intervals of 
15, 30 and 60 seconds, 3 or 5 minutes. Bakelite cased, 3 in. diameter. 

A few of the timers we build for industry: 
Automatic Reset Signaling 

Push-button Automatic Reset Panel -mount Time Delay 
Behind -the -panel -mount Time Delay Running Time Meters 

Others for special purposes. 

We have more than 400 types of timers for you to choose 
from. Write us your requirements. 

INDUSTRIAL TIMER CORPORATION 

111 Edison Place, Newark, New Jersey 

Tektronix Type S I l -A Oscilloscope 

Wide band vertical amplifiers (10 mc. 1 

stage; 8 mc. 2 stages). 
Vertical amplifiers individually adjusted for 
optimum transient response at high and 
low frequencies. 
Vertical, deflection sensitivity 0.27 V to 200 
V per cm. (peak to peak). 
0.25 microsecond video delay line may be 
incorporated at nominal charge. 

AUGMENTED 
ACCURACY... 

The Tektronix Type 511-A Oscilloscope retains 
oll of the features that have made its prede- 
cessor, the Type 511, the universally accepted 
instrumênt in its category, PLUS a completely 
new power supply providing full regulation in 

all DC circuits, including the accelerating volt- 
age. Line voltage fluctuation between 105 

and 125 volts produces no noticeable effect on 

image intensity, sweep speed or deflection 
sensitivity. 

The Type 511-A is a truly portable precision 
instrument-total weight 50 pounds and self- 
contained. 

TYPE 51 1-A FEATURES 
Continuously variable sweep speed 0.1 sec. 

to 1 microsec. (70 cm. deflection). 
Calibrated direct reading sweep speed dial, 
permitting quantitative measurement to 5% 
accuracy. 
Choice of triggered, recurrent or single 
sweeps at all speeds. 
Any 20% of normal sweep may be expand- 
ed 5 times. 

Price $795.00 f.o.b. Portland Your inquiry will bring more detailed information and 
name of the nearest Field Engineering Representative. 

Phone, EAst 6197 

Cables, TEKTRONIX 

712 5. E. Hawthorne Blvd. 

Portland 14, Oregon 
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THE NAME "BARBER" 
I is a guarantee of proved 
superiorities on Production 
Lines; in Laboratories; at 
Test Benches. Let our ad- 
vanced technologies, experi- 
ence, skills, facilities, help 
you with any type of special 
Electronic units.. 

d'Gd, 

WIDE RANGE VACUUM 
TUBE VOLTMETER 

0.1 to 100 Volts 
in 5 ranges, A -C 
& D -C; Easy read- 
ing 4%" meter; 
Permanent accu- 
racy; Probe will 
not "short" in 
crowded circuits. 

Many other vital features. 
Ask for Bulletin 28. 

HIGH VOLTAGE R. F. 
ELECTRONIC 
VOLTMETER 

S to 10,000 Volts 
in 5 ranges; Fre- 
quency 100 K.C. 
to 100 M. C. with- 
in 0.5 D.B. High 
voltage Coupler 
attenuates and 
rectifies radio fre- 
quency voltages from 100 
K. C. to 100 M. C. and up 
to 10,000 r.m.s. Many other 
features. Get Bulletin R.F. 

[21,..D W 

UNIOR R 
VOLTMETER 

0.25 to 300 r.m.s., 
in 5 ranges. 20 
cycles to over 
300 M. C. This 
simple,well-built 
Voltmeter is of 
laboratory qual- 
ity, with all 

unnecessary complications 
eliminated. Write for Bul- 
letin LKV. 

LABORATORIES 

34-04 Francis Lewis Blvd, 
Flushing, N. Y. } 

Backtalk 
This department is oper- 
ated as an open forum 
where our readers may 
discuss problems of the 
electronics industry or 
comment upon articles 
which ELECTRONICS 
has published. 

Frequency Allocations 
DEAR SIRS: 
THE faulty assumption in Court- 
ney's article (ELECTRONICS, August 
1948, p 73) is that monitoring is a 
sufficient index upon which to base 
allocations. Such is obviously not 
the case. 

If a given service, e.g., police, is 
recognized by the FCC, frequencies 
must, of course, be reserved for an 
indeterminate period to allow every 
municipality, county and state to 
obtain equipment and put it into 
use. Inevitably there will be a 
period, varying according to the 
nature of the service, up to several 
years when frequencies so reserved 
have not been put into use in partic- 
ular areas. Only chaos could result 
if other services were licensed on 
the frequencies so reserved for a 
given recognized service. 

The licensing of any service pre- 
sumes it has been recognized as 
being in the public interest and its 
establishment on any frequency can 
only be done as the result of the 
purchasing of communication equip- 
ment. The displacement of such a 
service at a later date without hav- 
ing replacement frequencies avail- 
able simply would mean shutting 
down the service for lack of fre- 
quencies. The purpose of the allo- 
cation table, in other words, is to 
reserve bands of frequencies for the 
several services. The locations and 
widths of these bands are intended 
to represent a balance based upon 
the relative public interest, conven- 
ience, and necessity of each of 
them. 

It is inevitable that some services 
will exploit their frequencies sooner 
than others. If adjustments in the 
allocations were made solely on the 
basis of the rate of growth of the 
different services, then the situa- 
tion that Courtney envisages might, 

A NEW, 
improved Fastener 

for mounting 

Miniature 

Shield 

Cans 

No: coz PALNUT 
TRADE MARK 

SHIELD CAN FASTENER* 

Strong, positive grip 
No tolerance problem 
Low assembly cost 

Installs in 
popular shaped 
holes shown below 

c-zs 
Live spring arch 
holds can tightly 
against chassis 

Will not pull out 
until deliberately 

released 

A quick snap of the PALNUT Shield 
Can Fastener into the chassis provides 
a secure job, speedily assembled at low 
cost. Good ground contact is main- 
tained. May be used on any chassis 
thickness. 

SAMPLES and data on PALNUT Shield 
Can Fasteners sent upon request on your 
Company letterhead. 

*Pat. Pending 

The PALNUT co. 
77CORDIER Si IRVINGTON 11 N. J 
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The Latest News of Science 
NowYours in One Big Magazine! 
Now at last you can keep up with the new 
inventions and discoveries of science that 
affect you and your industry. Every month 
Science Illustrated is filled with new ad- 
vances in vital fields ...Electricity, Con- 
struction, Aviation, Atomic Energy, Radio, 
Synthetics, Mining, Chemistry, Electronics, 
Home Appliances, etc. 
Science Illustrated shows you new products 
and designs and explains why, when and 
how they were made. Every monthly issue 
is packed with 30 complete, authentic arti- 
cles and 140 photographs, diagrams. 

ORDER NOW AND SAVE $4! 
You can order 36 big issues of Science Illus- 
trated (3 full years) for ONLY $5! This 
special rate saves you $4 over the one-year 
price. We'll start your subscription with the 
big new issue now on the press-if you order 
within 10 days! 

MAIL THIS ORDER FORM TODAY! 

L 

Science Illustrated 
330 West 42nd Street, N. Y. 18, N. Y. 
YES! I accept your special offer. Start my subscrip- 
tion to Science Illustrated with the new issue now 
on press. 
D I prefer 2 yrs. at $4 (Saves me $2 compared with 

the 1-yr. rate) 
. I prefer 3 yrs. at $5 (Saves me $4) 
D I prefer 1 yr. at $3 

ell Bill me later D Payment enclosed 

Name 

Address 

City Zone State 

ALSO ON SAUF AT ALL NCWSSTANOS 2Sc 

E-11-46 J 

BETA HIGH VOLTAGE 
POWER SUPPLIES 

PROBLEM: A prominent 
television component 
manufacturing company 
required a reliable, sturdy, 
foolproof power supply for 
breakdown testing of pro- 
jection television com- 
ponents. 

MAJOR SPECIFICATIONS 

Input: 115 volts. 50/60 cycles; 75 volt-amperes. 
Output: 0-45 KV, negative grounded. 100 na 
available at 90 KV. Short-circuit current limited 
to 500 ta. 
Safety Features: Internal interlock on cabinet 
door. Provision for external Interlock on test 
apparatus. 
Size: 21" x 40" x 15". 
Insulation: Air insulation throughout. 

Power Supplies up to 200,000 volts DC. regu- 
lated or unregulated, built to specifications. 
Compactness, low cost and rapid delivery 
featured. Submit your high voltage power 
supply requirements to us for a prompt bid 
on price and delivery. 
Other BETA products include: 
KILOVOLTMETERS up to 50 KV. 
PORTABLE 0-30 KV DC POWER SUPPLIES. 
ELECTRONIC MICROAMMETERS - 0.01 ua 
full-scale. 

Send for descriptive literature 
Field Engineers throughout the country are 
at your service to discuss our products more 
thoroughly with you. 

A B RESISTORS 
Prompt Delivery From Stocks 

ALL LEADING MAKES 
RESISTORS AND POTENTIOMETERS 

ERIE CAPACITORS 

SILVER MICA CAPACITORS 

We are nationally recognized as a dependable source 
of supply-by the "blue chips" of the electronic indus- 
try (names on request). 

We supply many Manufacturers, Universities, Research 
Laboratories and fill Government orders per JAN speci- 
fications. 

Wire, write or telephone at once for 
price list. State your requirements. 
Courteous reply and service is guaranteed. 

LEGRI S COMPANY, INC. 
130 WEST 102ND STREET NEW YORK 25, N. Y. 

Telephone: ACademy 2-0019 

SMALL PARTS 
Filaments, anodes, supports, springs, etc. 
for electronic tubes. Small wire and flat 
metal formed parts to your prints for your 
assemblies. Double pointed pins. Wire 
straightened and cut diameter up to 1/2 -inch. 
Any length up to 12 feet. 

LUXON fishing tackle accessories. 
Inquiries will receive prompt attention. 

ART WIRE AND 
STAMPING CO. 

227 High St. Newark 2, N. J. 

PAMARCO DER abei TENSION 
PAMARCO tensions are the perfect 
answer to lower coil winding costs! 

* FINGER-TIP TENSION CONTROL 

* OPERATOR MAKES OWN ADJUSTMENTS 

* NO TOOLS OR ACCESSORIES NEEDED 

* FITS ALL COIL WINDERS 

The free -running action of the PAMARCO tension practically 
eliminates defective coils. Their compact size permits more 
simultaneous coil winds on any machine. Operator makes all 
adjustments for any gauge wire with simple thumbscrew. 

Write Dept. E-1 for Literature Today 

PAPER MACHINERY & RESEARCH, INC. 
014 OAK STREET ROSELLE, NEW JERSEY 
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ELECTRONIC COUNTERS 

BASIC DECADE COUNTER 
To meet your specifications, basic decade counters are combined 

with electronic switching circuits by us to provide counters and 
timers for factory and laboratory. 

FEATURES 
Over 150,000 counts per second. 
Elapsed time measured to less 

than 7 Micro Seconds. 
Decimal indication of count. 
Number of decades specified. 
Ouput signals switchable to any 

count. 

Presetting switchable to any count. 
Simultaneous inputs to two or 

decades. 
or - difference counts directly 
indicated. 

Automatic sequencing of two or 
more counters. 

These and many other features are available at a price comparing favorably 
with stock counters. Send us your counting or timing problem for quotation. 

Production Control Equipment Engineered and 
Constructed to the Customer's Satisfaction. 

/ edKG>VGOzG 
sot y.úteeece Toe, 

P H 1 L AMA 4,RPENNA. 

Over 1000 Sizes 

o 

PARAMOUNT WOUND PAPER TUBES 

Square Rectangular Triangular 
Round and Half -Round 

With a wide range of stock arbors ... plus the 
specialized ability to engineer special tubes .. . 

PARAMOUNT can produce the exact shape and size 
you need for coil forms or other uses. Hi -Dielectric, 
Hi -Strength. Kraft, Fish Paper, Red Rope, or any 
combination, wound on automatic machines. Tol- 
erances plus or minus .002". Made to your speci- 
fications or engineered for YOU. 

Inside Perimeters from .592' to 19.0' 

PARAMOUNT PAPER TUBE CORP. 
616 LAFAYETTE ST., FORT WAYNE 2, IND. 

Manufacturers of Paper Tubing for the Electrical Industry 

BACKTALK (continued) 

indeed, come to pass. That is, a 
commercial service whose benefit 
from the use of the spectrum is the 
saving of money or making of a 
profit, due to the use of radio, 
logically would invest in communi- 
cation equipment more rapidly than 
a safety service, such as city fire 
departments, where the obtaining 
of equipment is dependent upon the 
approval of tax -supported budgets 
by the local citizens. Further, the 
comparative frequency loading, 
from a traffic -handling standpoint, 
by two such services can represent 
a wide range of extremes. Aside 
from routine testing of radio equip- 
ment, a fire department might have 
very few messages to pass for pro- 
tracted periods of time, depending 
upon the number of fires which 
occur. 

Would it be feasible to allow taxi- 
cabs to employ fire station fre- 
quencies during periods when there 
is no fire? Obviously not, since 
when a fire occurs the fire frequency 
must be instantly available on a 
noninterference basis and no time 
could be allowed for clearing taxi- 
cabs from such frequencies. Even 
if it were possible to do so, the 
service to taxicabs on the basis of 
such uncertainty of frequency time 
would be impracticable from the 
point of view of the taxicabs. 

The railroad example Courtney 
mentions was the subject of an FCC 
action prior to publication of his 
article, but his article apparently 
was written prior to the FCC 
action. I will not discuss it here be- 
cause it involves a pending Com- 
mission hearing as do some of the 
other detailed examples. The ex- 
tent to which these problems would 
be solved by the FCC proposals may 
be judged by each person concerned 
after inspection of the public an- 
nouncements in Dockets 8965, 8972, 
8973, and 8974. 

Monitoring is a tool but it is not 
sufficient. Nor is the so called 
"need" a sufficient tool. Presum- 
ably any one who requests the use 
of radio can demonstrate a "need" 
and even "frequency requirements." 
As to whether these requirements 
can be satisfied by an allocation de- 
pends just as much upon the rela- 
tive importance of other services as 
upon the needs of the service re- 
questing the allocation. 

The main theme of Courtney's 
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JOHNSON 

TUBE, 

SOCKETS',, 

Thoughtful design, superb 
workmanship and top quality 
materials are combined in the 
manufacture of JOHNSON 
sockets to earn for them the 
reputation as the world's finest. 

Illustrated above is the 
JOHNSON 123-209, a 4 pin 
bayonet type socket for medium 
power tubes having a medium 
4 pin bayonet base, such as the 
866. 

Also available is the 123-210, 
a similar JOHNSON socket 
that fits the same tubes as the 
123-209 but which is slightly 
smaller in size. 

The 123-211 is a larger 4 pin 
socket for tubes such as the 
872. 

The 123-216 is for tubes hav- 
ing a GIANT 5 pin bayonet 
base such as the 803 and RK28. 

These high quality JOHNSON 
tube sockets, which represent 
only a part of the extensive 
JOHNSON tube socket line, 
are available in porcelain or 
steatite. 

See them at your dealers or 
write for latest catalog. 

JOHNSON 
a Aume ud «asee ¿It Z'adta 

E. F. JOHNSON CO. WASECA, MINN. 

BACKTALK (continued) 

article deals with the dual jurisdic- 
tion in the United States over the 
radio spectrum. Let us examine 
this question from the standpoint 
of our philosophy of government, 
and more particularly from the 
standpoint of what can be done 
about the situation. The present 
jurisdiction is contained in the 
Communications Act of 1934, but 
the plan now in force also was con- 
tained in the preceding law, the 
Radio Act of 1927, which was 
superseded by the Act of 1934. The 
system has, in fact, been followed 
since 1922. The existing legislation 
provides that the FCC may assign 
frequencies to non-federal stations 
throughout the radio spectrum. 
There is no restriction on the Com- 
mission's authority in this respect. 
The very same legislation provides, 
however, that the President assigns 
frequencies to federal government 
stations. Here again, there is no 
limit or restriction of any kind 
on the President's authority. More- 
over, and this is the interesting 
point, there is no procedure estab- 
lished in the legislation which pro- 
vides for a reconciliation of con- 
flicts between assignments made by 
the FCC and those made by the 
President. The legislation is silent 
on this point, except for a "time 
sharing" section which is not appli- 
cable in all cases. It is doubtful the 
courts would be in a position to re- 
solve conflicts of this kind since it 
would be necessary to such a court's 
decision to evaluate the determina- 
tions made by the President and 
by the Commission. Fear of a court 
reversal might cast a shadow upon 
the investment of substantial sums 
in given bands of frequencies. 

Next, we recall that the President 
has no authority over the FCC in 
matters of substance. The Presi- 
dent appoints the Commissioners 
subject to ratification by the Senate 
but he does not have authority to 
direct, control, or veto actions of 
the Commission, nor can the Com- 
mission direct the President. In 
practice, the President has dele- 
gated his authority, under Section 
305 of the Communications Act of 
1934, in the matter of assignment 
of frequencies to government radio 
stations, to the Interdepartment 
Radio Advisory Committee. This 
is a voluntary committee composed 

JUST PUBLISHED! 

FREQUENCY 
MODULATION 

FUNDAMENTALS APPARATUS 

SERVICING 

By Nathan Marchand 
Radio and 1Sl,r, rital Consult- 
ant, Lecturer on Electrical 
Engineering, Columbia Uni- 
i crsity. 

118 pages, Osa, over 500 
illustrations, $5.00 

A modern guide to 
one of radio's tastes/ - 
growing developments 

SIMPLIFIES SERVICE - 
ENGINEERING PROBLEMS! 

It takes more than ordinary radio servicing 
knowledge to handle the complicated special 
problems and methods of modern FM work! 
This new book by a well known radio and elec- 
trical consultant has been specifically written, 
first to help you understand FM clearly and, 
second, to explain fully just how to go about 
handling FM work. 

With a minimum of mathematics, but with a 
copious use of easily understood illustrations. 
schematic diagrams and practical on-the-job 
examples, it covers the complete field of fre- 
quency modulation. Basic theory, circuits, 
transmitters, receivers and mobile equipment 
are fully explained -rand special emphasis is 
placed on up-to-the-minute methods of install- 
ing, adjusting and repairing FM receivers. 

Here at your fingertips you have everything 
necessary for a complete understanding of the 
subject - from circuit peculiarities, tuning in- 
dicators, to antennas, mobile equipment, FM 
test units, receiver alignment, general servicing 
procedure, and a host of other essential sub- 
jects. Particular attention is paid to outlining 
the important points of difference between FM 
and ordinary AM work. 

Here's What It Includes 
I. Fundamentals of Modu- 

lation. 
2. Fidelity of Band Width 

Requirements 
3. Noise and Interference 
4. Direct Frequency Modu- 

lation 
5. Frequency Control Cir- 

cuits 
6. Direct FM Transmitters 
7. Phase to Frequency 

Modulation 
8. FM Transmitters Using 

Phase Modulation 

9. FM Detectors 
10. Amplitude Limiters 
II. RF Amplifiers, Oscilla- 

tors, and Converters 
12. Intermediate Frequency 

and Audio Circuits 
13. FM Receivers 
14. FM Transmitting An- 

tennas 
15. FM Receiving Antennas 
16. Mobile FM Equipment 
17. FM Servicing 
10. Phasor Calculations, etc. 

READ IT AT OUR RISK! 
We're so sure you'll want to Item this new 
FREQUENCY MODULATION book for day to 
day study and reference, that we'll gladly send 
it to you for 10 days' examination. Read it 
carefully. See how quickly it brings you up-to- 
date on developments in this fast-growing field. 
Then decide whether or not you want to buy it 
or return it. We'll take the risk! Send no money, 
just mail the coupon now. 

10 DAY TRIAL COUPON 

Dept. E-118, Murray Hill Books, Inc. 
232 Madison Ave., New York 16, N. Y. 

Seul me Marchand's FREQUENCY MUD1'LA- 
THIN for 10 days' exr.ntination on approval. In 
lu days I will send $5, plus a few rents postage. or 
return book postpaid. Postage paid on east orders; 
same return privilege. (Books sent on approval ín. 
1-. S. only. Price outside U. S. $5.50 postpaid.) 

N.uae 

Address 

City, Zone, State 
Occupation 
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NOW FOR Il E L E {r I S I U N RECEIVERS 

2)141Zil 
SUPER CONVERTERS 

WITH 
PICTURE CONTROL 

r 

The Ideal DC to aC Portable Power Supply 
for Popular 7" Television Deceivers 
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DESIGN ENGINEERS .. . 

Do those new circuit designs 
present new wire problems? 

Then check with Lewis Engineering for 
an economic solution and fast delivery. 
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been solving the heat and age resist- 
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don't stock wire-we make it to your 
specs-for an experimental run or for 
the production line. If you're designing 
in the electronic, electrical or appliance 
field .. . 

HEATING UNITS 

HEATING ELEMENTS 

RESISTANCE 
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BACKTALK (continued) 

of those agencies operating govern- 
ment radio stations. The Com- 
mission obviously cannot deal di- 
rectly with the President on each 
frequency assignment since there 
are thousands of such assignments 
every year. Even on basic matters 
of frequency allocations it would be 
safe to assume that the President 
would seek the advice of his cabinet 
officers in those Departments which 
operate government radio stations. 
The views of such cabinet officers 
would be the same as those ex- 
pressed by the same departments in 
the IRAC. Since there are differ- 
ences of opinion on many problems 
solely as between the government 
agencies using radio, the President 
presumably would seek a compro- 
mise in each such problem. 

To the extent IRAC can (and has 
for over 25 years) arrived at such 
equitable compromises on a volun- 
tary basis it would be unlikely that 
the President would arrive at de- 
cisions drastically different from 
those arrived at voluntarily by the 
IRAC. In any case, his own inde- 
pendent decision most probably 
would represent a point of view 
different from that arrived at by 
4 or more of the 7 Commissioners of 
the FCC. This is a thoroughly 
reasonable assumption since the 7 
Commissioners seldom are unani- 
mous on such matters as frequency 
allocations. Considering the Presi- 
dent as an eighth individual, and 
recognizing that he would be mo- 
tivated by reasons different from 
those that motivate the Commission 
(because the President would base 
his decision upon the views of the 
government agencies whereas the 
Commission would base its thinking 
upon the cases presented by the 
public to the Commission), there 
might still be an area of disagree- 
ment or difference of opinion as be- 
tween the Commission and the 
President. A deadlock would mean 
that no frequency could be assigned 
anyone until a decision was made. 
The possibilities exist of requesting 
Congress to resolve any dispute 
which might arise, or of direct 
negotiations between the President 
and the Commission, or, as is 
presently done, by arrangements 
between the IRAC, and the repre- 
sentative of the President, and the 
Commission. 

This explanation is a little clearer 

244 November, 1948- ELECTRONICS 

www.americanradiohistory.com



ZIP! THE SIZE YOU WANT in a Flash! 
if you do nut driving, better k 
your dealer 

you the size! 
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VOLTBOX 
A -C POWER SUPPLY 

COMPACT 
PORTABLE 
HANDY 

Operation of the Superior Electric 
VOLTBOX is simple. Plug into 
50/60 cycle single phase source, 
snap "ON-OFF" switch to "ON". 
Snap "LINE -LOAD" switch to 
"LOAD", rotate knob to pro- 
duce continuously adjustable out- 
put voltage, from 0 to 17 per cent 
above line voltage. Read line volt- 
age by snapping "LINE -LOAD" 
switch to "LINE". 

INPUT: 

OUTPUT: 

115 volts, 50/60 cycle, 
single phase 

0-135 volts, 7.5 amperes, 
1000 VA 

Type UC2M available for 230 volt operation. 

ALL THIS IN ONE PORTABLE PACKAGE 

Cast aluminum case POWER - 
STAT variable transformer Easy - 
to -read voltmeter Superior 5 - 
Way Binding Posts Output 
receptacles "ON-OFF" switch 
"LINE -LOAD" switch Renew- 
able fuse for overload protection 
Six foot cord -plug. 

FOR FULL DETAILS WRITE 

THE 

SUPERIOR ELECTRIC, 
\ COMPANY 
\, 411 MEADOW STREET 

BRISTOL, CONN. 

BACKTALK (continued) 

than the actual situation which 
Courtney describes. Up to this point 
neither Courtney's article nor this 
letter has examined the reasons be- 
hind this most peculiar situation. 
An understanding of these reasons 
is fundamental to the drafting of a 
plan for improvement. The reasons 
are briefly these. The military, that 
is the Army, Navy, and the Air 
Force, probably would not wish to 
apply to an independent civilian 
board or commission for frequen- 
cies to be used for the national de- 
fense. Presumably, the President, 
as Commander -in -Chief, could di- 
rect the military to do just that but 
it is an unlikely situation and one 
which will certainly not come to 
pass at a time when the country is 
arming for defense. As long as 
there is a requirement to maintain 
the Armed Forces in peacetime, it 
is unlikely that the President and 
the Congress would allow a non- 
military agency to parcel out fre- 
quencies to be used for military 
purposes. This is the situation that 
appears to exist. Only to the ex- 
tent it is fallacious can this factor 
be ignored. 

Next, it certainly can be stated 
that the public, in peacetime, would 
not wish its frequencies to be par- 
celed out by the Armed Forces. 
Here again is an assumption based 
upon our way of life, and only to the 
extent that this assumption is in- 
valid could this factor be ignored. 
The source of the federal authority 
to regulate the use of the radio 
spectrum is recognized by all to be 
the Congress, and the so-called dual 
jurisdiction over the radio spec- 
trum could be eliminated only by 
new legislation. The 1927 Act and 
the 1934 Act obviously intended a 
dual jurisdiction and the final re- 
port of the Select Committee of the 
House of Representatives (H.Res. 
21 -78th Congress) which reviewed 
this point in detail in 1943-4 stated 
in part: "The broad division of 
jurisdiction seems to be a logical 
one." 

One might suggest that appro- 
priate military authorities be made 
Commissioners ex officio, at least to 
the extent of having veto power 
over actions of the Commission 
which might affect military fre- 
quencies. A little thought will re- 
veal weakness in such a plan. The 
position taken by such military 
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and instructions. 
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AVAILABLE FOR IMMEDIATE DELIVERY. 

LIMITED QUANTITIES AVAILABLE! 

HIGH -VOLTAGE COILS! 
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Prices sent on request. 
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Include 25% Deposit With Order, 
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POWER OUTPUT: 20 watts 
FREQUENCY RESPONSE: Within ± 1 db, 30 to 15,- 
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INPUT IMPEDANCES: 150.600 ohms. Also bridging 
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DISTORTION: 
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Graham Model 180-A 
Specifications same as 200-A with these exceptions: 
POWER OUTPUT: 3 watts 
NOISE: 74 db below full output unweighted 
DISTORTION: At +39 VU. Same as Model 200-A. 
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Other input and output impedances optional 
on either model. Preamplifiers available 
for low and high impedance microphones 
or pickups. 
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Input transformers may be operated directly 
from telephone lines (local telephone practice per- 
mitting), eliminating the necessity of using re- 
peat coils. 

Generous interleaving of the output transform- 
ers results in reduced leakage reactance, permit- 
ting excellent wave form up to highest frequencies 
at full power. 

Thorough testing at each stage of manufacture, 
from raw material to finished product, assures 
rigid adherence to specified characteristics, and 
long life. 

Write for further details 

GRAHAM DIVISION 
of the 

ACRO TRANSFORMER MFG. CO. 
21-20 33rd AVE., L. I. CITY 2, N. Y. 

BACKTALK (continued) 

Commissioners necessarily would be 
based upon advice received from 
the Armed Forces. By the time such 
military Commissioners stated 
their positions, matters would have 
progressed to the point where the 
possibility of negotiation, adjust- 
ment and equitable compromises 
would be minimized or eliminated. 
This would be true whether such a 
system was tried under the existing 
legislation or a new agency was 
given exclusive authority over the 
spectrum. The net result would lead 
in the direction of deadlock. 

The present system has, in fact, 
worked for more than a quarter of 
a century. In the end, the funda- 
mental consideration of utilizing 
the radio spectrum for the greatest 
good of the greatest number will 
govern the allocations to the several 
services. If the military chooses to 
use too large a percentage of the 
spectrum in peacetime, to the actual 
detriment of public uses of radio, 
then certainly the President or 
Congress will make the necessary 
curtailment in such military uses 
of radio consistent with the na- 
tional interest. If, on the other 
hand, the civilian agency allocating 
the frequencies to the non -govern- 
ment services fails to take suffi- 
ciently into account the require- 
ments of the military for fre- 
quencies for the National Defense, 
then that agency can expect a Con- 
gressional overhauling. 

We do not have adequate public- 
ity as to the importance of fre- 
quencies used by government 
agencies as compared to the im- 
portance publicly acclaimed for 
non -government uses. Nor is there 
any mechanism for any single 
agency other than the Congress to 
evaluate the relative public im- 
portance of Federal government 
uses and non -government uses. But 
we do know that the Congress has a 
direct control over the funds avail- 
able for all government radio sta- 
tions, and that the cost of each such 
station and its maintenance is 
"justified" in the government 
agency concerned, to the Bureau of 
the Budget, to the President, to the 
House, and to the Senate. Also, in 
recent months, the Congress has 
provided large sums for particular 
programs leading to the installation 
of large numbers of new govern- 
ment radio stations. Surely, these 

QUICK 
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WINK 

That's how fast a STABILINE 
Automatic Voltage Regulator cor- 
rects line voltage fluctuations. 
Type IE (Instantaneous Electronic) 
has no moving parts - is com- 
pletely electronic in operation. 
Designed to act instantaneously- 
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value, regardless of line variations. 
For any load current change or 
load power factor change from 
lagging .5 to leading .9, the 
STABILINE Type IE will hold the 
output to within ±0.15 volts of 
nominal. Various models available 
in numerous ratings. 

STABILINE Type IE 

Bulletin 547 gives you information 
on this and other Superior Electric 
voltage control equipment. Write 
for your copy today. 

THE 

SUPERIOR ELECTRIC 
COMPANY 

411 MEADOW STREET 

BRISTOL, CONN. 
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MOLDED 
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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 and lighting equipment-says, "We 
have always found S.S.White resistors of 
the highest quality". This checks with 
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ducers of electrical and electronic equip- 
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It gives details of S.S.White Re- 
sistors including construction, char- 
acteristics, dimensions, etc. Copy 
with price list on request. 

SIWHITEINDUSTRUL 
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1000 Ohms to 10 Megohms 
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The new Photo -electronic 
Counter was designed for in- 
dustrial applications in which 
mechanical counters do not 
count accurately or wear rap- 
idly because of counting speed. 
One of the well-known Potter 
electronic counter decades is 
used to scale down the operat- 
ing speed of a reliable electro- 
mechanical register. In the 
Model 310, the photo -electric 
"eye" is located inside the 
cabinet and the light enters 
through a small window at the 
rear. In the Model 312, the 
photo -electric "eye" is housed 
separately for remote count- 
ing. Small objects as well as 
closely spaced parts can be ac- 
curately counted since the 
width of the photo -electric 
beam is only T/ inch, and does 
not require complete interrup- 
tion for actuation. Another ver- 
sion, the Model 311, uses an 
electromagnetic pick-up coil 
for counting shaft rotation 
without contact. 

for complete literature or consul- 
tation on high speed counting, 
timing and control problems call 
or write Dept. 65. 

MODEL 310 
ILLUSTRATED 

PRICE $18500 

NEW POTTER 
PHOTO -ELECTRONIC 

COUNTER 
* High speed-counts at rates up to 6000 per minute 
* Long life-mechanical register operates at only 1/10 
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* Direct reading-units digit is read from electronic 

counter, other digits from mechanical counter 
* Accurate-mechanical register not affected by detec- 

tor "on -off" time 
* Compact - completely self-contained, no wiring re- 

quired, easy to install 
* Flexible-self-contained "eye", separate "eye" or 

electromagnetic pick-up coil may be used for actuation 

POTTER INSTRUMENT COMPANY INC OR P OR A 7 E D 
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BACKTALK (continued) 

must be in the public interest. 
The government agencies other 

than the military which use fre- 
quencies would seem to be in a sort 
of neutral position in that they 
could receive their frequencies from 
the same source as the military or 
from the same source as the public. 
Treatment of this feature of the 
problem would not, in itself, elimi- 
nate the dual jurisdiction. 

We might look briefly at the situ- 
ation in the United Kingdom. The 
procedure followed there is remark- 
ably similar to that used in the 
United States. The British Post 
Office functions in much the same 
way as the FCC, but, in addition, 
acts as an operating agency for 
some of the public radio services. 
The British military sit on the 
Wireless Telegraph Board, which is 
a rough counterpart of the IRAC in 
the United States, and the military 
therefore look to the British Cabi- 
net, which contains representatives 
of its Army, Navy, and Air Forces 
as well as the Postmaster General, 
for the resolution of conflicts. 
Neither the system in the U. S. nor 
in the U. K. seems to have been pat- 
terned after the other. The net dif- 
ference in the two systems is rather 
slight. 

The attention of those interested 
in this important subject is invited 
to the testimony of former FCC 
Chairman Fly before a Select Com- 
mittee of the House of Representa- 
tives (78th Congress-H. Res. 21, 
Part 3, page 2860) where Mr. Fly 
testified at length and stated in 
part, in regard to the IRAC: "I 
think it would be unwise to tamper 
with that successful and cooper- 
ative (IRAC) operation. I have no 
particular objection to spelling out 
the same sort of thing by legisla- 
tion, but as a practical matter, I 
don't see how it could be improved 
upon." 

Former Commissioner Craven, 
testifying before the same House 
Committee, expressed a somewhat 
different view. He said, in part: 

"It seems to me that Congress could 
settle this matter by specifying in the 
law more clearly the various jurisdictions 
and what procedures shall be adopted in 
reconciling conflicts with respect to the 
use of the radio frequency spectrum, as 
between the Government departments, on 
the one hand, and private enterprise on 
the other. 

I would suggest that first the President 
be empowered In the act to appoint an 
Interdepartment Radio Advisory Commit- 
tee having much the same functions, 
powers, and department representation as 
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Consulting Engineer & Physicist 
High Frequency Heating - Industrial Electronics 

Applied Physics and 5lathematica 

519 W. Washington Blvd. Chicago 6, DI. 
Stati' 2-8021 

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. 

RADIO ENGINEERING COMPANY 
Design and Development 

R.F. IF, Oso. Coils Stable Oscillator Circuits 
Test Equipment Instrumentation 
Measurements Frequency Calibration 
F.M.-A.M. Receivers-High Fidelity Audio Systems 

COMPLETE LABORATORY FACILITIES 
8 State Street. New York 4, N. Y. Whitehall 4-5266 

A. F. SMUCKLER & CO. 
Electronic Engineers 

Electronic Product Manufacturing 
Contractors to United States Government 

738-348 East 23rd St. New York 10, N. Y. 
GRamercy 5-8151 

SPECTRUM ENGINEERS 

Electronic & Mechanical Designers 

540 North 63rd St., Philadelphia 31, Pennsylvania 

GRanite 2-2333: 2-3135 

TELEREGISTER LABORATORIES 
Development - Design 

Studies and Investigation 
Automatic Data Handling Storage 

Digital Computers 
Coded Pulse Techniques 

157 Chambers Street New York City 
DIgby 9-4440 

THE 
REAL 

VALUE 

of placing your unusual problem rn the hands of a competent con- 

sultant is that it eliminates the elements of chance and uncertainty from 

the problem and provides real facts upon which to base decisions. 
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Microwave 
Transmission Problems 

are a cinch with 

Waver_ Waveguides 

The WAVEFLEX waveguide incorpo- 
rates all of the advantages of rigid wave - 
guides while offering the additional 
feature of flexibility. Designers of radar, 
FM, and television transmission equip- 
ment have discovered that this combi- 
nation of properties simplifies many of 
their design problems. 
WAVEFLEX waveguides offer lower at- 
tentuation loss, excellent impedance 
match, and extreme flexibility without 
loss of efficiency. They are made in ac- 

cordance with joint Army -Navy specifi- 
cations. Let us work with you in devel- 
oping special waveguides for your spe- 
cial applications. 

Literature on request 
TITEFLEX, INC. 

410 Frelinghuysen Ave., Newark 5,-N. J. 

A 

Titefle c 
Product 

PREMIER DIALS, 

PANELS & PLATES 
What counts, sales - wise, is 
what your customer sees. What 
gets the attention for Premier 
Metal Products, quality -wise, is 
their sharpness and clarity .. . 

close tolerances ... rich colors 
and baked -in finishes. Let us 
tell you how these qualities 
can add important sales -appeal 
to your products. 
Etched 8 Lithographed on: 

Aluminum Brass 
Bronze Copper 
Monel Nickel Silver 

Stainless Steel 

WRITE FOR BULLETIN 

PREMIER METAL ETCHING COMPANY 

21-07 44TH AVENUE LONG 

Quality Products for Over 35 Years 

BACKTALK (continued) 
that body hás today. This would legalize in every respect such a radio frequency coordinating agency for the Government departments. 

I likewise suggest that in all matters having to do with broad policies of radio frequency allocation, the President be authorized to consider independent rec- ommendations from both the Interde- partment Radio Advisory Committee and the Federal Communications Commission. 
In the event of differences between these two agencies, the President should be authorized to appoint a special Radio Advisory Board, such as I mentioned this morning, comprised of the Secretary of State, other Cabinet members, selected members of the Interstate and Foreign 
Commerce Committee of the House, and the Interstate Commerce Committee of the Senate, and perhaps private citizens. The latter I would choose on the basis 
of their well-known leadership In matters having to do with the social, economic, and scientific aspects of radio, and their broad- ness of vision, men who would have the 
confidence of the public. I think it will 
become increasingly important that these matters be determined on a broader scale 
than they are now." 

The significance in Mr. Craven's - 

statement seems to be that the 
President apparently would be the 
final authority, but that the FCC 
and IRAC both would be continued. 
Whether such a system would prove 
too cumbersome in practice would 
be subject to test; but it would not 
seem to lend itself to prompt, de- 
cisive actions. 

A. L. McINTosH, Chief 
Frequency Allocation di Treaty Div. 

Federal Communications Commission 
Washington, D. C. 

MANUFACTURE of piezoelectric 
quartz crystals identical to natural 
quartz seems possible in the near 
future. Early in this century 
Giorgio Spazia in Italy grew quartz 
crystals at rates of an inch a year. 
During the recent war Richard 
Nacken, a German geologist, ob- 
tained somewhat higher rates. This 
August, Ernest Buehler and A. C. 
Walker of the Bell Telephone Labs 
described a method before the In- 
ternational Union of Crystallo- 
graphy at Harvard University 
whereby rates of growth in excess 
of an inch a month are obtained 
under conditions suitable for quan- 
tity production; faster rates can be 
obtained under laboratory condi- 
tions. The method consists of plac- 
ing finely powdered silica and an 
aqueous alkaline solution in a steel 
bomb at the top of which is sus- 
pended a seed plate of quartz. The 
bomb is sealed and placed in a fur- 
nace. Under pressures exceeding 
15,000 pounds per square inch and 
at temperatures of about 750 F, 
silica dissolves, rises to the cooler 
portion of the bomb and deposits 
atom by atom on the seed plate pro- 
ducing a large clear quartz crystal 
from which filter and oscillator 
plates can later be cut. 
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TILTING TABLES 

for C. R. Tubes 
For settling, decanting and drying C. R. Tubes. 

Manual or automatic timing. Standard or 

Special Design for any tube size. 

ALSO Special equipment of any type-me- 
chanical; electrical; electronic. 

BUCK ENGINEERING CO., INC. 
37-41 Marcy St. Freehold, N. J. 

MICROMETER 
FREQUENCY 
METER 

for 
Check inn 

Transmitter, 
from 100 Ko to 175 Mo. 
within 0.01 per cent 

LAMPKIN LABORATORIES, INC. 
Bradenton, Fla., U. S. A. 

44LUXES 
SODERING' 

BRAZING & WELDING 

La ALLEN CO. INC. Chicago 31,111. 

6751 BRYN MAWR AVE. 

This 
CONTACTS 
Section 

supplements other advertising 
in this issue with these addi- 
tional announcements of prod- 
ucts essential to efficient and 
economical production and 
maintenance. Make a habit of 
checking this page, each issue. 

Classified Advertising Division 

ELECTRONICS 

s 

ELECTRON TUBE 
MACHINERY 
OF ALL TYPES 

STANDARD 
AND SPECIAL 
DESIGN 

We specialize in 
Equipment and Methods 
for the manufacture of 
RADIO TUBES 
CATHODE RAY TUBES 
FLUORESCENT LAMPS 
INCANDESCENT LAMPS 
NEON TUBES 
PHOTO CELLS 
X-RAY TUBES 
GLASS PRODUCTS 

Production or Laboratory Basis 

Kahle ENGINEERING CO. 
1309 SEVENTH STREET 

NORTH BERGEN, N. J., U. S. A. 

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 York7, N.Y. 

STRIP WIRE FASTER with 
Sj,eedezVilte SZúmer 

STRIPS 300 OHM TWIN TELEVISION 
LINE OR ANY SINGLE OR DOUBLE 
WIRES-MODELS FOR ALL SIZES. 
The Ideal Wire Stripping Tool for Crafts- 
men: Radio. Maintenance, Auto Ignition 

Men; Electricians; Manufacturers. 
Fast, easy to use. SI'EEDEX strips all 
types of solid and stranded wires. Models 
for every purpose. Use on Job, or in pro- 
duction wiring-FART-strips 750-1.0011 
wires per hour, makes anyone an expert 
wire stripper. Hardened Steel cutting 
blade, interchangeable. Regular Model 
No. 733 strips No. 12 to No. 20 wires. 
ORDER TODAY or write for literature. 

$ 3.60 
NET 

GENERAL CEMENT MFG. CO., ROCKFORD, ILL., U.S.A. 

WE manufacture a complete line of equipment 
SPOT WELDERS, electric from Y, to 50 KVA 
TRANSFORMERS, special and standard types 
INCANDESCENT LAMP manufacturing equipment 
FLUORESCENT TUBE MAKING EQUIPMENT 
ELECTRONIC EQUIPMENT, vacuum Dumps. etc. 
WET GLASS SLICING and cutting machines for laboratory use 
GENERAL GLASS working machines and burners 
COLLEGE GLASS WORKING units for students and laboratory 

EISLER ENGINEERING CO. 
731 So. 13th St. (near Avon Ave.) Newark, New Jersey 

AC ABC 
WELDERS 
from 100 to 
400 Amps 

fI.NNNNNNi.ewte sNNNNMNNN11NN111.ONNNNM-01NNtwke W? 
Antenna Coils, Grid Clips, Dial Cord Springs and 
Precision Springs of all types pertaining to RADIO 
and TELEVISION. 

Your inquiries invited 

WEBSTER SPRING CORPORATION 
97 South 5th Street Brooklyn 11, New York 

se Á111111N11 NNNNNNNIINNNNNII-NNNNNNb 
--1 

aaP pRKS 

je: 

C1Rt 

ENGINEERING 
W 

IFv`ilame^t °^d 
CGLIEGE AVENUE 

Ift High Voltagepro¡ects 

6,16 

s4ormers 
tor Electronic lectr} Déliveries 

plotetrOn Prompt 

LOCKING TYPE 
Stainless Steel 

TUBE CLAMPS 
Send for Illustrated catalog and engineering data 

THE GEORGE S. THOMPSON CORPORATION 
South Pasadena, California 

BALL BEARINGS 
MPB makes 

more than 

different types 

and sizes .. 

Fm precision instruments, laboratory equipment, electronic 

devices, to minimize friction, space, weight, and to 

ermame starting torque specify MPB bearings. 

Radial Pivot Angular Contact Thrust 

Promptly Available Ask for catalog EL 

MINIATURE KARINGS 
INCO APO a.ATOD 

KEENE, NEW HAMPSHIRE, U.S.A. 
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INVESTIGATE THIS OPPORTUNITY 
To join the staff of one of the largest research organizations in the country 
devoted exclusively to 

VACUUM TUBE RESEARCH 
Working conditions are ideal in these laboratories which are located in the New York Suburb of Orange, New Jersey. Your associates will include men of many 
years experience in vacuum tube research and development. 

This rapidly expanding organization is devoted to both commercial and mili- tary research. It is a division of one of the oldest vacuum tube manufacturers in America. Security and stability for the years to come are assured. You will have 
an opportunity to gain experience with the different kinds of vacuum tubes, receiving, power, cathode ray, sub -miniature, micro -wave, radial beam and various special types. 

If you can qualify as a 

PHYSICIST MATHEMATICIAN ELECTRICAL ENGINEER 

CIRCUIT TECHNICIAN VACUUM TUBE TECHNICIAN 

uertle at once to 

RESEARCH DIVISION 

NATIONAL UNION RADIO CORPORATION 
350 SCOTLAND RD. ORANGE, NEW JERSEY 

WANTED 

Mathematicians, 
Engineers, 
Physicists 

Men to train In oil exploration for operation of seismograph instruments, computing seismic data. and seismic surveying. Beginning salary $250.00 
to $300.00 per month dependent on background. 
Excellent opportunity for advancement determined 
on Ingenuity and ability. Nature of work requires 
several changes of address each year: work indoors 
and out; general location in oil producing 
locations. 

To apply write giving scholastic and employment background, age, nationality, marital status, and include recent snapshot to 
NATIONAL GEOPHYSICAL CO., INC. 

8800 Lemmon Ave. Dallas 9, Texas 

PHYSICISTS 
SR. ELECTRONIC 

ENGINEERS 
Familiar with Ultra High frequency and micro 
wave technique. 
Experience with Electronic Digital and/or Analog 
Computer Research and Development Program. 
Salaries commensurate with experience and ability. 
Excellent opportunities for qualified personnel. 
Contact: 

C. G. Jones, Personnel Department, 

GOODYEAR AIRCRAFT CORPORATION 
Akron 15, Ohio 

RESEARCH & DEVELOPMENT 

ENGINEERS 

Wanted for advanced research and develop- 
ment. Should have extensive experience on 
analysis of electronic systems in the fields 
of microwaves, missiles, radar, servomechan- 
isms, communications, navigational devices. 
Outstanding ability in E. E. or Physics re- 
quired. 

Please furnish complete resume, salary re- 
quirements and availability to: Personnel 
Manager, 

W. L. MAXSON CORPORATION 

460 WEST 34TH STREET 
NEW YORK, NEW YORK 

ELECTRONIC 
ENGINEER 

An opportunity for a man with consider- 
able experience to head a small develop- 
ing and engineering group in a growing 
company in Chicago. Pulse experience 
a necessity and a background of work 
with nuclear radiation instrument and 
nuclear detectors very desirable. Please 
give full details. 

P-6593, Electronics 
520 North Michigan Ave., Chicago 11, Ill. 

WANTED 

ELECTRICAL ENGINEER 
A nationally known Chicago company is 
in need of a high grade, experienced 
electrical engineer. He must be a college 
graduate with a B.S. in E.E. degree, 
with high scholastic record. Should have 
from two to five years experience in 
electronics, preferably with a minimum of 
two years in the design of audio ampli- 
fiers. In reply give all particulars and state expected salary. 

P-6750, Electronics 
520 North Michigan Ave., Chicago 11, Ill. 

ELECTRICAL ENGINEER 

Good opening for electrical engineer with suit- 
able training and three to five years of 
experience in industrial electronics or allied 
work, including design and development of 
relay and tube circuits. Project method used 
in development work on timers, sensitive 
photo -electric relays, amplifiers, counters, 
measuring and recording devices. 
Employment of long-range, permanent nature 
for properly qualified individual. Superior 
industrial relations and employee benefit pro- 
grams. Replies will be treated in confidence 
and should give full details concerning per- 
sonal qualifications, education, and experi- 
ence. 

P-6794, Electronics 
330 West 42nd Street, New York 18, N. Y. 

TELEVISION ENGINEERS 
The Crosley division, Avco Manufactur- 

ing Corporation is expanding its television 
receiver activities on a long term basis, 
creating a few positions for qualified su- pervisory and senior engineers. 

Requirements: College degrees. Three or 
more years' experience in television and radar design and development of which 
at least two years have been spent in ad- vanced or product development of televi- 
sion receivers. Specialists in circuit ele- ments will be considered. 

Ideal working conditions in well equipped modern laboratories with unlim- ited opportunities for advancement. Forty hour week, insurance, hospitalization and 
pension plans. Responsibilities and excel- lent salaries based on experience and ability. 

Replies (which will be kept confidential) 
stating age, experience, education and sal- ary requirements should be addressed to: 

Director of Research and Engineering 
CROSLEY DIVISION 

AVCO MANUFACTURING CORPORATION 
1329 Arlington St. Cincinnati 25, Ohio 

SCIENTISTS AND ENGINEERS 
Wanted for research and advanced development in the fields of microwaves, radar, gyroscopes, servo- mechanisms, Instrumentation, computers, and gen- eral electronics. Scientific or engineering degrees required. Salary commensurate with experience 
and ability.- Direct inquiry to Manager, Engineer- 
ing Personnel. 

BELL AIRCRAFT CORPORATION 
P. 0. Box 1, Buffalo 5, New York 

REPLIES (Box No.): Address to office nearest you 
NEW YORK: 330 W. 42nd St. (18) 

CHICAGO: 620 N. Michigan Ave. (11) 
SAN FRANCISCO: 68 Post St. (4) 

POSITION VACANT 

TELEVISION-ENGINEERS with various de- grees of training and experience required by a leading Chicago manufacturer of tuners and other television components. Reply fully in con- fidence giving all details, including age and salaries. Our staff is aware of these openings. P-6528, Electronics. 

SELLING OPPORTUNITY OFFERED 

MANUFACTURER HIGH class varnished fab- ric tubings wants representatives In the elec- tronic, radio line. RW-6674, Electronics. 

EMPLOYMENT SERVICES 

SALARIED POSITIONS $3,500-$35,000. If you are considering a new connection communi- cate with the undersigned. We offer the orig- inal personal employment service (38 years recognized standing and reputation). The pro- cedure, of highest ethical standards, is indi- vidualized to your personal requirements and develops overtures without Initiative on your part. Your identity covered and present posi- tion protected. Send only name and address for details. R. W. Bixby Inc., 266 Dun Bldg., Buffalo 2, N. Y. 

EXECUTIVES $3,000-$25,000. This reliable service, established 1927, is geared to needs of high grade men who seek a change of con- nection under conditions assuring, if employed, full protection to present position. Send name and address only for details. Personal consul- tation invited. Jira Thayer Jennings, Dept. E, 241 Orange St., New Haven, Conn. 

POSITIONS WANTED 
ASSISTANT PLANT Manager, 7 yrs. experience on incentives, simplification, layout, Job eval- uation. Degrees in management. PW-6481, Electronics. 

RESEARCH ELECTRONICS; M.S. Physics 1947; electronics design, testing, 3 years; asst. Prof. Physics 1 year; Sigma Xi; Knowledge of nuclear processes and audio sound field; with concentrated study could qualify to do top re- search in other fields such as optics. PW-6621, Electronics. 

PROFESSOR OF electronics and communica- tion desires position in research or teaching. industrial experience, many papers published, advanced degree. PW-6655, Electronics. 

SPECIAL SERVICE 
Service Organization 

New Orleans area, available to manufacturers 
of any Electronic apparatus on Service Agency 
setup. Industrial, medical and commercial radio. Write "Delta Electronics", Box 476, 
New Orleans 1, La. 
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ENGINEERS 
Attractive positions immediately 
available for: 

PROJECT ENGINEERS 
Experienced in design of automo- 
bile radio receivers. 

SENIOR DRAFTSMEN 
Experienced in the handling of 
mechanical layout work and de- 
sign of automobile radio receivers. 

RADIO ENGINEERS 
To handle liaison work with radio 
and television production depart- 
ment. 

In reply give only brief outline of work 
experience. Standard application blanks 
will be forwarded if detailed information 
or personal interview is desired. 

Personnel Manager, 

BENDIX RADIO DIVISION 
Towson 4, Maryland 

WESTINGHOUSE 

RESEARCH 
Openings in Pittsburgh 

ENGINEER having three or more 
years experience in radar or tele- 
vision for work on television sys- 
tems and television receiver re- 
search. 

ENGINEER or PHYSICIST with ex- 
perience in underwater acoustics. 

PH.D. PHYSICIST with background 
for working on solid state problems. 

ENGINEER or PHYSICIST for work 
on magnetic circuits and materials. 

ELECTRONIC ENGINEER to work 
on advanced circuit design prob- 
lems. 

ENGINEER OR PHYSICIST with 
three centimeter wave guide expe- 
rience. 

For application address 
Manager, Technical Employment 

WESTINGHOUSE ELECTRIC CORP. 
306 -4th Ave., Pittsburgh, Pennsylvania 

ENGINEERS 
PROGRESSIVE ELECTRONIC RESEARCH AND 

DEVELOPMENT COMPANY 

has several openings for Senior Electronic En- 

gineers of superior ability, with experience in 

design and development. Excellent opportunities 

for top flight men. Send complete resumes and 

salary requirements to: 

Personnel Department 

MELPAR, INC. 
452 SWANN AVENUE, ALEXANDRIA, VIRGINIA 

ELECTRONIC ENGINEERS 

PHYSICISTS 

SERVO & COMPUTER ENGINEERS 

PROJECT ENGINEERS SENIOR ELECTRONIC ENGINEERS 

This is your opportunity to go places 
in Electronic Research and Development 

MEN ARE ESPECIALLY NEEDED TO DO ORIGINAL WORK 
IN THE FOLLOWING FIELDS: 

1. Pulse circuits including rang- 
ing, scope, video, trigger and 
square wave generator cir- 
cuits. 

2. Radar type transmitters, in- 
cluding high voltage power 
supplies, receivers and mod- 
ulators. 

3. Micro -wave antennae, ra- 
domes, wave guides and 
other radio frequency com- 
ponents of radar systems. 

4. Servo -mechanism and con- 
trols. 

5. Electronic Instrumentation. 

For Personal Interview in Chicago on November 4, 5 and 6, 

Contact The Glenn L. Martin representative attending 
the National Electronics Conference 

or send resume to 

PERSONNEL DEPARTMENT 

THE GLENN L. MARTIN COMPANY 
Baltimore 1 Maryland 

NO HOUSING PROBLEM IN BALTIMORE, MARYLAND 
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ELECTRONIC 
ENGINEERS WANTED 
TELEVISION 

I 

experienced in circuit designs, either video amplifier design or scanning 
circuit design. 

TRANSMITTER 
SENIORS . . . 

Technical graduates with a minimum of 6 years engineering and super- visory experience, capable of assuming responsibilities for directing engineers and designers on specific projects connected with pulse type transmitters and 
timer equipment. 

INTERMEDIATE ENGINEERS . . . 
Technical graduates or equivalent with at least a minimum 4 years practical 
experience in design of transmitter and associated equipment. 

JUNIOR ENGINEERS . . . 
Technical degree, minimum I year experience in development for production 
of electronic equipment. 

RESEARCH CHEMIST . . . 
Technical degree and experience for development work on selenium rectifier. 

ENGINEERS . . . 
Also needed having experience with telephone systems in general, particu- larly in voice frequency equipment engineering, toll transmission systems and carrier telephone equipment. 

SALARY COMMENSURATE WITH ABILITY 
APPLY IN PERSON OR WRITE PERSONNEL MANAGER 

FEDERAL TELEPHONE & RADIO CORP. 
100 Kingsland Road, Clifton, N. J. 

Bachelors, Masters, PhD's in PHYSICS or E.E.; 
Experienced Electronic Engineers; 

Recent Graduates; and Technicians: 
OPPORTUNITY ON LONG ISLAND 

offers attractive working conditions, salary commensurate with 
ability, access to graduate schools, first-rate research and plant 
facilities, other advantages. 
Projects underway in fields of microwave receivers, transmitters, 
antennas; radar, air traffic control; servos, motor -control systems; 
general electronics. 

In reply, write Personnel Manager 

c2efGduie Guurierr`,e 
INCORPORATED 

160 OLD COUNTRY ROAD MINEOLA. N_Y, 

EXPERT DIAGNOSIS and TREATMENT 
for Ailing Communication and Television Receivers and Transmitters 

by TRAINED SKILLED TECHNICIANS 
When trouble comes and your receiver acts up, don't blame sun spots . .. let factory trained experts 
check your set's health. 

HALLICRAFTERS HAMMARLUND COLLINS 
NATIONAL PIERSON RME 

Complete realignment-Bandspread Calibration-Sensitivity Measurements-Image Rejection Ratios- 
S Meter Calibration. Rebuilding to rigid factory standards. 

Authorized Collins, Hallicrafter, National and RME 
Service Center 

WINTERS RADIO LABORATORY 
11 WARREN STREET Cortland 7-1361 New York 7, N. Y. 

i 

PROJECT 
ENGINEERS 

Real opportunities exist for Gradu- 
uate Engineers with design and 
development experience in any of 
the following: Airplane Stability 
a n d control, Servomechanisms, 
radar, microwave techniques, mi- 
crowave antenna design, com- 
munications equipment, electron 
optics, pulse transformers, frac- 
tional h.p. motors. 

Send complete resume to em- 
ployment office. 

SPERRY 
GYROSCOPE CO. 

Division of the Sperry Corp. 

GREAT NECK, LONG ISLAND 

ELECTRONIC ENGINEERS 
PHYSICISTS 

"A leading Electronics Company in Los An- 
geles, California offers permanent employ- 
ment to persons experienced in advanced 
research and development. State qualifica- 
tions fully." 

1' 6606 Elarl run ì,a 
KR Post St., San Francisco 4, ('a Iif. 

CHIEF ELECTRICAL ENGR 

PROJECT ENGRS 

SENIOR ENGRS 

Must have extensive experience in 
home radio receivers and/or television, 
iesign 6 development. 

Address Replies To 

Vice President in Charge Engineering 

AIR KING PRODUCTS CO., INC. 
I70 -53rd St. Brooklyn, N. Y. 

X-RAY TUBE ENGINEER 
EXPERIENCED MAN familiar with X-ray 
production and design methods. Excellent 
opportunity. Salary is open. Call or write. 
Amperex Electronic Corporation, 25 
Washington St., Brooklyn 1, N. Y. 

RADIO CABINETS 
and wood cabinets of all types built 

to your specifications. 
"Engineered Wood Production" 

THOMAS MANUFACTURING CO. 
NEE.NAH, WISCONSIN 

SAVE RESEARCH TIME BY CONSULTING 
The Indispensable Bibliographical Reference 

ELECTRONIC ENGINEERING 
MASTER INDEX 

Descriptive Literature on Request 
ELECTRONICS RESEARCH PURL. CO.. 

2 W. 46th St., N. Y. 19 
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SURPLUS NEW EQUIPMENT 
D. C. MICROAMMETERS 

0-200 mirrca,.gnm uni.. 51E lilt -l1. J " r 1 fl 
bake case, Knife edge pointer, se mkd "Set 
Cartier' supe with paper V.t1.D1.A. ,c $6.00 

0-200, Superior, 4"x4%" flush ease, Knife edge 
pointer sc cal 0-21)11 Meg & 20,000 ohms In- 
sulation Tester, 500 ohms resistance $7.50 

0.400. Triumph. 4" Hect fl bake case, 500 
ohms resist, se cal 3/15/60 V MA $5.50 

0.500, Greun 221-T, 21/2" rd fl bake case $3.95 
0-500. GE 1)0-41, 31/2" rd fl bake case, se cal 

0-20 KV, supp with Paper V.O.M.A sc $4.95 

PORTABLE (CHRONOMETRIC) 
TACHOMETER 

Jaeger Watch Co. Model #43A-6 
Can be used for speeds up to 20.000 R.P.M. 
Can be used for lineal speed measurements to 
10.000 F.P.M. 
Ideally suited for testing the speeds of motors, 
particularly of fractional horse power, generators 
turbines, centrifugalo, fans, etc. 
Very small Torque-requires practically no 
power to drive. 
Unequalled Readability 2" Open face dial-each 
division on large dial equals 10 R.P.M.; each 
division on small dial equals 1.000 R.P.M. 
Greatest Accuracy-meets Navy specifications- 
guaranteed to be within /2 of 1%. 
Results of test reading remain on dial until next 

test taken. 
Push button for automatic resetting. 
Complete with the following accessories 
I-Large pointed rubber tip 
I-Large hollow rubber tip. I-6" circumference Wheel tip 
I-Operating Instructions 
I-Temperature Correction chart 

The combination of the above features will give 
accurately, within a few seconds, by direct reading, 
the R.P.M. of shafts or the lineal speeds of surfaces 
without any accessories or timing of any kind. Each 
unit comes complete in a red velvet lined carrying 
case 5"x31/2"xli/2". Net List Price 570.00-Surplus 
-New-Guaranteed. Your Cost 

$21.50 F.O.B. N.Y. 

A.C. VOLTMETERS 
0-15, WH NA -33, 334" rd fl bake case, (100 

MA) $3.95 
0-75, Weston 517. 2" rd fl metal case, ring 

mid. $2.95 
0-150, GE A0-22, 334" rd fl bake case $5.50 
0.150, Triplett 331-J1', 31" rd fl bake case $4.50 
0.150, W Resist. to increase range to 300 V 

Triplett 331-J1', 334" rd fl hake case $5.50 
0-300, Burlington 32A, 334" rd ft bake case. $8.00 
0-500, GE AO -22, 334" rd fl bake ease $12.00 

A. C. AMMETERS 

0-30. Triplett 331 -JI', 31" rd fl hake ease $4.00 
0.50, GE A0-22, 31" rd 0 bake case $4.50 
0.60 & 0-120, Burlington 32XC, with current 

transformer $7.50 
0-75, Triplett 331-JPC, 31" oil fl hake ease $3.50 

R. F. AMMETERS 

0-250 MA, WH NT -33, 234" rd fl bake case, 
black sc cal 0-5 $3.50 

0-1, GE 
DW-44, 21" rd fl bake case, blackscale 

$2.95 
0-1.5 Weston 507, 21" rd fl metal case, black 

scale $2.50 
0-2, Simpson 135, 21" rd fl base case $3.50 
0.2.5, Simpson 35, 31" rd fl bake ease $4.95 
0.3, Simpson 135, 234" rd fl bake case $3.50 
0-4, GE DW-44, 234" rd R bake case, black 

scale $2.95 
0-6, GE DW-44, 254" rd fl bake case, black 

scale $2.50 
0.20, Weston 507, 234" rd fl bake case $3.50 
O.30, Triplett, 0347-A, 3" sq fl hake ease, W 

ext. leads & couple $8.00 

D. C. MILLIAMMETERS 
0.1. Sun 3A1'259, 31/2" rd Il bake rase $3.00 
1.0.1, GE 110-53, 3" sq H bake case $4.50 
1)-15, Simpson 26, 31/2" rd fl bake case $4.50 
0-29, GE DO -53, 3" sq fl hake ease 53.25 
0-25, Weston 301, 31" rd H bake case $4.95 
0-80, GE DO -41, 31" rd fi bake case $3.25 
0.100, Weston 506, 21/2" rd fl bake case $3.95 
0.150, Gruen 508, 21" rd fl bake case 00 
0-200. Marion, 334" rd fl hake rase 4.00 
0-500, WII NX-33, 21/2" rd it bake case $3.95 

D. C. AMMETERS 

0-5, Gruen, 21" rd fl bake case $3.50 
0.15, Triplett 0321-T, 1%' oil fl bake s ase $4.00 
30.0-30, GE DW-51, 254" rd fl metal case $3.50 
0.200, GE DO -41, 31" rd fl bake case, with 

ext 50 MV (Aircraft style) shunt $9.50 

D. C. VOLTMETERS 

0-5 WIf NX-33, 234" rd fl bake case, 200 r/v.$3.50 
0.10, Sun 2AP458, 21/2" rd fi bake case, 100 

r, r $2.50 
0-15, Gruen GW 505, 2162" rd ft bake case $3.50 
0-38, GE UW-41, 21" rd fl bake case, aperox 

250 r/v $2.95 
0-50, WH NX-35, 31" rd 0 bake case, 200 r/r $3.95 

PORTABLE TACHOMETER 
Multiple Range Continuous Indicating 

This unit is of the centrifugal mechanical type and 
is designed to show INSTANTANEOUSLY and 
CONTINUOUSLY the speed or change in speed of 
any revolving shaft or surface. No stop watch or 
other mechanism required. 

Three ranges in R.P.M. and three in F.P.M. 
Low Range 300-1,200 (Each division equals 

10 R.P.M.) 
Medium Range 1,000-4,000 (Each division equals 

10 R.P.M.) 
High Range 3,000-12,000 (Each division equals 

100 R.P.M.) 
Large open dial 4^ diameter. 
Ruggedly constructed for heavy duty service. 
Ball bearing and oilless bearings-require no 
lubrication whatsoever. 
Readily portable-Fits neatly into hand. 
Gear shift for selecting low, med., high ranges. 

Made by Jones Motrola, Stamford, Connecticut. 
Comes complete in blue velvet lined carrying case: 
7'/e"L x 4"H x 5"W. List Price $95.00-Surplus- 

New-Guaranteed. Your cost $24.50 F.O.B. N.Y. 

Gasoline Heater 
Motorola 

Model GN -3-24 

An internal combustion type heater which will 
give 15,000 B.T.U. of heat per hour. Ideally suited 
for use with equipment, farms, boats, bungalows, 
cabins, trailers, work sheds, darkrooms, mobile 
e.iuipment, transmitter stations etc. and any place 
where a quick heat is required in volume. 
Very economical in operation-tank holds one gal- 
lon of gasoline which is sufficient for 6 hours 
operation. Uses any grade gasoline. 
This unit is designed Primarily for aircraft installa- 
tion, 24-28 volts d.c., but it can be readily adapted 
for a 115 or 230 volt 60 cycle power supply by use 
of a transformer and rectifier. Simple circuit dia- 
gram for adaption to 115 or 230 volt 60 cycle use 
supplied with each unit. Can be used on 32 volt 
farm or boat systems as is without the Installation 
of additional transformers etc. Power consumption 
approximately 75 to 100 watts. 
Takes very little space-can he readily stored when 
not in use-measures approximately 12 long x 91/s" 
high x 91" wide-weighs only 30 lbs complete with 
all accessories. 
These units are complete with exhaust pipe, 3" air 
duct elbow, root rol switch and coal, as illustrated, 
and are supplied with Technical Manual and Parts 
Catalog. 

SIMPLE TO INSTALL-SAFE TO USE- 
NO ODORS 

BRAND NEW-IN ORIGINAL CARTONS- 
READY TO USE 

Made by Galvin (Motorola) Mfg. Company. 

NET PRICE 
$22.50 

SPECIAL METERS 
FREQUENCY METER-Range 350 to 450 

cycles, 115 volt A.C. Iron core dynamome- 
ter type movement, 5 cycles per scale divi- 
sion. Black scale luminous markings, Wes- 
ton Model 637, 31" Aircraft style $4.95 

FREQUENCY METER-J.B.T. 30-F dual 
range covers Frequency ranges from 48-52 
cycles and 58-62 cycles; Dual element, Vi- 
brating Reed type 115 volt, 31" rd flush 
metal case $5.95 

DECIBEL METER-Weston 506 minus 10 to 
plus 6, 6 MW in 600 ohms, 21" rd fl base 
case $5.50 

HOUR METER-Totals to 99,999.9 hours and 
repeats. WII NH -35, 31" rd fl bake case 
Operates on 230 volt 60 cycle $8.50 

D.C. MILLIAMMETER-Weston 271 fan type, 
1-0-1 MA 160-0-60 MV) movement Sc cal 
600-0-600 R.P.M. $12.50 

SWITCHBOARD METERS 
FREQUENCY METER -53 to 62 cycles, West- 

inghouse BY 51" square pro). mtd case; 
accuracy within 1%, Electric Dynamometor 
type movement; Comp. with ext. reactor...$39.50 

FREQUENCY METER -50 to 70 cycles, West- 
inghouse HY 534" square pro). mtd case; 
Accuracy within l%, Electric Dynamometer 
type movement; Comp. with ext. reactor...$45.00 

All Items are Surplus-New-Guaranteed. C.O.D.'s not sent unless accompanied by 25"ó Deposit. 
Orders accepted from rated concerns, public institutions, etc., on open account. 

The above is only a partial listing of the many items we have in stock. Send for free circular. 
MANUFACTURERS, EXPORTERS. DEALERS-we invite your inquiries. 

MARITIME SWITCHBOARD 
336 Canal Street Worth 4-8217 New York 13, N. Y. 

We carry a complete line of surplus new meters suit- 
able for every requirement, such as portable, panel, 
switchboard, laboratory standards. etc. 

OVER 50,000 METERS IN STOCK 
We also have in stock various surplus components. 
tubes. code keying and recording units, code training 
sets, tachometers, analyzers, tube testers, converters, 
precision resistors, current transformers, transmitters. 
receivers, condensers, and other electronic units, parts 
and accessories. 
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(n) SEARCHLIGHT SECTION (n) 

operates 110VACDC 

UNIT j;,4 

1 

UNIT 

2 

MICROWAVE TS-12AP TEST SETS 
-BRAND NEW! 

US Navy 2 -unit MICROWAVE Test Set UNIT 1 -- STANDING WAVE Indicator -Amplifier w/linear 
STANDING WAVE RATIO METER (15 microvolt full scale). Precision measurements of standing 
waves in plumbing or coax lines, TR & RT boxes, 
xtal mixers, antennae. Used & supplied w/UN IT 
2 -SLOTTED SECTION CG87/U (%2 mm calib) & 
gear driven movable probe & Xtal assy MX158/U & 
BOLOMETER or Xtal det, 3 Waveguide Coax 
(UG79/U, 2-ÚG81/U) adaptors, 7 -IN series- 
Xtals, 1 -Choke & Flange coupled large -to -small 
wavegd adaptor UG80/U, 1 terminating sect CG88/U w/4" Res strip, RF (CG92/U) & Sync (CG89/U) 
Cabling, adaptors CG90 U, supports, UHF plugs, 
ALL accessories. Amplifier (Unit 1) linear 400-2500 
cps, 3 hi -gain stages, 2 input channels w/sep 
gain cent, chan sel sw, master gain cont. Write for 
SPECS. Ea. unit sep cased. Units 1&2 COM- 
PLETE $298.50 s e GIBSON Girl XMTR T74/CRT3 p/o 

' SCR578 Like new SOS xmtr & Crank cam.Dyn 28V&300V also tubes Parts 
&Xtal 8280 KC. SPECIAL $5.95 
G'GAL Sig Lamp & Ant 89 * ," G'GAL Haversack Bag w'proof... 98 

> G'GAL BOX KITE 17x17x36"...2 98 
G'GAL BALLOON 50" & Hydrogen gas gen....4 98 
GIBSON GAL PARACHUTE 12 foot 2.98 
HIPOWER VARIABLE 
ANTENNA MATCHING 
NETWORK 1001A 1 
KW RF NEW 1.5 to 7 

mc's convertible to Hi- 
fregs. PiNetwork ad- 
justable IN & Output 
CASED 15 x 15 x 23" 
RACK MTG Ribboncoil 
& 250mmf/7000V V- 
cendsr RFmtr, Insltrs 
Techmanual will match 
most ANTS. NEW re- Same Unit NEW.$12.95 
quires recementing coil SAME UNIT, NEW, 
turn SPECIAL $9.95 broken coil 8 95 

RCA AUDIO AMPLIFIER 
Hvy duty CHASSIS Hi Por 
celainized Gray rustproof 71 
x121,4x21/4" 9 Amphenol soc- 
kets including 6 octal, 3 in- 
puts, cutout for pwr transf & 
choke, Chassis marked for 
2mic, Vol, tone, fuse, tubes 

3-6V6GT, 5Y3GT, 6SN7GT, 6J5 & 6J7, 
Spkr. Complete with 3FP triple section Electro- 
lytics (1-30mf/450WV&2X2Omf/25WV 2-10mf/ 
450WV&2X2Omf/25WV) "TAB" SPECIAL 

2.49 ea. 5 for $10.98 

CONSTANT V'REGULATOR NEW RAYTHEON in 
95-130V/60 cy; Output 115V/60 cy Csd...$1O.95 
RAYTHEON in 198 to 242 Vinpt/50-60 cys; Out- 
put 220V/500 Watts/0.5% Rgltn Rack mtg.$36.00 
SOLA CONSTANT V'REGLTR USN Cased in 95 to 
190V/50.60 cys; Output 115 or 220V 2KW/17.4 
Amps/Constant Duty 1% Regulation LN*..$130.00 
Same Unit NEW. USN Cost $369. Only....$162.00 
BATTERIES 
STORAGE 

AND 
DRY 

TYPES 
(A) BR18/BB52/5oz/36V minSBaty ea. $1.49 

8 for 10.00 
(B) BURGESS 3V F2BP/dated 6/47 5 fur $1.00 
(C) GOULD 6V/15AH S'Baty USN NEW $3.98 
(D) BB54/2V 27 amp WILLARD S'Baty $1.98 
(E) WILLARD 4V/40AH/TBY S'Baty $5.95 
(F) B8206U/2V 11AH WILLARD 

Collins Art -13 aSpeech 
Amplifier 

Dynamic or Carbon Mike or line 
inpt, Audio Driver to PPG & 
Monito tube. Less Tubes...4.50 
SAME & CLIPPER KIT & 
TUBES & Data. NEW....8.25 

Cased Filters 0.1 to 1000 
mc's/USN 129 
TOBE 30amp 250 VACDC 
filters 0.15 to 1000mc's 
USNcsd Cont duty $4.50 

2 for 8.00 
GE 100 amp filtrs & 2x5 
mf/50V oil filled Cndsrs 

SPECIAL 198 

199 
200 
209.4 
216 
220 

;.75 220.4 
225 

4.83 230 
235 

4.35 240 
245.4 

6.025 250 

271 
275 

Z.5 280 

7.9 289 
8 299 
10 300 
10.38 310 
10.48 311.5 
11i2.25 

325 

14.213.52 350 
14.5 366.6 
15 370 
10 75 
18.37 380 

20 4ÓÓ 
21 410 
25 414.3 

20 425 
8 

37 
48 4279 
50 440 
51.78 450 
55 452 
60 470 
63 475 
68 478 
71.4 480 
74 487 
75 500 
80 520 
81.4 525 

40 
90 
89.8 

550 
95 575 
100 580 
101 600 

105.7 612 

113.1 633 
120 640 
121.2 

649 
147.5 650 2400 
150 657 2450 
1606 665 

2485 
170 670 2490 

ABOVE SIZES EACH 300 tai... TEN FOR $2.30 
100000 155000 240000 353500 575000 
110000 166750 245000 380000 800000 
115000 189360 250000 400000 620000 
120000 180600 265000 402000 621000 
125000 185000 268000 422000 654000 
130000 201000 275000 458000 750000 
135000 220000 294000 478000 761300 
140000 225000 307500 500000 800000 
145000 229000 314000 520000 900000 
147000 235500 330000 521C00 930000 
150000 238000 333500 576000 950000 
ABOVE SIZES EACH 400 TEN FOR $3.50 
1 Meg 2 Meg 3.5 Meg 4 23 Meg 10 Meg 
1.2 2.855 3.673 4 5 11.5 
1.5 3 3.9 5 12.83 
1.8 3.673 4 9.05 20 
ABOVE SIZES EACH 75c TEN FOB $6.50 
Vacuum Precision Hiyolt Resistors (C) 

12, 25, .6, 75, .83, .99 megohms 
1, 1.5, 2, 3, 3.75 megohms 0.5% accuracy 

SPECIAL $1.00@ TEN FOR $7.50 
SEALED.10orl2Men/10KV/9W $1.35@l0for $10.00 
MVZ8/20Watt/30Megohms/25KV$1.98@6for $10.00 
M FB105/1Meg/.5 % accy/Jan,R-29 1$10.00 
Type 2/20megJANR29/20KV/0.5%áÿ6f 

or 

2008/675Watt/0-135V GR 10.95 
200C/860Watt/0-135V GR 16.50 
100R/0-230or270/2KW/115or220Vin 39.95 
AN/APR4 RECEIVER & COILS Write for details 
OILS M FD/600WV/220VAC&brckts 2 for .98 

ELECTRLYTIC SPECIAL 
FP Type 30mfd/450V&2x2Omfd25V also OnelOmfd/ 
450V&2x2Omfd/25V Both for .59 

t NA 

,_1i1Ì!)il f?))1.jÌÌjj 

PRECISION 
RESISTORS 

"TAB" 
SPECIAL- 
ISTS IN - c 

PRECISION 
RESISTORS 
Write Qty $ 

"NO MFGRS CHOICE, We ship types in stock" 
1116 179 880 2600 

42 182 684 2635 
425 
601 

17.3 

.25 

689 
2850 

733 2900 
750 3000 
8 3100 

806 3290 

910 3509 

9917 46 3730 
1000 4000 
1030 4200 
1056 4280 
1080 4300 
110 4314 
1110 4440 

44 
1155 
150 

45 l0 
1162 4720 
1175 4750 
1200 4850 
1225 4885 
1250 4900 
1260 5000 
1322 5100 

1350 355 5235 
1400 5200 
1495 5500 
1500 5600 
1510 

5910 
1600 6000 
1640 6140 
1646 6200 
1650 6300 
1670 6495 
1680 6500 
1710 6840 
1740 6990 
1770 7000 
1800 7500 
1818 

7930 
1865 8000 
1900 8250 
1910 
1960 8 00 
2000 8992 
2045 9000 
2080 9445 
2095 9500 
2145 9710 
2160 10000 
2195 10430 
2200 10500 
2250 10600 
2300 11000 

11400 75000 
11500 80000 
11690 84000 
12000 90000 
12600 91000 

140000 
14400 
14440 
14460 

1455ÓÓ 
15500 
16500 
17000 
17500 
18000 

18550 
19000 
19500 
20000 
20520 
21000 
21600 
22000 
22500 
22990 
23000 

23350 
23400 
24000 
24600 
25000 
25200 
25400 
26600 
27500 
29000 
29500 
29900 
30000 
31000 

35000 
37000 

385ÓÓ 
39500 
40000 
43000 
47000 
48000 
48660 
49000 
50000 
52000 

56O0Ó 
60000 
61430 
62000 
64000 
65000 
68000 
70000 
72000 

(A) 

(B) (C) 
(A) BC457 XMTR 4-5.3Mc LIKE NEW & 

TUBES $7.95 
(A) BC457 XMTR 4-5.3Mc Good used & tubes 5.95 
(A) BC457 XMTR 4.5.3 Mc As IS less tubes 3.49 
(A) BC458 XMTR 5.3.7Mc LIKE NEW & Tubes 7.95 
(A) BC458 XMTR 5.3.7Mc Good used & tubes 5.95 
(A) BC458 XMTR 5.3-7Mc As IS less tubes 3.49 
(B) BC456 Modulator&Tubes&Dyn Good used 4.98 
(B) BC456 Modulator less tubes & Dyn used 1.69 
(V) BC375 XMTR Good used w/tubes&une TU 12.95 
(C) BC375 or BC191 as is, less tubes & TU 7.95 

PHOTOFLASH & 
2 KRYPTON 
LAMPS NEW 

AIRCORPS 1503 
SET CONTAINS 

PWR 

SUPPLY LAMPS 
Reflectors, HV rectifier, Condensers 2x25 mfd, HV 
transformer Relay, light output 12,000,000 lumens, 
15to30000flashes for Color&BWfilm KIT includes IN- 
STRUCTIONS & PARTS to CONVERT 12 to 24VDC 
unit 115VAC OPERATION "TAB" SPECIAL $59.95 
PHOTOFLASH 1503 & RECTIFIED POWER SUPPLY 
for 115VAC operation READY TO WORK ....99.50 
PHOTOFLASH KRYTON LAMPS&Reflector 2 for $21 

PHOTOFLASH CONDENSERS 
8mfdGE/660VAC/3000VDCintermittent.4 for 11.95 
16mfd/660VAC/3000VDCintermittent 7.95 
15 mfd /330VAC/2000VDCintermittent 4.50 
25mfd/330VAC/2000VDCintermittent 7.95 
16mm/PAN/50Film GSAP Camera....54 for 8.98 
16mm/PANFiIm Gun Camera GSAP....10 for 1.98 

METER GE/200MICROAMPdc/4"SQUARE/ 
5 scales ACDCV&Ohms in Red & Black, 
K.E.Pointer NEW 6.95 

METER 50M ICROAMP,dc/4"SQUARE/VOM 5 
scales, 9 ranges ACDCV & DC ma & DB 
in Red & Black, K.E. pointer, used in GE 
Unimeter 9.49 

METER DB WESTON 506 minus 10 plus 6/ 
6MW 600 Ohm Bakelite Cased JAN MR25W- 
123 spec 5.49 

METER TUNING 5ma WESTON 2I/2"B'CSD 1.49 
METER One Ma DeJUR 2%2"B'CSD 3.95 
METER Two Hidamping 4"/10&40 Ma/.5% 
WESTON 12.95 
METER GALVOMA GE 2.5&25 Ma 0 Center 3.95 
METER TWIN MVT 0-200&100-0-100 Microamp 

aircraft 2.95 
METER RF One Amp 2%2"B'CSD GE 3.95 
METER RF 5or9amp2%2'B'CSD GE&WSTG ea 3.49 
METER RF 750ma & ext couple WESTON 21/2" 

CSD 3.49 
METER AmpDC 15 amperes 21/2' Csd Hoyt 2.95 
METER AmpDC 240amps/50MVmvt 2%' g"B'Csd 2.49 
METER VoItsOC 30 Volts AN 2y2"B'Csd 

WSTGHSE 2.49 
METER VDC/200Vor500V/Mohmsp/v31/2" 

B'C/W.E 4.95 
METER VDC 200V/Mohms p/v/2/2" B'Csd GE 5.95 
METER VDC 10000V/Mohms p/v/31/,"B'Csd.12.95 
METER AC 150V/25t°125/cy/2%2" WSTGHSE 

E 
3.95 

METERAC 7.5V/3%2"B'SQ/RA35 WSTGHSE 4.49 
METER AC 15V/31/2"B'SO/476 WESTON 4.95 
METER 182 360° AUTOSYN BENDIX 4.95 
TEST LEADS 8'&CLIPS Insltd/30Amp49d@ 

3 for 1.20 
TEST PRODS 4' insltd plugs&tips Red&B1k49t 

POW3 for 1.20 
ERSTAT in115V/out 0-135V/2KW 29.95 

Blowers -Cool That Tube! 
40 CFM/28VACDC ...... 2.98 
100 CFM/12VADC 5.95 
100 CFM/28VACDC 4.95 
XFORMER 12 or 28V to 115VAC for above.. 1.69 
250 CFM/28VACDC 8.95 
250 CFM above plus 28/115VAC XFORMER -10.95 

'TAB"MONEY BACK GUARANTEE H AT'S 
$3 MIN. ORDER F.O.B. N. Y. Call . 

ADD SHIPPING CHARGES AND 
A B U 

"25'/oDEPOSIT.PHONE W0.2-7230 DEPT. 11E SIX 

1111 

-11 -Alk ER 
CHURCH ST. NEWYOR K 6,N.Y.,U.S.A. -CO° 

THAT'S "TAB" MONEY BACK GUARANTEE 

BUY !3 MIN. ORDER F.O.B. N.Y.C. 
ADD SHIPPING CHARGES AND 

7.,e0 STs. 25% DEPOSIT. PHONE.W0.2-7250 
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SEARCHLIGHT SECTION 
KIT 866A's & XFORMER, input 115 
VAC/50-60 cys, output 2.5 VCT/10 
Amps 10 KVinsulation and JOHNSON 
sockets & TUBES, SPECIAL 5 95 
KIT GE872A's & XFRMR,12.5KV, in - 
snit & sockets SPECIAL 12.95 

COMPLETE TELEVISION POWER SUP- 
PLY Kit Hi Voltage 5000VDC/5ma LO " 
Voltage 300VDC/175ma output, fil 6.4V/ I ,b 
10.3A, fil 5.4V SA, 5.1V/3A&5V/3:5A 
'opt 105, 115, 125V/50 to 425cys & soc- 
kets & Rect tube 5Ú4G&3824& filter condensers & 
choke & diagram oil filled USN Transi W.E.D303184 
"TAB" SPECIAL $27.95 TRANSFORMER only, 

SAME TELEVISION POWER SUPPLY KIT 
$22.95 

added 
parts for providing Hi VOLTAGE DOUBLER circuit - 
with 10000 Volts dc output "TAB" SPECIAL $34.95 

TRANSFORMERS 115 V/60 Cy. Input 
7500V or 15000V'DOUBLER/35ma $15.95 
10800VCT or 21000V'DOUBLER/95ma 19.95 
500VCT/60ma, 6.3V/4A Hmtclly Cased 1.29 
1100VCT/212ma $5.95; 10V/8A/12KV 6.95 
5V/115Amp $10.95; 2.5V/10A/10KV 3.95 
220 to 440V -or -110 to 220V 250Watt 4.95 
880VCT/125ma, 6.3V/2A, 6.3V 3A&5V/3A 
delivers 250ma on hiv 4,45 
5V/60Amp KENYON HV insltd 6.95 
840VCT/110ma, 540VCT 21ma, 5V/3A, 
5V/3A&6.3V/1A, 6.3V/.6A USN Csd 2X 
safety factor 4.95 
2.5V 40Amp GE insltn 25KV 7.95 
6800V or VCT/1A/17KVinsltn, 208 to 251V 81.00 
340011 or VCT/1A17KVinsItn, 107 to 126V. 81.00 
115 or 230V/10Amp/2KW TRANSFORMER. 19.95 
115 or 230V 5Amp/1.8KW AUTOTRANSF 16.95 
5V/6.5Amp/36KV insltn & socket UX 6.95 
7.5VCT 6.5A, 6.3VCT/3A 3.75 
700VCT/150ma, 10V/3.25A, 2.5V/10A & 
.3VCT/2A, 5V/3A, H V insltd. Cased 5.95 
1100VCT 150ma, 6.3V/3A, 5V/3A HV ins 4.50 
10V 8A 12KV or 2x5V/SA/12KV ins 6.95 
1000VC /150ma,300Vbias, 63V/5A, 5V/3A 
&2x6.3V/6.5A, 6.3V/1.25A CSD50-800cys& 
pri taps 0-80 115VAC Hmt sealed 4.50 
7.5V/12A/HV $4.95; 4x6.3V 4A&3x5V/4A 4.50 
10VCT/10A/22OVin or 5VCT/10A/110Vin 4.95 
5VCT/20A/220Vin or 2.5VCT/20A/110Vin 5.95 
10VCT/10A, 12VCT/.7A, 3x6V/1A, 2x6V/2A 7.95 
3x5V/3A, 2.5V 1.75A. 6.4V/12A, 6.4V/10A 4.95 
1200VCT/300ma $4.50 @ ....Two for 9.98 
3200VCT/200ma & 780VCT, 12VCT/.5A 12.95 
700VCT/120ma, 115V/100ma, 6.3V/2A& 
6.3V 2A, 5V/2A CASED HVinsltd 3.25 
Universal Vibrator Transi 6.12.24,115DC& 
115&230VAC50.60cy,420VCT/85ma,6.3V/3A 2.49 
500V/3A$10; 2/$19; 75V/24A/220Vin 3.95 
2240VCT/500ma, Pri105to250V/50-60cy2.5 
V/10A,12V/4.5A,19V2.5A$24.95 2 47.00 
250VCT/60ma, 6.3V1.5A Small 1.49 

CHOKES 
13.5Hy/lAmp/42ohm/17KVinsl $54.00 
15-29Hy/150ma Swinging Cased 2.95 
12Hy/300ma $3.95; 3Hy/40ma 3 for 1.00 
15Hy 400ma or 20Hy/300ma/12KV ins.... 7.95 
8 H y/150manewUTCcrckd BkIteT' Bd2/2.25 
50Hy/125ma Csd 1.95 
8Hy/l00ma/$1.10; 12Hy 275ma 3.29 

CERAMICONS, 
HiQ, CAPACI- 
TORS NEW! Asa" 

(A)ERIEDUAL TD2A/4.30mmft45@10/2.49 
(B) ERIE TS2A/4.5.5.25mmf í27Q 10/2.49 
(B) ERIE TS2A/4-30mmf t27@ TEN for 2.49 
(C) ERIE TS5D/5-30mmf t54@ TEN for 4.98 
(C) ERIE TS5D/10.110m mf t54@ TEN for 4.98 
(D) MEISSNER ltol2mmfHFpadder 4.12; 10/$1 
(E) TRIMMER 2to30mmf 4,9@ 12 for .98 
F N 12,3,4.7, 5, 7.5, 10, 11, 22, 25, 33, 
43, 47, 50. 60, 75. 100. 120, 200- 1000. 
6200mmf, "TAB" SPECIAL t9; 10/75e; 100/ 
6.95 
(G) ERIE K/CC21 5. 39mmf e20@ 6 for 1.00 
(G) ERIE L/CC26/27. 30mmf 0.20@ 6 for 1.00 
(G) ERIE M/CC36 33mmf e'25@ 5 for 1.00 
(G) ERIE N/40.45,50,100,1000mmft09@12for 1.00 
ERIE Feedthru 50 or 100 mmf 018® 7 for. 1.00 
ERIE 370 EF Button 400mmf (1S@ 7 for 100 
ERIE 741A/N750/50mmf; HIKap 10KV Peak 1.25 
ERIE 741A lug type185,200,280,400m mf 1.25 

VARIABLE CONDENSERS 

(A) CardwellorMillen150mm/300lVgapHF 1.00 (B) DUAL 15 mmf per Sect/3000V gap .79 (B) BUD DUAL 75mmf/sec/1000V gap/HF 1.49 
(C) JOHNSON 70H30/74mmf/3000V gap/ 1.29 (D) CARDWELL NEUT ZT/12mmf/5000 

Vga&locknut 
PHASING CONDSR W.E. 900 Quadrants/4 
taps, 360° SINEWAVE GENERATOR Variable 2.39 

"TAB" Money Back Guarantee 
$3 Min. Order F.O.B. N. Y. C. 
Add Shipping Charges and 
25% Deposit. Tel. WO. 2-7230 

.98 

THAT'S 
A BUY 

DEPT. 11E SIX 

GE GL434A similar to 7C29 TRIODE 
useable maxinpt 110mc's Upto1200 
Watts input, UP to 600W output. 3 
Terminal Grid & C. T. filament, forced 
air Cooling 75-200CFM, Ef 10-11V 
Dsgn for RADAR/BC-677 operated 
215mc's/12KV/310ma inpt "TAB" 
SPECIAL $7.95 
REL36ACORN similar 6J4 1 90 
9LP7 Magnetic DEFL&FOCUS Suit- 
able for TELEVISION 3 98 

TUBES 
OA4G ß1.04 024 .85 
1B3GT 2.00 
1B25/471 2.95 

17 4 2.95132 

ID5GP 1.25 
1G6GT .85 
IL4 .70 
ILC6 1.05 
ILH4 1.05 
1LN5 .81 
IPSGT .63 

IR4/5294 1.00 
2AP1A 2.85 

2C21/5642 1.81 
2C26 .59 
2C34/RK34 .55 
2C40/446A .81 
2C43 2.98 
2D21 1.49 
2E2 1.45 

2.95 

2.121/725 
12.95 

2.130 
2J32 
2J33 
2.134 
2.342/700 29.95 
2J49 29.95 
2.355 35.00 
2J61A 39.95 
2K25 9.95 
2K28 7.00 
2K29 6.95 
2V3G. 1.05 

3k4 
.54 

3B7,1291 .95 
31124 1.27 
3ßP1 1.49 
3BP1A 2.95 
3C23.. 4.95 
3D6/1299 .85 
3E29/829B 3.85 
3FP7. 3.98 
3JP12 2.95 
354 .69 
4.147 39.95 
5AP1.. 2.75 
SBP1/5GPI 1.95 
5BP4 3.95 
5CP1 3.85 
51)21 19.00 
5FP7 
SHP( 
5R4G.. 
5T4 
SU4G 
5V4 
5W4 
5Y3 
5Z3 
524 
6AB7 
6AC7 
6AG5 

6ÁJ5 
OAKS 
6AL5 
6B4G 
6B8G 
6C4 
6C5 
606 
6C8G 
604 
6D6 
6E5 
6E6/1613 
6F8 
6G5/6U5 
6G6G 
6H6GT. 
6J4 
6J5 
6J6 
6J7 
6K5GT 
6K6GT 
6K7 
6K8 
6L6 

L6G 
6L7 

6N7 .85 872A 
6S7 .87 884 
6SA7GT... .54 918/CEIC 
6ßC7 .71 922 
6SF5 .60 923 
6SG6SH7 

.63 9541 A 

6S6SJ7GT .58 956 
955 

6ßK7 .58 957 
6SL7. .85 958A 
6SN7GT.. .69 991 
6S O7 .54 16I3/6F6X 
6SS7 .71 1614/6L6X 
6V6GT .69 1616 
6U7G .58 1619 
6X4 .53 1622 
6X5 .81 1624 
6Y6G .87 1625 
624/84.... .69 1626 
6Z7GT.... 1.23 1629 
7BP7-1813 3.95 1635 
7C29/434.. 7.95 1641 
7C4/5203.. .98 2050 
9JP1 3.95 2051 
9JP12 4.50 7193 

2.95 9LP7 4.35 8005 
18.50 10Y .60 8012 
16.95 12A6 .49 8013A 
16.95 12AH7GT. .87 8020 
14.50 12AR7.... .95 9001 
18.95 12DP7.... 14.75 9002 

12GP7.... 14.75 9003 
12SA7GT.. .58 9004 
12SG7.... .65 9006 
12SH7 .71 COJ 12SK7.... .58 02807.... .58 

15E 
3. 

1..90 39 
24G/3C24. .68 
2SL6GT... .68 
2525 .53 
35L6GT .58 
35Z5GT .45 
37 .78 
41 .58 
50L6GT .58 
80 .52 
ß3V 1.05 

1.10 
2Ó5B/VT2 1.98 
211 .89 
250TH 19.49 
250TL 19.49 
304TH 5.95 
304TL 1.98 

2.95 388A/RX95 
4.25 

4.95 393 5.95 
1.25 450TH/ 
1.25 6021 24.90 
.53 I50TL 29.95 

11.95 
.87 631P1/SN4 3.95 
. 8.95 

A 3.95 
.88 702A 3.49 
.98.89 70370IA 4.90 
.81 
.93 705A704A 2.25 

1.05 7078/2K2ß 6.95 

1.75 

.98 710A/8011. 2.75 

.90 1.49 
1.11 772127'1287A 9.95 
1.28 723AB. 5.50 

S 
1.05 
1.85 
.59 

.69 
1.04 

.86 

.54 

5.53 
.90 

.80 

.54 

.706 

1.27 
1.8.04 

2.95 
803 7.95 
804 9.75 
805 4.50 
807 1.24 
808 2.25 
810 6.95 
811 2.20 
813 6.95 
814 2.98 
815 .49 
816 1.15 
826 .72 
828... . 10.00 
829B/3E29 3.95 
832 3.75 
836 1.12 
837 2.25 
845 4.75 
860 9 
864 2.67 

866A 1.ÓÓ 
868 1.8 

2.45 
.89 

1.49 
1.49 
.75 

3.95 
.45 
.63 
.63 
.45 
.63 
.25 
.59 

1.50 
1.39 
.39 

1.69 
.98 
.45 
.45 
.58 

1.90 
.758 

.88 
.38 

4.70 
4.70 
3.95 
3.49 
.49 
.59 
.49 
.49 
.45 

4.95 
CE206 3.95 
CE2IS 5.95 
CK1005 .35 
F127A 18.00 
FG104 14.95 
FG105 11.95 
FG166 49.00 
HY65/2E25 2.95 
REL36/6J4 1.98 
RX215 7.95 
T200 12.00 
VR90/0B3 .74 
VR92 .39 
VR105 .74 
VR15O .90 
WE215A 1.80 
WL468 9.95 
WL530 49.50 
WL53I 9.95 
WL619. 20.00 
WL632A 12.95 
1146653 2.95 
TUNGAR* 
20X672* 2.95 
199698* 2.95 
2.89881* 2.50 
MAZDA PL** 
49**Box 10 .60 
64** .07 
S6/T4** .14 
IOOW/20V** .25 
313/28V** .10 
323/3V**- .10 
Aviation Leto 
C1249/12V 
GR -25 for. 1.00 
Sealed Beam 
4522/280W 1.49 
4560,600W 3.50 
NF.ON BULBS 
NF2-100 

Oty.. ..4.50 
NE16/991. .25 
NE51 /NE20 .08 
Qty100- 

NE20 6.00 
SOCKETS for 
2v211V .30 
708/715 .69 
803/304T .90 
807 .27 
813 .69 
829/832 .25 
866 .24 
872/211 .49 
ACORN 

5 for 1.00 
Diheptal .69 
Maeinal .59 
Loktal 

49SSL.. .24 
Octal 78S8 .06 
Octal 49SS8 .15 
Min 59500. .12 
Min & SH. .25 

PRICES SUBJECT TO CHANGE 

TA 
CHURCH ST., NEW YORK 6, N. Y., U.S.A. 

I 

CS 
SWITCHES, 

MICRO, Mk 
TOGGLE, %i v r- 

ETC. L\ o a 

A) MU/Leaf Sw 3V2' DPNO&NC/15A %2"@. .98 
B) MICROSWITCH Pin Plunger SPDT 10A Q. .54 
C) MICROSWITCH Plunger SPDT/10A Q 59 
D) MICROSWITCH Plunger SPNO/10A (gl.., 69 
E) ARROW H & H PLUNGER SPNO/6A @. 39 
F) MICROSWITCH ROLLER SPNC l0A (ifl.. 89 
G) AH & H Toggle 6A/DPDT 30C @ 4 for..1 00 
H) MICROSWITCH PLUNGER SPNO'NC @ 59 
H) MU & MICROSWITCH SPDT w/reset 65 
I) MICROSWITCH PLUNGER Button SPDT @. 69 
J) MICROSWITCH SPNO/30 Amp/Cased @..1 25 
K) SWITCHETTE DPNO&NC 30e; SPNO Q. 25 

210 

RECTIFIERS BRIDGE 
OUT AMPS PRICE IN OUT AMPS PRICE 

36 28 1.5 3.95 
36 28 3.5 6.75 
36 28 5. 7.50 
90 75 0.15 1.49 

Write for LIST 

14 1.35 2.49 
14 3.5 3.49 
14 5. 4.85 
28 .320 1.49 

190 .04 .79 

HEINEMAN MAGNETIC BKRS 10 ma. 220 ma 3, 
5, 10, 15, 20, 30, 40, 80, & 180 amps NEW, 
each 1.95; Asstd 10 for $18.00 
SUD, KLIXON & CH 5, 10, 20, 25, 33, 35 & 60 
70 Amps, 98e each 10 for 8.00 
THERMOSTAT 85°F/20A adjustable 49e 
FUSE HLDR 1075 Littlefuse 20e@...10 for 1.75 
FUSE HLDR 4AG/HCM-BUSS 30e@..10 for 2.50 
FUSES 250ma/3AG Littlefuse 10t@..10 for .79 
FUSES 200ma/SAG Littlefuse 10e@..10 for .79 
FUSES 4Amp/3AG 25 for 500 60 for 1.00 
FUSES Grasshopper Phone 3 for 25e, 15/ 1.00 
AUTOSYN AY1&5/24V nn/60.400cy 3.95 
AUTOSYN type 5/115V/60cy LN*....Pair 8.98 
AUTOSYN type 5/50V/ ey/2 for 115V op 4.98 
AUTOSYN type 5/50V-pair&Differential (1) 6.98 
AUTOSYN type 5 Sync Differential 115v/60cy 4.98 
GE SELSYN 2J55V1/110V/60cy@ 8.98 
GE SELSYN 24V/TypeTJ&FLOAT can be used as 
liquid indicator or control system when float is 
removed PAIR 1.98 

RELAYS 
G'DIAN 500AC/op18.24VAC/4PSTN0/8A $1.25 
S'DUNN 32AXX10Reset&°'land 10ma&115VAC 4.95 
GE Sealed plugin 2000ohm/SPDT/5A cts 1.98 
ALLIED STK/6to12VDC DPDT&SPNO&NC .98 
ALLIED CONTROL STK/7.5to24VDC/SPDT .75 
GE CR2791B100J3 SPDT/24V/5A contacts 1.39 
S'DUNN 17AXX109/115VAC/SPNO/6 ets 1.98 
KURMAN 4maSens 650ohm/DP1NO&1NC/5amp.2.25 
GE CR2791-B100F3/24V DPDT/5Amp Cts .98 
G'DIAN 125DV/4to 12VDC/SPDT/SA Cts .98 
G'DIAN 4500 ohmCoil/SPST/5A Cts .98 
LEACH 115VAC/DPDT/10Amp Contacts 1.93 
T) R22 12V/DPT&SPNO/15Amp Contacts... 1,69 
U) ABradley 702/110VAC/3PSTD break 25A 4.49 
V) ALLIED BJ 6V/DPDT/5Amp Contacts 1.89 
V) ALLIED BJ/7.5VAC/DPDT 5Amp Contacts 1.98 
V) ALLIED AS 24V/5A/SPDT/5A Cts .98 
W) ADVANCE 4001B Ant DPDT&SPNO 15A 

CeramicH Fins75toll0V$2.75@& Rec115VAC 3.25 
X) ABradley °'load adj18.1 15.2/12/9&6.3A 3.98 
Y) Potter & B 115VAC/DPNO/8A CTS 1.79 
Z) CLARE VAC.NITROGEN sealed SK5010/DPDT/ 
18-28V 3AmpCts octalbased$1.49@ with Rect115 
VAC 1.98 
Al) GE Inst V'Relay Calib70, 85, 110, 160V 

for115VAC 9.95 
Bl) GM 24V/SPNO/20A Cts Dbl make 1.49 
Cl) G'DIAN 17-29V/SPDT/12A/.05sec delay 1.69 
D1 A'Chlmrs,194PrecCOmpaT'O'Id 7.95 
El) G'DIAN G26483 750ohm/50DC1/20sec 

delay/3PST 2ND1NC 1.79 
Fl) GE CR2792B117A3/28V/50Amp/SPNO 

Obi break 1.98 

THAT'S 
A BUY 

Corner Church & Lib- 
erty Sts. Room 200 

"TAB" Money Back Guarantee 
$3 Min. Order F.O.B. N. Y. C. 
Add Shipping Charges and 
25% Deposit. Tel. WO. 2-7230 
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SEARCHLIGHT SECTION 42 

i 

AN/CPN-6, 3 CM RADAR 
BEACON INSTALLATIONS 

*WIRE WOUND RESISTORS 
Stock No. 

46-189-2 
Description 

Ferrule Resistor 
9000 cy. ® 40 watts 

46-189-12 400 ohms ® 50 watts 
46-189-7 16.000 ohms ®40 watts 
46-189-22 70 ohms (41 90 watts 
46-189-17 20 ohms ® 90 watts 
46-189-18 30 ohms ® 90 watts 
46-189-4 10,000 ohms ® 40 watts 
46-189-20 40 ohms ® 90 watts 
48-1985T-1 5000 ohms 10 watts 5% 
46-2065 7500 ohms 10 watts 10% 
48-128-7 7500 ohms 10 watts 10% 
46-58T-8 7500 ohms 50 watts 
1W-996-2 8300 ohms ® 20 watts, 70F 
1W-996-3 1750 ohms ® 10 watts, 10F 
I W-996-4 200 ohms 5% ® 10 watts, 10F 
1W-996-5 20 ohms 5% ® 15 watts, 15F 
1W-996-6 800 ohms 5% ® 20 watts. 20F 
1W46-1766-1 5000 ohms 5% ®20 watts 

2 1000 ohms 5% ®20 watts 
-3 2000 ohms 5% ®20 watts 

3W-46-1076-1 0.33 ohms 10% ®5 watts 
3W-46-188-6 160 ohms ®25 watts 10% 

-11 250 ohms ® 90 watts 
-12 2500 ohms ® 50 watts 
-29 1.0 ohms ® 90 watts 

3W-46-950-4 2500 ohms ® 120 watts 
-5 50 ohms ® 120 watts 
-9 1250 ohms ® 120 watts 

46-189-23 75 ohms ® 90 watts 
46-189-26 100 ohms ® 90 watts RW 1213 
46-189-27 775 ohms ® 50 watts RW 12D 
46-189-28 800 ohms ® 50 watts RW 13D 
46-189-29 4000 ohms ® 50 watts RW 1313 
13786-T-2 1250 ohms CSF6383F 
13786-T-3 16,000 ohms CSF63157F 
13786-T-12 25,000 ohms CSF63267F 
46-1022T-1 14,000 ®6 watts 
6-1023T-4 100 CSF 1 
46-597-T-15 30 ohms, 100 W, Ferrule. #CAO 63179 
46-597-T-19 70 ohms, 120 W, Ferrule ICAO 63366 
46-597-T-33 450 ohms, 120 W, Ferrule ICAO 63196 
46-597-T-35 500 ohms, 120 W, 9 taps, Ferrule #CAO 

63231 
46-597-T-28 198 ohms. 120 W, 10 taps, Ferrule 

ICAO 6311341) 
46-597-T-25 225 ohms, 120 W, Ferrule ICAO 63191 
46-3818-T-18 4500 ohms, CSF 63211 
46-3818-T-12 3,000 ohms, 120 W, 9 tape. Ferrule 

ICIR 63236-D 
48- 3818-T-11 630 ohms, 120 W, Ferrule. 10 taps. 

ICED 631135D 
46-3818-T-1 Meg -o -max, 8000 ohms ICSF 63152-F 
46-3818-T-4 Meg -o -max. 12.500 ohms, CSF 

63831-F 
46-597-T-21 Meg -o -max, 100 ohms, IRW11F101 
48-597-T-22 125 ohms (100 W) Ferrule #CAO 63187 
46-597-T-31 250 ohms (120 W) Ferrule, ICAO 63192 
M-37471 Meg -o -max. 80 ohms, 15W, 5%, Non - 

lad. CSF 632262-F 
46-597-T-23 125 ohms, 120 W, 9 taps, Ferrule. 

ICAO 63230 
46-3818-T-5 Megomax, 16,000 ohms. ICSF 

63157-F 
46-3818-T-16 Megomax, ICSF 63830-F 
13084T-4 Megomax, 6500 ohms. 6 W, 

I0SF633318-10P, K-7106845-8 
48-325T-1 Meg -o -max, 32.5 ohms, S 120. 

SCt3Z6003B2-1 
3953T-16 Meg -o -max. 180,000 ohms, S 120 F. 

SC #3Z6716-5 
46-597-T-9 2.5 ohms. 120 W, 9 taps. Ferrule 

RW 14F 

RW 13F 
RW 14F 
RW 12D 
RW 12D 
RW 12D 
RW 14F 
RW 12D 

TBK-17 500 WATT NAVY TRANS- 
MITTERS, 2-18 mc. AVAILABLE: 10 
NEW TRANSMITTERS, 5 MOTOR 
GENERATOR SETS, 220/440 VAC.; 
3 MODULATOR UNITS FOR PHONE 
OPERATION; 50 SPARE OSCILLA- 
TOR UNITS. SEND FOR INFORMATION. 

*MICROPHONE ELEMENTS 
Carbon transmitter element for TS1I-3, TS11-L, 

Tß13 -E, TS15-A 75 ea. 
Element for microphone T-24, 30 ohm resistance 95 ea. 

APN-1 SPARE PARTS 
Switch, #P-255299-502 2 for $3.25 
RELAY, #3425377-1 $1.75 

*INSULATORS 
IN -81 IN -S2 IN -84 

I 
SCR 578 Transmitters, alone, and com- 

plete sets very large quantities available 

Magnetrons 

Klystrons 

*MAGNETRONS 
FREQ. PK.PWR 

TUBE RANGE OUT. PRICE 
2231 2820-2860 DP. 265 KW. $15.00 
2321-A 9345-9405 mc. 50 KW. $25.00 
2722 3267-3333 n'c. 285 KW. $15.00 
2326 2992-3019 mc. 275 KW. $15.00 
2227 2985-2992 me. 275 KW. 515.00 
2J32 2780-2820 mc. 285 KW. $15.00 
2J38 Pkg. 3249-3283 me. 5 KW. $25.00 
2739 Pkg. 3267-3333 me. 8.7 KW. $25.00 
2J55 Pkg, 9345-9405 me. 50 KW. $25.00 
3231 24,000 mo. 50 KW. $35.00 
714AY $15.00 
720BY 2800 mc. 1000 KW. $50.00 
720CY $55.00 
725-A.+ $25.00 
730-A $25.00 
KLYSTRONS: 723A/ß $12.50 
707B W/CAVITY.. $20.00 726-A $15.00 

MAGNETS 
For 2321, 725-A. 2322. 2226, 2227, 2231, 2232 and 

3331 Each $8.00 
4850 Gauss, %" bet. pole faces, %" pole diam $8.00 
1500 Gauss, 13" bet. pole faces, 1%" pole diem. $8.00 

TUNABLE PKG'D "CW" 
MAGNETRONS 

01(59 2675-2900 Mcs. QK61 2975-3200 Mcs. 
QK60 2800-3025 Mcs. 

NewS55 each01162 
3150-3375 Mcs. 

3 CENTIMETER PLUMBING 
65 deg. twist, 6" long $10.00 
12" section, 45 deg, twist, 90 deg. bend $6.00 
11" straight waveguide section choke to cover Spe- 

cial heavy construction, silver plated $450 
5 ft. sections, choke to cover $14.50 
18" flexible sections $17.50 
"E" and "H" plane bends $12.50 
Bulkhead feed thru's $15.00 
DIRECTIONAL COUPLERS. "N" coupling, 20 db. 

nominal $25.00 
DIRECTIONAL COUPLER, waveguide coup- 

ling $35.00 
D-184699 (3 cm) for mounting in "X" band 

guide $2.50 
TS 108 -AP dummy load $65.00 

X" BAND calibrated attenuator $85.00 
SHIELDED KLYSTRON tube mount with rough 

attenuator $90.00 

TEST SET 159 TPX 
Measures frequency between 150 & 200 mo. by het- 
erodyne method. Power of Xmtr can be directly 
measured. Measures DC voltages up to 500 Volts. 
Original 

makesoperationrble 
110 

110400 V. 60 
but 

new, 
oimo 
com- 

plete with tubes, crystal, cal. chart, antenna, meter 
& conversion kit and data for 11.0 V. 60 cy opera- 
tion $29.95 

*PRECISION RESISTORS 
Type Range Toi. Watts Type Range Tol. Watts 
WM -3 e9ms 

% 3 0 1 

0.1 meg. 1 

0.12 meg. 1 1 

1,480 1 0.15 meg. 1 1 
2,230 1 1 0.2 meg. 1 

5.000 2 0 1 0.22 meg. 2 1 
7,000 1 1 0.22 meg. 2 1 

7,500 1 0.25 meg. 1 
8,500 1 0 0.5 meg. 1 

10,000 2 1. meg. 1 

10,000 1 WM -3L 20.000 ohmé 
10000 1 

17,000 2% 1 WM-4L50ohms 1 

33,0 
0 0 2% 1 82 1%%%% 

35,000 1 0 1 125 1 
75.ÓÓ0 1 128 1 1 

0.1 meg. ] 
150 11 

0 

WM -4 
0.17 meg. 2% 1 

250 1 

1.01 15 468 14 1 

3 % 800 1 % 1 

5.05 1 0 1,100 1% 
C(0 2 25,000 1 

12,000 1 0 350 1% 
40,000 1 o WAS -4L 0.2,005 meg. 
50,000 1 WL 18 ohms 1% 
58,000 1% XL 300 1% 
75,000 1% TM 10 1% 

WM -5 10,000 b% TM -1 1,000 1% 
17,300 5% X 10.1 1% 
20,000 1% X 43.5 1% 6 

43(1 1% 30,000 1 % X 
50,000 1% X 1,906 5% 
84,000 2% 1 X 4,300 2% 1 

Note: Type with suffix " L " have 3" wire leads, 
otherwise they have solder lug terminals. 

*M'F'G'S QUANTITIES AVAILABLE 

*PLUGS AND CONNECTORS 
PART NO. DESCRIPTION 

PL 148A -227226-148A, Female Plug. ARC type, 3 
hole 

Jones #P -302 -AB --2Z7228.4, Bendix #A102811, Male 
Plug, 8 Pin "Jones" (Less Cover) 

2Z7228.4 -ES -891210-2, (RC -103-A), Male Chassis 
Plug, Sm. Bannana, 8 Pins, Special, on Bakelite 
Sheet 

SO 43-2Z8743 (SCR 283). Male Chassis Plug. 8 
Medium Size, Bannana Pins, 1§5" FD, Some Painted 
Black, Some unpainted 

2271 I1 5I -Jones #P-101/4, Male Connector Single 
Contact 

R & S Everlock-Male Plug, 5 Pin. W/Cable Clamp 
PL 182-1011/258-B, 227226-182, NAF 68925-2, Male 

Plug, 7 Pin, Bakelite, Tube Base type W/Key 
PL 174 -10/H258 -B, NAF-68925-2, Same As Above, but 

w/Metal Cover 
Cannon WK62IC-%--2Z3067-13. Female Plug, 8 holes 

W/Cable Clamp, V FD 
Amphenol AN3064-12-Cable Ferrule 11" FD 
Amphenol-AN308416 Cable Ferrule 1%" FD 
Amphenol - 97-5103-22-85, Female Plug 2 hole 

Threaded Both Ends 1W F1) 
Amphenol-97-3100-22-8, Female Chassis Receptacal 2 

hole 1%" FD 
Amphenol AN -3046.6 -Cable Ferrule 11/16" FD 
329856.3-CD618A, Special Insert type "6 Volt Only," 

34" Dia. 9/1611 
FT 137-2Z4387. Right Angle Cable Feed & Clamp for 

191 type Plug 1%" FD 
U-IS/U-2Z 7250-15 (ARC -3), Female Plug, 16 holes, 

Plated ARC type, Cable Clamp 
227412.12-7027, (SCR274N), Male Chassis Receptical, 

18 Pins ARC type 
COA -I -ES -677958-2, Transmission Line Connector 
2Z -7227 -10 -Female Plug Ass. Chassis Mtg.. ARC tyre 

3 hole 
AN -3057.16-2Z2636-2, 42E103589. M289, Cable Clamp 

Amphenol 135" FI) 
AN3102.14S-2P-Male Chassis Plug 4 Pin 13/16" FD 
0K -12 -21C -1/2 -Female Cable Connector 12 hole, Can- 

non 1" FD 
PL 123 -Female Plug 2 hole Threaded Both Ends 

15/16" I'D 
AN3106-I4S-28 -PL -P-257, 227226-P-257, Female 

Cable Plug 4 hole Amphenol %" FD 
AN -3102.145 -5A -Male Chassis Plug 5 Pin V" FI) 
AN -3102-16S- I P-PD20443-1, Male Chassis Plug 7 Pin 

Amphenol 1" FD 
UG21U. 227390 -21 -(Type N) Male Cable Connector 

Original "Amphenol" 
AN3108-28.128-Female Cable Plug 28 hole, Right An- 

gle Harwood 1%" FD Matches BA10251-3 Below 
BA10251.3-Male Chassis Racertical Hubbell, 26 Pin 

1%" FD, Matches ÁN3108 -X288 -12S AboveRep 
22Cannoá 3/18 FI Matçhed 227242-85 Below 6Pin 
227242.85, WK -6-23 I/ B -Female 8 Pin Cable Plug, 

Right Angle %" FD, Matches 2Z7116.3 Above, Cannon 
227171, PL 7I -Female Cable Plug 3 hole Cannon Semi 

Heavy W/Right Angle Cable Feed 
227242 -88 -WK -6-21% B. A30088, Female Cable Plug 

8 Hole Cannon, V F1) 
2Z3067 -13 -WK -8-21C%, Similar to above, but less 

threaded End, with Cable clamp, Cannon 
AN3108-36-155-Female Cable Plug, 35 hole, Rt. Angle, 

Monowatt, 5" FD 
AN3102-20-IP-Male Chassis Receptacle, 14 Pin Am - 

Phenol 13" FD (Cable Plugs for Above PLP256, 
ÁN3106-20-275) 

PLP256, AN31062027S-227228-258.2, Female Cable Plug 14 hole, 1" FD "Amphenol" 
UG25/U-Female type N chassis receptacle 

101-A TWO -WIRE APPLIQUE 

...`4Y:,r,.> mr+.' r><w! 
a- - s: n, 

. 
r` V,,ü,y,e.+a+,r . :_..: .. ü,u. 

Provides necessary balancing facilities for four wire repeater when used on two wire lines which may be 
voice -frequency telephone lines of open wire, or non -loaded or loaded cable. Std. 19" channel iron rack mtg. Price. new, complete with tech manual, 

$54.00 
EE -89A REPEATER 

Extends range of field telephone apparatus, auch 
as EE -8 up to 25 miles, when inserted in a line. 
New, with spare tube and instruction manual. 
leas standard type batteries $21.50 

BC 686 LINE AMPLIFIER 
With magneto ringer, 3 -tube 25L6 amplifier. For 

local point-to-point telephone operation, remote 
operation of Phone Emtr. remove reception of re- 
ceiver output, monitoring facility. Requires only 
24 vdc for tube "B" plus supply for full opera- 
tion. 
New, less tubes, in wooden chest $18.50 
Per pair for 2 -way Pt -to -pt operation $35.00 

Telephone switchboard lamp holders: 10 imp 
holders per strip $4.25 

LAMPCAPS FOR TELEPHONE SWITCH- 
BOARDS: GREEN, RED, WHITE $ 05 ea. 

II. S. Army red and white star cluster flares, with 
cartridges. Types M52 -A1 and M -18 -Al. New, 
export packed in wooden carrying cases. 80,000 
available. 

131-E 
ALL MERCHANDISE GUARANTEED. MAIL ORDERS PROMPTLY FILLED. ALL PRICES, F.O.B. NEW YORK CITY. 

Liberty St. 

COMMUNICATIONS EQUIPMENT CO. New York, N.Y. 

SEND MONEY ORDER OR CHECK. SHIPPING CHARGES SENT C.O.D. RATED CONCERNS SEND P. 0. 
Cable 

"Comsupo" 
Ph. Digby 9-4124 

MR. CHAS. ROSEN 
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In, SEARCHLIGHT SECTION 
RELAYS 

Stock No. 
138TBD4 
4T-1 
í30T-1 
682T-1 
120512058T-1 

13320T-2 
46-800-1 
4352T -I 
13166T-1 
138T -2A 
2243-T-1 
1619T-2 
611T-1 
41115T-1 
192T-1 
461711T1 
417T-2 
4116T-7 
1640T-1 
838T-1-6 
3W46831 

MANUFACTURERS 
Contacts 

DPDT (8 amp) 
SPOT 
3PDT 
4PST 
DPDT, SPST (NO) 
DPDT 

DPST 

T (NO) 
3PDT 
SPST 
DPDT 
SPOT (10 amps) 
DPDT 
SPST (NC) (2 amp) 
DPDT 
DPDT 
DPDT (6 amps) 
SPOT 
DPDT 
DPDT 
DPDT 
SPOT 

2608T-1 4PST (NO) 
2469T-1 SPOT 
4117T-1 BPDT 
4121T-2 DPDT 
1452T-1 DPDT 
295T-1 DPST (NO) 
4116T -A SPOT 
690T-1 SPOT 
4116T-6 SPOT 
4121T-1 SPDT 

Coil Rating 
24-28 vdo 
28 vdo 
24-28 vdo 
24 vdo 
12 vdo 
22-28 vdo 
28 vda 
14 vdo 
24-28 vdo 
24-28 vdo 
24 vda 
26 vda 
28 vdo 
75 ma. 
20-30 vdo 
10-14 vda 
12 vdo 
10-12 V. 60 oy. 
27.5 vdc 
9-14 vdo 
24 v, 60 oy. 
24 vdo 

MINIATURE 
24-28 vdo 
22-28 vdo 
24-28 vdo 
24-28 vdo 
24-28 vdc 
18-28 vdo 
24-28 vdo 
24-28 vdo 
24-28 vdo 
24-28 vdo 

QUANTITIES 
Coil Res. 
(Ohms) 

170 
ohms 

175 
180 
44 

160 

ohms 
0 

25 
80 

280 
280 
60 

125 
400 

50 ohms 

RELAYS 
300 ohms 

300 

300 
300 
300 
300 
00 

300 

Mfr. & No. 
G.E.: CR2791B100F3 
G.E.: CR2791BJ100C8 
G.E.: CR2791B100J3 
G.E.: CR2791GI00K4 
Leach: 1067-490 (antenna relay) 
Leach: 1077 BF (antenna relay) 
Allied Box: 48 
Price: X -20-A 
Allied: DOX-3 
G.M.: 112917-1 
Allied. BO -635 
Allied. KS 5910-L11 
Allied. BO6D35 
Allied: KS 5862 
Dunoo: 50XBX103 
Dunoo: 100ABX103 
Dunoo: 0X3190 B (latching type) , 
Dunoo: 0X2120 
Allied 
Allied: KS 6819 1.08 
Allied 
G.E.: CR2791C104B28 (high speed) 

Clare: A16280 
Clare: BA10059-3 
Phllco: 452-1086 
Phllco: 452-1148 
Am. Tot.: A-8045 

Allied: CA -5 
Allied: C-04 
Phllco: 452-12 98 
Phllco: 452-1086 

142R 
83R 
126-R 
167R 
149R 
927T-4 

*ARC -3 EQUIPMENT MINIATURE RELAYS 
BPDT, DPST 28 vdc 
6PST (NO) 22-28 vdo 

22-28 
DPDT, DPST (NO) 22-28 

vdo 

SPOT, SPST (NO) 22-28 vdo 
SPDT 24-28 vde 

300 ohms RBM 55342 
300 RBM 55528 
300 RBM 55251 
300 RBM 55531 
300 RBM 55526 
300 RBM 55836 

BATHTUB CAPACITORS 
Stock No. 

3DA100-2311 

3DKA-100-189 

18B-95 

3DA-100-126-3 

18B83 

3DA-100-110 

3DA-500-378 

3DA500-87 

18B-84 

46-1951TÁ 

2C4229-2 
46-1311-107 

3DA-260-172 

3DA-100-423 

1951T-5 

48-1951T-18 

4180T-2 

46-1951 T-6 

45B-4 

3DA250-29 

3DA100-97-27 

3DA-500-292 

18B-97 

30275 
3DA-1-230-1 

18B-44 

3D9005-20 

1W10540-2 

3DA500-30 

1699T-1 

18B-60 

30A100-42 

3DB1A25-2 
46-1081-1 

Mfr. & No. Description 
116-NBN 3 X .1 MFD @ 400 

VDC-Top Lugs 
3 X .1 MFD @ 600 
VDC-Top Lugs 
3 X .1 MFD @ 600 
VDC-op Lugs 
3 X .1 MFD @ 600 

e 
2$Xde .1MFD @ 600 
VDC Side Luge 
2 X .1 MFD @ 600 
VDC-Bot. Lugs 
5 MFD @ 600 VDC- 

Side 
X 5 MFD @ 100 

VDC'-Side Luge 
2 X .1 MFD @ 600 
VDC-Side Lugs 
2 X .1 MFD @ 600 
VDC-3 Side Luge 
CP50B4EF104V 

1574 2 X .1 MFD-2 Bot. Luge 
P9728 3 X .1 MFD @ 600 

VDC-3 Bot. Luge-C8F- 
4870o9-A20 
2 % .25 MFD @ 400 

3 
VDC-Side 

.1 D Fs @ 600 
VDC-Top Luge 

x9453 2 MFD 14) 400 WVDC-2 
Side 

1.18 3 X MFD @ 400 
VDC-3 Side Lugs 

4B 
430TR11 1PMF6EE @ 400 VDC-2 

Top Luge 1 CD -1066- 

21 X 1 MF @ 600 
VDC-3 Top Luge 
CP6LB4EF104V 
.1 MFDs 
2 

@ 600 VDC- 

1de 5 M 
v 
FD @ 800 VDC- 

Top Lugs 
RLO-650 .5 MFD @ 600 VDC-2 

Side 
MFD ® .5 120 VDC-2 

Top Luge 
.1 MFD @ 600 VDC-1 

41 
e L 
MFD @ 50 VDC-2 Le 

230 M 1ßide MFD @ 400 VDC-1 

3 Xe L1g MFD @ 600 
VDC-3 Bot. Lugs 
CP52B5EF104M 

8A31231 -C2 .5 MFD @ 200 VDC-2 
Side Luge 

CSF481391- .05 MFD @ 600 VDC- 
10 2 .5IM MFD 600 VDC-2 

Side Lugs 
630 R08 -C 2 X .25 @ 600 VDC-3 

S3ide 
Xí.1gMFD @ 600 

VDC Side Luge 
CGF4B713B10 

lDYRT-8111 
VDC-X 

.1 
3 Top 

FD 
Luge 

800 

1.25 MFD-100 VDC 
2 X 0.1 MFD-800 
WVDC-3 Bot. Lugs 
CP52B4EF104 

HEADSET PLUGS and JACKS 
PLUGS PL -54 JK-26 

*M'F'G'S QUANTITIES AVAILABLE 

151 Liberty St., 
New York, N.Y. 

*OIL CAPACITORS 
231'28003 .5-.5, 300 vdc, C048328, P7765502-2 bot. lugs 
5204555 .5-.5, 300 vdc. Navy type CG48775, K787028 

bot. lugs 
231F218 0.25 mfd-1000 vdc-bot. lugs 
23F258 .05 mfd-1000 vdc, P7767499-10, bot. lugs 
231'114 0.5 mfd-500 vdc, C0481334, P7763475-4. bot. 

lugs 
23F236 0.5 mfd-500 vdc, P7767499-4, bot. lugs 
23F241 0.05mfd-600 vdc-top lugs 
23F215 1.0 mfd-500 vdc, CG481854-10, top lugs 
25F688 .5-.5 mfd-400 vdc, CG481161, P720555-3 
251'86 .05 mfd-1000 vdc, Navy type C0481133, 

P7763475P10, bot. lugs 
25F690 .5 mfd-600 vdc, 00481160, P720555-8 
23F287EBK .25 mid -600 vdc, K56/1888-11 
251'689 .1mfd-400 vdc. P720555-7 
9CE4(24Á4 1 mfd-500 vdc, Navy type. CG48553, 

P7763475 -P5 -top lugs 
251'691 0075. bfd-500 vdc. CG48796, P720555-15 
25F687 1 mfd-400 vdc, CG48595A, P720555-2 
23F115 1 mid -500 vdc, CG481190, P7763475-6, 

P721478-6 
23F154 1 mfd-500 vdc-top lugs 
23F218 1 mfd-500 vdc-C048129-10, K445334 -2 -top lugs 
23F2070-3 1 mfd-500 vdc, P7767437 -2 -bot. luge 

25F790EBK .1 mfd-500 vdc, NP105168BU-top lugs 
26F52 1 mfd-500 cdc, top lugs 
231F211 1 mfd-500 cdc, G481852-10, NP94506E, 

K44734 -1 -bot. lugs 

CERAMICON CONDENSERS 
$7.50 per 100 

3 nunf +5% 67 mmf +20% 
5 mmf ±5% 100 mmf +5% 
4 mmf +5 mmf 115 mmf +2% 
8.5 mmf ±5 mmf 120 mmf +5% 
11 mmf ±5% 240 mmf ±3% 
15 mmf ±2.5 mmf 250 mmf - 
48 mmf +2% 500 mmf... -I-15 -30% 
50 mmf +20% 1000 mmf ±5% 
60 mmf -±-3% 

*Silver -Mico Button Capacitors 
(Erie, Centralab) 59.50 per 100 

185 mmf ±2.5 mmf 
175 mmf +2 5 mm! 
500 mmf +10% 

*LEAR AVIATION 
POWER UNITS 

24 vdc drive, 90:1 gear 
ratio. High power. Origi- 
nally designed for landing 
gear retraction. Bicycle 
type sprocket for multi- 
purpose drive. Large Quan- 
tity available $16.50 

Stock No. 

*OIL CAPACITORS 
(STANDARD BRANDS) 

Description 
48-1384T-1 125F649 0.5mfd-2,000 vac. 180oy.- 

2 standoffs (M7471383-1) 
5" x 41' s 31' 

13036T-2 26F433 0.2 mfd-10 kvdc-(CG- 
481703) 

W-46088-1 CA266 3 x 0.1 mfd-800 vdo-8 
bot. luge, 10' x 20' L x 

W-2381='17' ,0 mfd-® 600 vdo-bot 
lugs, rd. cam 2' diam. x 
31 H./w/mtg. bracket 

2884TA-1 AX -1089 3 x 0.5 mid -500 vdc. 
B34584 rect. can, w/mtg 
bracket -3 top luge, 21'H 
x 11 sq. 

C5E66 XEM 0.5 mfd-600 vdo, 
XEMRBW6 CSL- 
481921-10, KS!#545/M-2 
bot. luge w/mtg. brack. 11xll'x0' 

14F191 .1 mf 10,000 vdo, 
CP70D1F21.104K 

26F344 .005 x .005 x .01 rat @ 
10 kvdo 

25F585-02 .06 mf @ 15 kv 
25F774 .1 x .1 @a 7000 vdo 

2265-12 23F299 1 mfd-500 vdo-upetde 
down -2 luge, 2" H x 11 Wx1W 

C-50-46 816MB 0.1 mfd-600 vdc-2-bot- 
tom lugs, 1 i' x 1;' x Y 

C -5K-8 818CT 2 x 0.5 mfd-KS-8546-up. 
down mtg-3 top luge 30'X11'x0' 

050-4-6 616M 0t.t1gemdc600 vdc-2 bot. 
46-815 "E" 0.25 mfd-400 vdc, 

CRV481176, P720555, 1' x11xi" 
3DA50-32 15414 3 x .05-300 vdo 
46-187T-30 12009M 0.5 mfd-1500 vdo. 224365 801,4'x11'x1 
2281T-1 7030-19A 1.0 mfd-1500 vdo, 41' x 14'x1' 
14B-282 1.75 mid -400 vdo, 31' a li"xl' 
13772T-1 !2'LF41 0.5 mfd-1000 vdc, 

CP70E1FG504K, 21' x 
11' x 1" 

W-775 2 x 2 mfd-500 vdo, 4 top 
lugs, 3"x21'xli' 
2 mfd-1000 vdo, I 20%, 
K7106152 -P2, 31' x II' 
x 1' 

(Vit. "Q") 2 x 2 mfd-800 vda, 81 
x 21' x 10' 

46-167T-44 RYS 2 mfd-600 vde, 81050913 - 
RM EBKK. 3Y E 1l' 

829 "C' P02 2.0 mfd CA -59 
13759T-5 25F805 1.0 mfd, 400 cy.. @ 250 

vac, 21'x2'XI' 
8A106494 2 x 0.5 mfd-1000 vdc, 21'xi4'xl" 
8A106495 2.0 mfd-1000 vdc, 31' x 

14'x1" 
8032-"D" 2 mfd-600 vdo, 10' dlam. 
47-167-43 2509M x 0.1 mfd-2500 vdo, 

CP70F.1EK104K, 21' X 20'xl' 
46-582T-2 Co.6GA200 2.0 mfd-600 -vde, 11' 

dtam. x 3' L 
W-444 "F" AX- 3 x .67 mfd-90 vac -3 lugs. 

1D69MSB 3' x 21' x 11" 
3DÁ250-207 55908 0.25 mfd (à 400 vdc, up- 

right, tubule 1' dia. x 

46-1308-T6 R03 20L mfd-600 vdc, 

47-187T-11 25F813 2 x.Ì48777 míd-4800 vdc, type 
EB-K, Sperry PT 
1701248. 5' x 31' x 14' 
2 x .125 mfd-400 vdo, 
CRV1167. P720566 -P5 
.1 mfd-400 vdc. 
CRV481379, P720555P7 
2 x .1 mfd-1250 V, 
CRV48598-10, 720555-56 
1 m td -4 00 vdo, CR V 4869 5- 
A, 720555-2 
2 x .5 mfd-400 vdc. 

072501 
Wash 13713"A"1 48mfd-25 vdc, 4 mfd @ 
Wash 2342 P í 200 vde. Navy type -CD 

48773, 31' x 24' z 14' 
13752T-13 125F509G2 0.1 mud -6000 vdo, 

CG481941-10, 31' X 31' 
z 11 

46-167-T-76 2009 0.5 mfd-1500 vde 

46-2010T-1 

*ELECTROLYTICS CAPACITORS D-6343 

1986T-2 25-25 mfd-50 wvdo 48-1951T-12 
46-1814T-2 20 mfd-25 vda, 

K-7104527 
46-1909 DI223 30 mfd-50 vdc, 46-3215T-1 F2L 

12C8494A/C6 46-1951-T-7 
2500 mfd-3 vdo 

W -173-A 2 z 40 mfd-150 vdo, 20 46-1534T-1 
mfd-25 wv.-octal plug-in 

*MICA CAPACITORS 
1860-500 
Fil. 

Fil. 

type 1 

type 16 

COMMUNICATIONS EQUIPMENT CO. 

25 mmf @ 10 kvdc 
0018 mfd-3000 v -up- 

right lugs -2 mtg. holes 
90 mmf-3000 v. uprl gh 
luge -2 mtg. holes 
0.000047 mid -2500 v. 
wkg., CM55A4 70 M, 
thread. connections 
.0004 mfd-6 kv. wkg. 
0.01 mfd 500 w.v. Post 
stamps type -w luge 
90 mmf-3000 w.v-.2 amps 
@ 3000 KC -upright 

Digby 9-4124 
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$195.° 
NOTHING ELSE 

TO BUY 

SEARCHLIGHT SECTION 12 

gaited YOUR OWN TEST QUIPMENT / 't ELECTRON IC SWITCH KIT 
tDOUBL 

THE UTILITY OF ANY SCOPE 

o separately controllab e 

ividual inputs on any scope. 

See both the input and output traces, locate 

distortion, phase shift, etc., immediately. 

Individual gain controls and positioning 

control. Coarse and fine sweeping rote con- 

trols. Complete Heathkit matches others,with 

5 tubes, All metal parts are punched, formed 

and cadmium plated. Complete with tubes,' 

II parts, detailed blueprints and instru 

s. Shipping Wt. 13 lbs. 

Nothing ELSE TO B 

HEATHKIT 
SIGNAL GENERATOR KIT 

Every shop needs a good signal gener- 
ator. The Heathkit fulfills every servic- 
ing need, fundamentals from 150 Kc. to 

30 megacycles with strong harmonics 
over 100 megacycles covering the new 
television and FM bands. 110V 60 cycle 
transformer operated power supply. 

400 cycle audio available for 30% 
modulation or audio testing. Uses 6SN7 
as RF oscillator and audio amplifier. Com- 
plete kit has every part necessary and de- 
tailed blueprints and instructions enable 
the builder to assemble it in a few hours. 
Large easy to read calibration. Con- 
venient size 9" x 6" x 43:4". WI, 4V2 lbs. 

HEATHKIT SINE AND SQUARE WAVE 
AUDIO GENERATOR KIT 

The ideal instrument for checking audio 

amplifiers, television response, distortion, 

etc. Supplies excellent sine wave 20 cycles 

to 20,000 cycles and in addition supplies 

square wove over same range. Extremely 

low distortion, less than 14/0, large cali- 

brated dial, beautiful 2 color panel, 1% 

precision calibrating resistors, 110 V 60 

cycle power transformer, 5 tubes, detailed 

blueprints and instructions. R.C. type cir- 

cuit with excellent stability. Shipping 

weight 15 pounds. 

$3450 
71-cediee 

ELSE TO BUY 

HEATHKIT FM AND TELEVISION 

SWEEP GENERATOR KIT 
THE BASIC FM AND TELEVISION 
SERVICE INSTRUMENT 

$24.50 
NOTHING ELSE 

TO BUY 

At the lowest cost possible, anyone can now 
service FM and television receivers. The 

Heathkit sweep generator kit operates with 
oscilloscope and covers all necessary fre- 
quencies. A few pleasant hours assembling 
this kit puts any organization in position to 

share the profits of the FM and TV boom. 
Every part supplied - grey crackle cabinet, 

two color calibrated panel, all metal parts 
punched, formed and plated. 5 tubes, com- 
plete detailed instructions for assembly and 
use. Shipping weight 6 lbs. 

HEATHKIT 
CONDENSER CHECKER KIT 

$1950 
?Zotácag 

ELSE TO 
BUY 

A condenser checker anyone can afford 
to own. Measures capacity and leakage 
from .00001 to 1000 MFD on calibrated 
scales with test voltage up to 500 volts. 
No need for tables or multipliers. Reads 
resistance 500 ohms to 2 megohms. 110V 
60 cycle transformer operated complete 
with rectifier and magic eye indicator tubes. 

Easy quick assembly with clear de- 
tailed blueprints and instructions. Small 
convenient size 9" x 6" x Wt.4 lbs. 

HEATHKIT 
SIGNAL TRACER KIT 

$195° 
ItodeK9 ELSE TO BUY 

Reduces service time and greatly in- 
creases profits of any service shop. Uses 
crystal diode to follow signal from 
antenna to speaker. Locates faults im- 
mediately. Internal amplifier available 
for speaker testing and internal speaker 
available for amplifier testing. Connec- 
tion for VTVM on panel allows visual 
tracing and gain measurements. Also 
tests phonograph pickups, microphones, 
PA systems, etc. Frequency range to 200 
Mc. Complete ready to assemble, 110V 
60 cycle transformer operated. Supplied 
with 3 tubes, diode probe, 2 color 
panel, all other parts. Easy to assemble, 
detailed blueprints and instructions. 

Small portable 9" x 6" x 42/4". Wt. 
6 pounds. Ideal for taking on service 
calls. Complete your service shop with 
this instrument. 

THE NEW HEATHKIT VACUUM TUBE 

VOLTMETER KIT 
The most essential tool a radio man can have, 
now within the reach of his pocketbook. The Heath - 
kit VTVM is equal in quality to instruments selling 
for 575.00 or more. Features 500 microamp meter, 
transformer power supply, 1% glass enclosed di- 
vider resistors, ceramic selector switches, 11 meg- 
ohms input resistance, linear AC and DC scale, 
electronic AC reading RMS. Circuit uses 6SN7 in 
balanced bridge circuit, a 6116 as AC rectifier and 
6 x S as transformer power supply rectifier. In- 
cluded is means of calibrating without standards. 
Average assembly timo less than four pleasant 
hours and you have the most useful test instrument 
you will ever own. Ranges 0-3, 30, 100, 300, 1000 
volts AC and DC. Ohmmeter has ranges of scale 
times 1, 100, 1000, 10M and 1 megohm, giving 
range .1 ohm to 1000 megohms. Complete with 
detailed instructions. Add postage for 8 lbs. 

BENTON HARBOR 14 , 

$245eo 
itotitiag 

ELSE TO BUY 

7de NEW 1948 HEATHKIT 5 INCH 

OSCILLOSCOPE KIT 

$3950 
NOTHING ELSE 

TO BUY 

New improved model of the famous 
Heathkit Oscilloscope. Building an 
oscilloscope is the finest training for 
television and newer servicing 
technique and you save two-thirds 
the cost. All the features and 
quality of instruments selling for 
$100.00 or more. Supplied com- 
plete with cabinet, two color panel, 

5BPl tube, 2 5Y3 tubes, 2 6517 

tubes and 884 sweep generator tube. Power transformer 

supplies 1000V negative and 350 volt positive. Sweep 
generator 15 cycles to 30 M. cycles. Has vertical and 

horizontal amplifiers. Oil filled filter condensers for long 

life. Complete blueprints and instructions included. 

MICHIGAN J 
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D SEARCHLIGHT SECTION 

gaq HEATH SURPLUS 7jzwf 
ALL QUANTITIES LIMITED SUBJECT TO PRIOR SALES 

APN/1 RADIO ALTIMETERS 

$34.50 

NO. 200. The last chance 
to get a complete new 14 
tube radio altimeter. Con- 
tains 420 Mc. transmitter 
and receiver, power sup- 
ply, range switches, two 
antennas, meter indicator, 
all plugs and instruction 
manual. This unit makes 
excellent amateur station 
as it is right in the band. 
Shipped in original ex- 
port crate. Weight 87 lbs. 

G.E. BC 375 TUNING UNIT 
NO. 203. Model TU108 covers 
10 Mc. to 12.5 Mc. New com- 
plete with aluminum cabinet. 
The best buy of surplus. Over 
$30.00 worth of new variable 
condensers, coil, dials, switches, 
etc. Add postage for 20 lbs. $2.49 

G.E. 50 AMP CIRCUIT BREAKER 

2.953 
FOR 

NO. 204. New General Electric 
50 Amp 220 Volt AC circuit 

EACH- breakers. 100 Amp when used 
$7.50 on 110V. Add postage for 4 lbs. 

BC 347 AIRCRAFT INTERPHONE 

AMPLIFIER 
NO. 205. Interphone amplifier con- 
tains 6F8 tube, Ouncer transformers, 

-£ diagrams, etc. in aluminum cabinet. 
Add postage $2.95 for 4 lbs 

274N COMMAND SET ACCESSORIES 
NO. 238. 5" PM Speaker with out- 
put transformer matching head- 
phone output $2.80 
NO. 239. Dual receiver rack FT277A 
with connecting plugs $1.00 
NO. 240. Single transmitter rack I__ ,,- flans. Supplies above voltage from 12 
FT234A $1.00 ': ""^ Volts or 500V. at 350 MA from 6 
NO. 241. Spline shaft for tuning Volts. Complete with starting relay, 
command receivers. Allows use of $5.95 and fuses. New. Our Dynamotor A. 
regular tuning knob on BC 453-4-5 f Shipping Weight 72 lbs. 
receivers $ .39 ; DM -36 DYNAMOTOR 

BC 451 CONTROL BOX NO. 215. Western Electric 24 Volt input, 220V. at NO. 236. Control box for 274N 60 MA out. With filter bl transmitters. Contains proper cw- Shipping Weight 6 lbs voice switch, 4 channel switch, 
power switch, mike jack and tele - 
graph key. 
Add postage for 2 lbs $1.95 

BC 645 GENERAL ELECTRIC 

TRANSCEIVER 
NO. 201. Complete 
15 tube transmitter - 
receiver. Ideal for 
new citizens band 
460 Mc. for commu- 
nication between of- 
fice and car, home, 
boat, etc. Conver- 

sion article in August ELECTRONICS Maga- 
zine. Brand new in original G.E. cartons 
with tubes. Add postage for 25 lbs. 

$19.50 ... 2 for $35.00 
ACCESSORIES FOR BC 645 
PE1O1C Dynamotor for 
car use $ 3.95 
110V 60 Cycle Power Supply 
for home or office use $14.50 

T32 TABLE MICROPHONE 
NO. 210. One of the Army's best. 
Built by Kellogg, ideal for factory 
call system, public address, amateur 
use. Brand new in original cartons. $2.95 
Add postage for 5 lbs. 

MINIATURE ELECTRIC MOTOR 
NO. 211. Tiny Delco motor only 1" x -. 

P/4"x2" 10,000 RPM. Operates from 6 
to 24 V. Excellent for mod- 
els. Add postage for 1 Ib. $2.95 

6 VOLTS DYNAMOTOR 
NO. 212. Dynamotor only from 
PE 103 power supply. Input 6 or 12 
Volts, output 500 Volts at 160 MA. $5.95 
Brand new original cartons. Ship- 
ping Weight 29 lbs. 

VOLT350MA DYNAMOTOR 

METER SPECIAL 
i NO. 237. Brand new DeJur Model 

312 0-800 M.A. D.C. Square 3" 0-10 
M.A. basic meter with built in 
shunt. Probably the best buy ever 
offered in a surplus meter.$2.95 
Shipping Weight 1 lb PP 

A-62 ARMY PHANTOM ANTENNA 
NO. 206. Contains tuning condenser, 
coil, resistors, tuning dial, tuning in- 
dicator, binding posts, steel case, use- 
ful for building amateur transmitter. 
Add postage $1.95 for 8 lbs 

BENDIX MR9C COMPASS CONTROL UNIT 
NO. 207. Tuning and control unit 
for Bendix MN 26 radio compasses 
contains tuning dial, band switch, 
crystal switch, AVC switch, volume 
control, fuses, phone jacks, $9.50 etc. Shipping Weight 5 lbs. 

BC731 CONTROL BOX 
with Weston Model 476 AC Voltmeter 
NO. 208. Excellent buy in motor control 
box. Size 8"x10"x5'/2".Contains Wes - 

NO. 213. An ideal dynamotor for 
mobile operation in taxicabs, police 
cars, sound systems and amateur sta- 

assem y. $2.95 
G.E. BC 306 ANTENNA 

TUNING UNIT 
NO. 231. Matches any aerial to 150 
Watt transmitter, used on BC 375. Brand 
new. Add postage 

95. $2 for 20 lbs 2 75 
W.E. BC456 MODULATOR 
NO. 217. Modulator from 274N com- 
mand transmitters contains 3 husky 
relays, 3 tubes, VR150, 12J5 and 1625. $395 Brand new. Add postage for 11 lbs. .7.7 

BE 77 TELETYPE TEST SET 
NO. 218. Contains zero center volt- 
milliammeter, switches, relays, voltage 
divider resistors, neon indicator, etc. 
$7.95Excellent foundation for radio tester. 

7 Shipping Weight 10 lbs. 

BENDIX MN 20E DIRECTION FINDER LOOP 
NO. 219. Ring type loop excellent 
for use on boat or aircraft. Extreme- 
ly rugged construction. Low im- 
pedance manual type. 

a.... Add postage for 8 lbs. e7.73 EACH 

LP 18C DIRECTION FINDER LOOP 
NO. 220. Motor driven streamline pod 
type loop used on automatic direction 
finders. Has Selsyn transmitter and 
motor, fits most military direction 
finders. Add postage 

$14.50 for 20 lbs Y EACH 

KIT SPECIALS 
ton 0-150V. AC 31/2" voltmeter, motor ? POTENTIOMETERS SOCKETS starting switch, 28 fuses all 30 Amp NO. 232. Kit of 10 ex- NO. 233. Kit of 20 high 110V. and 8 fuse holders. Fuses and :; cellent shaft type po- quality sockets several holders alone worth the price $ <' tensiometers different Shipping Weight 18 lbs $7.95 good variety. $1.95 types $1 .00 

RCA NAVY COMMUNICATION RECEIVER 
NO. 202. The last of these 
beautiful RCA sets. Covers 195 
Kc. to 9.1 Mc. continuously. 
Supplied complete with tubes, 
control box, tuning unit, 24 
Volt dynamotor, band change 
motor, plugs and circuit dia- 
gram. Superheterodyne circuit 
covers aircraft, broadcast, short 
wave, marine, foreign broad- 
casts. Has sharp or broad I.F.'s `$29 
B.F.O., etc. Shpg. Wt. 30 lbs. 

$12.95 

PE 125 TRANSMITTER 

POWER SUPPLY 
NO. 223. Operates from 12 to 
24 Volts and supplies 500 Volts 
at 160 MA. Extremely rugged 
construction used in Army tanks. 
Complete with fuses - relays - 
filters, etc. Ideal for boats. 
Shipping Weight 73 lbs. 

FM PUSH BUTTON TUNER 
NO. 224. Brand new ten push but- 
ton tuning assembly from Army FM 
receiver. Contains 4 gang 100 MMF 
silver plated tuning conden- 
ser. Add postage for 10 lbs. $2.50 EACH 

RG 8/U FLEXIBLE 

COAXIAL CABLE 
NO. 225. Standard television lead 
in 52 ohm. Any length up to 1,000 
ft. Add for postage. 

POWER TRANSFORMER Sfeclali, 
NO. 226. Primary 117V. 60 cycle. 
Secondaries supply 746 V.CT at 220 
MA, 6.3V. at 4.5 A., and 5V. at 4A. 
Will handle 13 tube radio receivers. 
Supply is limited, order early. Ship- 
ping Weight 11 lbs. each. 

$3.95 . . 3 for $9.95 
OUTPUT TRANSFORMER f- 

NO. 227. Push pull 6V6's to 6 - 8 ohm 
voice coil excellent 
characteristics, 3 for $1.95 

TRANSMITTER TRANSFORMER 
NO. 228. The transformer for Transmitter 
Power Supply, 600 Volt at 200 MA and 
4 Amp. filaments of 3 to 24 Volts. Also 
5 Volts at 4 amperes for rectifier$n.50 
Shipping Weight 12 lbs Tr 77 

MILITARY POWER TRANSFORMERS 
NO. 229. Convert your military re- 
ceivers without rewiring the filament ., 
"A" type supplies 500 VCT at 50 MA, s 

5V. at 2A. and 24V. at 1/2 A. "B" 
_.- 

type supplies 500 VCT at 50 MA, 5V. 
at 2A. and 12V. at 1 Amp. State 
whether A or B type desired. $2.95 
Shipping Weight 4 lbs 

HOME -WORKSHOP GRINDER KIT 
NO. 230. Easily assembled 110V 
AC or DC ball bearing fully en- 
closed motor from Army surplus 
dynamotor. Purchaser to make 
simple changes and shaft exten- 
sions, detailed instructions and all 
parts supplied. Motor approxi- 
mately 5,000 R.P.M. Ideal for 
tool -post ,grinder, flexible shaft 
tool, model drill press, saw. Ship- 
ping Weight 6 lbs. 

HEARING AID HEADPHONES 
NO. 216. The Army's best - eliminate flat 
ears and outside noise. Complete with d transformer for conversion from low to 
high impedance. With cord and plug 
complete. 
Add postage for 1 Ib 

$3.95 

$1.00 
TELEVISION CONDENSERS 

NO. 221. Tobe triple .2 
MFD 4000 V.D.C. Filter 
used on Army radar. 
Ideal filter for H.V. 
television set Add 

fostage or 3 lbs $3.95 

No. 222. Capacitor 
25 MFD 6000 V.D.C. 

Porcelain insulated, an -. 

outstanding buy for 
high voltage filters. 
Add postage for 13.95 3 lbs 

HOW TO ORDER 
GIVE 
WEIGHTASRHTOWNMNORORDR UNDERSRI TSI20.00...WE WILLOSSTHIPE 

FOR 
C.O D. 

`7tie H E AKT !- 
DEPT. E ... BENTON HARBOR, MICHIGAN 
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ln¡) SEARCHLIGHT SECTION 12 

RADIOMEN'S HEADQUARTERS t WORLD WIDE MAIL ORDER SERVICE-` I 

1949 MODEL MUTUAL CONDUCTANCE TUBE TESTER with pin socket 
future ubedeopmn 

No possibility of good tubes reading "La,1" . r 1,r1 tubes read:n as un .I.namic conductance testera or other ordinary 
emission testers. Attractive panel and case equal to any on the market iriappearance . . Large 434" meter . . . Calibrated 
Micromho scale as well as a Bad -Good scale . . Front panel fuse . Individual sockets for all tube base types-voltages 
from .75 volts to 117 volts and complete switching flexibility allow all present and future tubes to be tested regardless of 
location of elements on tube base . Indicates gas content and detects shorts or opens on each individual section of all 
loctal, octal and miniature tubes including cold cathode, magic eye and voltage regulator tubes as well as all ballast 
resistors. Name of the nationally kn reading "Good" as on dynamic conductance testers or other 
Model "C"-Sloping front counter case $49.95 
Model "P"-Handsome hand -rubbed portable case 54.95 
Built-in roll chart with either of above $5.00 extra. 

$49.95 

GENERAL ELECTRIC RT -1248 15 -TUBE TRANSMITTER -RECEIVER 
TERRIFIC POWER-(20 watts) on any two instantly selected, easily pre -adjusted frequencies from 435 to 
500 Mc. Transmitter uses 5 tubes including Western Electric 318 A as final. Receiver uses 10 tubes including 
955's, as first detector and oscillator, and 3-7H7's as IF's with a 4 slug -tuned 40 Mc. IF transformers, plus a 
7117, 7E6's and 7F7's. in addition unit contains 8 relays designed to operate any sort of external equipment 
when actuated by a received signal from a similar set elsewhere. Originally designed for 12 volt operation, 
power supply is not included, as it is a cinch for any experimenter to connect this unit for 110 AC, using any 
supply capable of 400 DC at 135 FA. The ideal unit for use in mobile or stationary service in the Citizen's Radio 
Telephone Band where no license is necessary. Instructions and diagrams supplied for running the RT -1248 
transmitter on either code or voice in AM or FM transmission or reception, for use as a mobile public address 
system, on 80 to 110 Mc, as an FM broadcast receiver, as a Facsimile transmitter or receiver, as an Amateur 
Television transmitter or receiver for remote control relay hookups, for Geiger -Mueller counter applications. 
It sells for only $29.95 or two for $53.90. If desired for marine or mobile use the dynamotor which will work 
on either 12 or 24V DC and supply all power for the set is only $15.00 additional. 

BRAND NEW 
BC -221 FREQUENCY METERS 
with calibrating Crystal and 
calibration charts. A precision 
frequency standard that is use- 
ful for innumerable applica- 
tions for laboratory technician, 
service man, amateur, and ex- 
perimenter at the give away 
price of only $75.00. 

BUFFALO RADIO SUPPLY, ONE OF AMERICA'S LARGEST ELECTRON IC DISTRIBUTORS, IS IN A POSITION TO SUPPLY MOST OF THE 

REQUIREMENTS OF FOREIGN PURCHASERS, DIRECTLY FROM ITS GIGANTIC STOCKS OR THOSE OF ITS AFFILIATES. EXPORT INQUIRIES 

ARE SOLICITED BOTH FROM EXPORT HOUSES AND FROM FOREIGN GOVT. PURCHASING COMMISSIONS HERE AND ABROAD. EXPENSE 

CAN BE REDUCED AND REQUIRE- 
MENTS FILLED WITH A MINIMUM 
OF DELAY BY CONTACTING BUF- 
FALO RADIO SUPPLY INITIALLY. 

GENERAL ELECTRIC 150 WATT TRANSMITTER 

Cost the Government $1800.00 Cost to You - BRAND NEW -$100.00 
This is the famous transmitter used in U.S. Army bombers and ground stations, during the war. Its design and 
construction have been proved in service, under all kinds of conditions, all over the world. The entire frequency 
range is covered by means of plug -tuning units which are included. Each tuning has its own oscillator and power 
amplifier coils and condensers, and antenna tuning circuits - all designed to operate at top efficiency within its 
particular frequency range. Transmitter and accessories are finished in black crackle, and the milliammeter, volt- 
meter, and RF ammeter are mounted on the front panel. Here are the specifications: FREQUENCY RANGE: 200 to 
500 KC and 1500 to 12,500 KC. (Will operate on 10 and 20 meter band with slight modification for which dia- 
grams are furnished). OSCILLATOR: Self-excited. thermo compensated, and hand calibrated. POWER AMPLIFIER: 
Neutralized class "C" stage, using 211 tube and equipped with antenna coupling circuit which matches practically 
any length antenna. MODULATOR: Class "B"-uses two 211 tubes. POWER SUPPLY: Supplied complete with 
dynamotor which furnishes 1000V at 350 MA, from either 12 or 24 volts. Complete instructions are furnished to 
operate set from 110V AC. SIZE 21 tfzx23x9'A". Total shipping wgt. 300 lbs., complete with all tubes. dynamotor 
power supply, seven tuning units, antenna tuning unit and the essential plugs. 

SCR -274N COMMAND SET 
The greatest radio equipment value in history 

A mountain of valuable equipment that includes 3 receivers 
that use plug-in coils, and consequently can be changed to any 
frequencies desired without conversion. Also included are two 
Tuning Control Boxes; 1 Antenna Coupling Box; four 28V 
Dynamotors (easily converted to 110V. operation); two 40 - 
Watt Transmitters including crystals, and Preamplifier and 
Modulator. 29 tubes supplied in all. Only a limited quantity 
available, so get your order in fast. Removed from unused air- 
craft and in guaranteed electrical condition. A super value at 
$34.95, including crank type tuning knobs for receivers. 

RT -1655-11 tube crystal controlled superheter- 
odyne receiver that covers the FM band. The 
ultra modern circuit uses the latest types of 
tubes including 7 miniature OAd5's. Beautiful 
chassis and aluminum cabinet. Tubes and 
schematic supplied.-$14.95 

World renowned 700 page tenth edition of the 
Radio Handbook in cloth binding and hard 
cover at the sensational reduced price, for a 
limited time only, $1.49 

3595 Takes Both 
BIG BARGAINS 

I. ALUMINUM GEAR BOX 18x8x7 that con- 
tains two powerful electric motors and two 
matched gear trains, 62 gears in all varying 
in size from 34 to 4 inches in diameter. This 
unit is readily converted to rotate a beam an- 
tenna or any other similar use $3.00 
2. SENSATIONAL FASCINATING, AMAZ- 
ING SE LSY NS. Brand new seisms made by 
G. E. Co. Two or more connected together 
work perfectly on 110 VAC. Any rotation of 
the shaft of one selsyn and all others connected to it will rotate exactly as many degrees In 
the same direction, following unerringly as if the units were connected together by shafting 
instead of wires. This is true whether you twist the shaft of the master unit a frac- tion of a revolution or many revolutions. 
Useful for indicating the direction of weather 
vanes, rotating directional antennas, or con- 
trolling innumerable operations from a dis- tance. Complete with 
diagram and instruc- 
tions. Per matched 
pair $4.95 

Cable Address: BUFRAD FOB BUFFALO UN 

R ADAGE R 'Combination Auto radio -Battery charger 
Nationally advertised brand 1949 car radio, fits prac- 
tically any car. Have plenty of eye appeal plus other 
features that no other radio regardless of cost can of- 
fer. Built in battery charger that will charge a car 
battery. Unique circuit of radio steps up the 6v input 
to 110v, that is available in a convenient outlet, for 
operation of an electric shaver or similar electrical 
appliance. Radio is a powerful 8 tube superheterodyne 
with a 3 gang condenser and stage of radio frequency 
amplification for increased sensitivity. Radio, com- 
plete with built in battery charger and power outlet, 
is a single compact unit easily installed. Sample- 
$39.95; Dealer price, $37.47-each In lots of 2 or more. 

RADIO SET SCOOP -',Product of a famous air- 
-craft radio manufacturer that has abandoned 
the manufacture of table model radios becauyae 
of the flood of recent ,govt. orders. All it)5 
ply genuine mahogany cabinets,''both_ regular 
and bleached. 6 tube models have tone control. 
Original list price given first-then your cost. 
Sensational discounts. 
Model 565, Mah. or Blonde-$34.95-$16.97 
Model 6618, Mah. or Blonde-$44.95-$20.97 
Model 663, Mah. or Blonde-$46.95-$21.97 

Model 612X, Walnut $34 95-$16.97 
Model 613X, Matt 536.95-$17.97 

RT 1463 7 tube amplifiers containing 3-7F7, 1-7Y4, 3-7N7, 4 potentiometers, numerous resistors, filter and bypass con- densers, filter chokes, power and audio transformers, and six sensitive plate relays. A military development that provided 
amazing- stepless control proportional to correction required for ailerons, rudder and elevator, in the original application. 
A control amplifier of the ordinary type would deflect the rudder by some arbitrary amount when the ship was blown off the 
course to port or starboard. The result would either be that the correction was insufficient and the plane continued off course, or the correction would be too great, starting a series of tackings and would greatly increase fuel consumption and elapsed time in reaching the objective. This phenomenal unit, with its 3 amplifiers and six 5000 ohm, relays In bridge circuits, will accuratery control any 3 operations, related or unrelated. in minutely adjustable uniquely quantitative variations 
in either forward or reverse directions, F'x7"x8" black crackle aluminum case. Brand new in original carton, $12.95. 
or used $9.95. 

VACUUM TUBE VOLT -OHM -CAPACITY METER 
There are more features engineered into this all purpose instrument than in any other instrument on 
the market regardless of price. It was designed not only to meet present conditions but to be readily 
adaptable to future needs. At the sensationally low price of this precision instrument no school, plant. 
lab or service shop need deprive itself of the "now look" in measuring equipment. Here are a few 
of the many features of this outstanding meter: 

5 inch easy to read meter. 
6 DC voltage ranges from 0 to 1000 V (Input resistance as high as I megohm or volt.) 
5 AC voltage ranges from 0 to 1000 V (No dry disc rectifier to age and destroy the accuracy of 

this VACUUM TUBE VOLTMETER). 
6 Resistance ranges from 2/10 ohm to 1000 megohms. 
4 Capacity ranges from .000025 to 20 MFD. 
A zero center range for balancing FM discriminators. 
Isolating resistor built into probe. 
Sturdy natural finish hard wood case. 

This outstanding development of one of the leading manufacturers of test equipment costs only $39.95 
complete with all leads, as illustrated. 

RTl579 consists of a three stage, cascade 8917's and 
CFO output stage high gain, high fidelity amplifier with 
60 cycle, 110V power supply on the same 1334x1434 
chassis, which is protected by a substantial steel cover over 
tubes and parts. Made by Western Electric with typical 
quality components such as a husky power transformer 
and oil condensers, this unit is obviously intended to give 
years of trouble -free service with no more need for repairs 
than a telephone. Disconnecting one wire each, from 
the special input and output filters, will result in as 
high a fidelity amplifier as can be obtained. Your cost 
with tubes, diagram and parts list included -514.95. 

RT1711 Brand. New .12 Tube, 110- Volt Receiver -Indi- 
cator -Oscilloscope complete with all tubes and ply er 
supply. Has hood over scope tubes. which is = equipped'.. 
with a detachable calibrated screen. Has centering.. and 
amplitude controls and two video imputs. A natural for 
television - 839.95 

LESS NOTED Minimum order $3.00-All prices subject to change -25% deposit with COD orders. 

BUFFALO RADIO SUPPLY, 219-221 Genesee St., Dept. 9-E BUFFALO 3, N. Y. 
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LARGEST STOCK OF IN THE COUNTRY 
ALL BRAND NEW -STANDARD BRAND TU D ES MINIMUM ORDER $ 

QUANTITY PRICES ON REQUEST 
.00 

Type Price 
11323 .. $49.50 
1B24 4.95 
1B27 4.95 
1B56 8.00 
1N21 .59 
1N23 .59 
1P22 11.50 

1521 1.95 
2AP1 3.95 
2B22 5.35 
2C22 .39 
2C26A .75 
2C34 .59 
2C40 1.98 
2C43 7.50 
2C44 1.75 
2C46 7.50 
21321 1.69 
2E22 1.50 25 E25 4.25 
2E26 3.95 
2E30 2.49 

6 2J2Á 
14.95 
14.95 

2J31 . 24.95 
2J32 24.95 
2J33 24.95 
2334 24.95 
2337 24.95 
2338 

34.95 2J7.50 ß51 
2.154 25.00 
21(25 24.95 
3AP1 4.95 
3B22 4.95 
3B23 4.95 
3624 1.95 
3625 1.25 
3B26 5.95 

3.95 3BP 
C21 5.95 

3C22 12.95 
3C23 4.95 
3024 .69 
3C30 1.50 
3CPI 3.00 
3BP1 3.95 
3EP1 3.95 
3E29 4.95 
3FP7 3.95 
4-65A 14.50 
4-125A 27.50 
4-250A 37.50 
4AI 1.98 
4APIO 6.95 
4B24 4.95 
4C35 19.95 
4326 00 

149.50 4)33 
5AP1 4.95 
5ÁP4 5.95 
56Pí 2.95 
5BP4 4.95 
5CPI 3.95 
5CP 135 
51321 29.95 
5FP7 3.95 
5GP1 9.95 
5LP1 11.95 
6AF6G .88 
6C21 24.95 
634 3.95 
6Q5G 1.25 
7BP7 4.95 
7EP4 17.95 
7GP4 19.40 
9GP7 15.00 
9LP7 4.95 
9MP7 14.95 
10BP4 34.95 
IOHP4 49.50 
10Y .69 
10 SPEC .69 
12DP7 14.95 
12GP7 14.95 
12314 40.00 

125.00 
1SE 1.50 
I5R 1.50 
20AP4 270.00 

.49 
45 SPEC .49 35 15TL 

00TH 12.95 
100TS 3.00 
102F .. 4.00 
114A .69 
114B 1.25 
120 5.95 
121Á 2.65 
203B 10.95 
203R 5.95 
204A 49.95 
205B 4.50 
210HF 17.95 
211 .98 

Type Price 
2I5Á 3.00 
217C 7.50 
218 4.95 
221A 2.95 
222A 120.00 
227A 3.95 
241B 90.00 
242C 5.95 
249C 3.49 
250R 7.95 
250TH 19.50 
250TL 19.50 
252A 4.95 
259A 4.95 
274A 1.25 
274B 1.25 
28 9.95 
3O1Á 4.95 
304TH 6.95 
304TL 1.49 
305A 12.95 
307A 4.95 
310 4.95 
311A 1.98 
316A .69 
322A 120.00 
327A 4.95 
33IA 4.95 
338A 4.95 
350/A/B 2.95 
353A 4.95 
368AS 4.95 

37IA 2.95 
18 2.95 

388A 7.95 
393A 7.95 
394A 4.50 
417A 24.95 
434A 3.95 
446A 1.95 
450TH 24.95 
503 195.00 
527 12.95 
531 24.50 
5753. 14.95 
632A. 9.95 
701A 4.95 

5 
703A 
02 

4.95 
704A 1.98 

706BY 24.95 
706CY 24.95 
707A/B 24.95 
708A 7.95 

71ÓA 2.95 
7l3Á 1.65 

B 14.95 7í5A9.95 
715C 24.95 
717A .99 
720CY 34.95 
721A /B 4.35 
723AB 7.95 
724Á/B 4.95 
725A 24.95 
726A 23.50 
750TL 49.50 
8800 

1A 
2.25.8 

802 2.95 
803 8.95 
804 12.95 
805 5.95 
806 17.50 
807 1.25 
808 2.95 
809 2.95 
810 7.95 
811 2.45 
812 2.95 
812H 6.90 
813 8.95 
814 3.95 
815 2.95 
816 1.19 
822 11.95 
826 .69 
82711 99.50 
828 6.95 
829/A/B 7.95 
829B/3E29. . 4.95 
830 2.95 
830E 5.25 
832/A 4.95 
833A 34.50 
836 1.15 
837 2.50 
838 3.95 
841 .69 
843 ... .69 
845 4.95 
849A 60.00 
84911 60.00 
845W 5.95 
851 75.00 
852 14.95 

Type Price 
860 3.00 
861 49.95 
864 .69 
865 2.98 8.99 68A 1.95 
869B 75.00 
872A 2.95 
874 2.49 
876 .98 
878 2.49 
879 .89 
884 1.49 
885 .98 
902P1 7.95 
905 11.95 
920 2.95 
923 .98 
931A 4.95 
950 1.06 
953B 4.95 
954 .75 
955 .75 
956 .75 
95 .75 
958A .75 
959 .75 
991 .69 
1000 SPEC 24.95 
1000T 75.00 
1608 4.95 
1611 .99 
1613 .75 
1614 1.75 
1616 1.39 

1621 1.98 
1622 1.75 
1624 1.75 
1625 .49 
1626 .49 
1627 7.95 
1628 4.95 
1629 .69 
1630 7.50 
1636 5.95 
1638 .98 
1641 .79 
1642 .98 
1644 1.49 
1654 1.98 
1665 .98 
1851 1.25 
1852 1.06 
1853 1.06 
1963 .95 
2050 1.19.8 

2140 20.00 
5514 4.95 
5516 5.95 
5562 10.00 

8953. 5.95 800595 
3.75 

8011 2.95 
8012 4.95 
8013 2.95 
8016 1.49 
8020 3.95 
8027 7.95 
C5B 12.95 
C6A 9.95 
C6J 12.95 
CEpp72 1.95 
CK1005 .39 

CK1090 4.95 
EF50 .79 
EL3C 4.95 
EL225 1.95 
F123A 12.95 
F127A 22.50 
F660 150.00 

FG27A 9.95 
FG8IA 6.95 
FG105 19.95 
FGI72A 32.50 
FG238B 160.00 
GLI46 11.00 
GL207 110.00 
GL559 5.35 
GL605 250.00 
GL697 150.00 
HF100 3.95 
HF200 17.95 
HY24 1.50 
HY312 5.50 
HY69 2.49 
HY75 1.25 
HY114B 1.25 
HY115 1.25 
HY615 1.25 
HYE1148 .48 
HY1231Z. 5.50 
HY1269 5.50 

Type Price 
KC4 105.00 
KU676 22.00 
ML100 105.00 
ML101 150.00 
ML502 300.00 
MR4 90.00 
QK59 39.50 
K60 39.50 

ÓK61 3950 
K62 39.50 

REL21. 4.25 
RK12 1.95 
RK21 3.95 
RK22 4.95 
RK25 2.95 
RK33 .98 
11K34 .59 
RK59 3.95 
RK65 24.95 
RK60 .79 
RK69 49.50 
RK72 1.95 
RK73 3.95 
RK75 6.25 
RX120 10.00 
TUX 

653 
2.95 

95 
V7OD 6.95 
VR75 .98 
VR78 .75 
VR90 .75 
VR91 1.49 
V1192 .75 
VRIOS .75 
VR150 .98 
VT127A 3.00 

WL46Ó 14.95 
WL468 14.95 
WL532A 4.95 
WL562 150.00 
WL616. 105.00 
WL619 49.50 
Z225 1.95 
0A2 1.69 
0A3/V R75 . . .98 
OA4G 1.06 
0B2 2.05 
OB3/VR90 .75 
0C3/VR105 .75 
OD3/VR150. . .75 
0Y4 .88 
0Z4 .88 

0014G .50 
IÁ3 .72 
4 1.28 

lA4P 1.56 
1A5GT .72 
lA6 1.28 
IA7GT .80 
IB3GT 1.49 
1B4 1.56 
1B5 /255 1.28 
1C5GT .88 
IC6 1.8 
IC7G 1.28 

IDSGP 1.56 
1D7G 1.28 
1D8GT 1.56 
1E7G 1.56 
1F4 1.06 
IFSG 1.06 
1F6 1.56 

1G4GT 1.06 
I('6GT 1.06 
1114G .88 
1HSGT .66 
1146G 1.28 
1H6GT 1.28 
1.T6GT 1.2L4 8 

ILA4 1.06 
1LA6 1.116 
ILR4 1.06 
IL C5 1.06 
1LC6 1.06 
IT.1)S 1.06 
11.1x.3 1.06 
ILGS 1.06 
1LH4 1.06 
ILN5 1.06 
IN5GT .80 
1P5GT 1.06 
1Q5GT 1.06 
IR4 1.06 
1R5 .80 
154 .96 
155 .72 
1T4 .80 
1T5GT 1.06 
lU4 .80 
lUS .72 
IV .88 
2A3 1.28 

Type Price 
2A4G 1.28 
2A5 .88 
2A6 1.06 
2A7 1.06 
2E5 .88 
2V3G 1.98 
2X2A 1.25 
3A4 .39 
3A5 1.39 
3A8GT 1.98 
3B7 .36 
3136 .36 
3 .88 
3Q5GT .96 
3S4 .80 
3V4 .80 
5AZ4 .50 
5R4GY 1.15 
5T4 1.28 
5U4G .60 
5V4G ..... .96 
5W4 
5W4GT 1.06 .66 
5X4G .72 
SY3GT .42 
5Y4G .60 
5Z3 .72 
5Z4 1.06 
6A3 1.28 
6A6 1.06 
6A7 .80 
6A8 .80 
6A8GT .80 
6AB7 1853. . 1.06 
6ACSGT 1.16 
6AC7 1852. . 1.16 
6AD7G 1.28 
6AG5 1.06 
6AG7 1.28 
6AH6 3.90 
6AJ3 .99 
6AK5 1.56 
6AK6 .96 
6AL5 .80 
6AL7GT 1.06 
6A5 .80 
6AQ6 .72 
6AQ7GT .88 
6AR5.. .66 
6AS5 .80 
6AT6 .60 
6AU6 .85 
6AV6 .60 
6B4G 1.28 
6B5 1.56 
6B6G .88 
6B7 1.28 
6B8 1.28 
6B8G 1.28 
6BA6 .72 
6BE6 .72 
6BG6G 1.92 
6BH6 .80 
6BJ6 .80 
6C4 .39 
6C5 .66 
6C5GT .66 
6C6 .80 
6C8G 1.28 
6D6 .66 
6138G 1.28 
6E5 .85 
6F5 .66 
6F5GT. . . . . .66 
6F6 .8 
6F6GT .66 
6F7 1.06 
6F8G 1.28 
6G6G 1.06 
6116 .60 
6H6CT .60 
635 .54 

636GT 1.16 
637 .80 
6J7GT .80 
638G 1.28 
6KSGT .96 
6K6GT .60 
6K7 .66 
6K7GT .66 
61(8 .96 
6K8GT .96 
(L5G 1.06 
6L6 1.42 
6L6G 1.16 
6L6GA 1.16 
(L7 .96 
6L7G 1.16 
6N6G 1.56 
6N7 .96 
6P5GT .96 
606G, 6T7G 1.06 
607 .80 
6Q7GT .72 
6117 1.06 
6R7GT 1.06 

Type Price 
6S7 1.28 
6S7G 18 
6S8GT 1.06 
6SA7 .66 
6SA7GT .66 
6SC7 .72 
6SD7GT .49 
6SF5 .66 
6SFSGT .72 
6SF7 .80 
6SG7 .80 
6SH7 .39 
6SJ7 .66 
6SJ7GT .66 
6SK7 .66 
6SK7GT .66 
6SL7GT .96 
6SN7GT .88 
6S .60 
6S 7GT .60 

6SR7GT .72 
6887 .66 
63V7 .88 
6U5/6G5 . . . .72 
6U7G .72 

66V6 6GT 
1.28 

8Ó 
6W7G .88 
6X4 .60 
6X5GT .60 
6Y6G .96 
6ZY5G .88 
7A4/XXL. .. .72 
7A5 .72 
7A6 .72 
7A7 .72 
7A8 .72 
7AD7 1.06 
7A F7 .72 
7AG7 .88 
7AH7 .88 
7B4 .72 
7B5 .72 
7B6 .72 
7B7 .72 
7B8 .72 
7C4/1203A .39 
7C5 .72 
7C6 .72 
7C7 .72 
7E5/1201.. 1.06 
7E6 .72 
7E7 .88 
7F7 .88 
7FR 1.06 
7G7'1232 . 1.06 
7117. - .80 
7.17 1.06 
7K7 1.06 
71.7 .88 
7N7 .88 
707 .72 
7R7 .88 
7S7 1.06 
7V7 1.06 
7W7 1.06 
7X7/7CXFM 1.06 
7Y4 .72 
7Z4 .72 
10 .69 
12A .60 
12A6 .39 

1GT .39 
2A7 1.28 

12ARGT .80 
12AH7GT.. . .88 

12AT6 .60 
12AT7 1.06 
12AU6 RO 

12AU7 .96 
12RA6 .72 
1211E6 .72 
12C8 .39 
12F5GT .72 

.49 12116 
12.ISGT .39 
1237G .80 
12.17GT .80 
12K7GT .66 
12KR .88 
12K8GT .96 
12O7GT .72 
12SA7 .66 
128A7GT. . . .66 
12SC7 .72 
12SF5 .80 
12SF5GT . .80 
12SF7 .80 
12SF7GT .80 
12SG7 .72 
125117 .39 
12837 .66 
12SJ7GT. . . .66 
12SK7 .66 
12SK7GT... .66 

Type Price 
l:SL7GT .88 
12SN7GT .80 
12SQ7 .60 
12SRQ7GT .60 
12S 7 .39 
12SR7GT .39 
12X3 .98 
1223 
14Á7/12B7 1.06 .88 
14AF7/XXD .88 
1466 .88 
14B8 .88 
14C5 .88 
14C7 .88 
14E6 .72 
14E7 .88 
14F7 .88 
14F8 1.06 
14117 .88 
1437 1.06 
14N7 1.06 
1407 .88 
1487 .88 
1457 1.06 
14W7 1.06 
14X7 í.t6 
14X4 .88 
14Y4 .88 
19 1.28 
19T8 1.06 
22 1.28 
24A .88 
25A7GT 1.16 

T 
1.16 

25L6GT .66 
25Y5 1.16 
25Z5 .60 
25Z6GT .60 
26 .72 

28137 .30 
30 .39 
31 .39 

1.28 
32L7GT 1.28 
33 .39 
34 .39 
35/51 .80 
35A5 

.80 
35L6GT .66 
35W4 .46 
35Y4 .72 

3523 .72 
Z4GT .60 

35Z5GT .50 
36 .39 

38 .39 
39/44 

.39 41 39 

43 .66 
.66 

45Z5GT .72 
46 1.06 
47 .96 
50 1.56 

50B5 .66 
SOL6GT .66 
5OY6GT .72 
53 1.06 
56 .72 
57 .80 
58 .80 
70L7GT 1.56 
71A .80 
75 .66 76 .677 

.66 

78 .66 
79 .88 
80 .46 

1.56 
82 1.06 
83 .88 
83V 1.28 
84/6Z4 .72 
85 .88 
89 .72 
89V .39 
117L7GT 1.56 
I I7M7GT 1.56 
I17N7GT 1.56 
117P7GT 1.56 
117Z3 .60 
I17Z4GT 1.16 
117Z6GT .... .96 
FM -1000 1.28 
1273 .88 
9001 .89 
9002 .39 
9003 .69 
9004 .49 
9005 .98 
9006 .49 

(ALL TUBE TYPES IN STOCK NOW -SUBJECT TO PRIOR SALE -PRICES SUBJECT TO CHANGE WITHOUT NOTICE) 

20% DEPOSIT 
WITH ORDERS 

UNLESS RATED 

NIAGARA RADIO SUPPLY CORP 
160 GREENWICH STREET NEW YORK 6, N. Y. 

Phone 
Dlgby 9-1132-3-4 

All Prices F.O.B. 
N. Y. C. 
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SURPLUS MATERIAL Shipped Immediately 
Thousands of Relays Available -Send for Complete Listings 

TUBES! GUARANTEED! 
TYPE PRICE 

ILA6 $1.65 

1L4 .65 

IV .65 

2X2/879 .65 

3A4 .45 

5R4GY .95 

6AC7 .95 

6AG7 .95 

6C4 .29 

6F8 .95 

6G6G 85 

6H6GT .55 

6L6.. 1.10 

6SA7 .65 

6SD7 .45 

6SQ7 .65 

6SJ7 .65 

6Y6 .75 

6X5... .65 

7117... .65 

7C7 .95 

7F8 .95 

7N7 .85 

7Y4... .75 

12K8 .95 

12Q7 .55 

12SL7 .65 

12SN7 .65 

30 SPECIAL 
(VT67) .45 

32 .65 

2515 .85 

2526...... .75 

35L6 .65 

38 .65 

45 SPECIAL 

(VT52) .35 

56 .55 

89. 15 

210 .65 

250 .65 

35011 4.95 

801 .95 

814 4.95 

826/2J .95 

841 .65 

843 .65 

TYPE PRICE 

851 $49.50 

860 2.75 

864 .65 

866A .75 

872A 1.65 

954 .45 

957 .45 

968 .25 

1613 .85 

1616 .95 

1625 .45 

1626 .45 

1629 .18 

1632 .18 

1641/RK60 .65 

1644 1.25 

1294/1R4 .65 

3D6/1299.. .65 

388A... 3.95 

394A 2.95 

9002 .35 

9003 .25 

9006 .35 

8013 2.95 

RK60/1641 .65 

RK72 .75 

RK73 .45 

11324 1.95 

2C46 3.95 

3B27/836A .95 

3C23 2.95 

4627 2.95 

4C33 2.95 

4D32 9.50 

14E6........ .55 

23D4 .45 

HY114B .45 

5CP1 3.95 

2J1005 .35 

Amperite Voltage 

Regulator 13-4 .25 

Hytron Ballast 

100-79 .25 

E1148 .95 

VR78 .45 

WIRE! WIRE! 
At Giveaway Prices 

Thousands and thousands of feet available of various types, sizes, 
and colors. 

VINELITE, AEROGLAS ROCKBESTOS 
COTTON BRAIDED 

Size 
22 
20 
18 
16 
12 
10 

SHIELDED 

Price 
$3.75/M 
4.25/M 
4.75/M 
5.75/M 
6.75/M 
7.75. M 

Size Price 
18 $20.001M 
20 15.00/M 
22 12.00/M 

Size Price 
7/.020TC $6.75 !M 
Spec NNSH3S 
10/.0105 TC 4.751M 
Spec #NSH1S 

PLASTIC 
Size Price 
27 $2.25, M 
28 2.25/M 

BARE SOLID TINNED 
Size 
12 
14 
22 
24 

Price 
$.50 lb. 

.65 Ib. 

.85 lb. 

.85 lb. 

4000-6000 VOLT LOW 
CURRENT DC SUPPLY 

Brand new completely wired and tested. 
Ready to operate from 115 volt power 
line. D.C. output is filtered. 

Price Complete $12.50 
2000-3000 Volt D.C. Supply similar to 
above, but with lower output voltage. 
Ready to operate from 115 Volt power line. 

Price Complete $7.95 

HIGH FIDELITY 
INPUT TRANSFORMERS 

Ferranti #4794 Balanced winding, shielded 
type. Description -Turns ratio step-up 
2/1 primary inductance 133 Henrys 
Jr. 1 DB 60-9000 cycles. Can be used to 
match any single or push-pull plates to 
any single or push-pull grids -overall 
dimensions 21"x3"x21/2" ....Price $1.75 

STANDARD BRAND 
PRECISION RESISTORS 

Following sizes are 
in 1 % and 2% tolerance Price $.35 

1 mes 
.8 

.75 " 
.6 " 

.268 " 
.22 " 
125,000 
120,000 
109,000 
100,000 
95,000 
92,000 
84,000 
82,000 
80,000 

66,000 
54,500 
46,000 
40,000 
33,000 
13,300 
12,000 
10,000 
7,500 
4,500 
4,300 
4,000 
2,500 
2,230 
2,200 
1,700 

1500 
1400 
1200 
1000 
750 
235 
130 
125 
110 

55 
22 
20 
14 
12 
10 
6 

Following sizes are 
5% or better tolerance, Price $.15 

110,000 70 40 
22,000 50 35 
15,000 30 
2,500 

Following sizes are 
1 % or better Price $.10 

4,285 
1,123 

988 
366.6 
220.4 
147.5 
105.8 

53.96 

53.32 4.35 
33.22 4.3 
23.29 3.94 
13.52 3.5 
13.333 1.563 
10.2 .29 

5.1 .268 
4.4 .25 

COAXIAL CABLE 
TYPE IMPEDANCE PRICE 

RG 6/I/ 76 Ohms .04 ft. 
RG 38/U 55 Ohms .04 ft. 
RG 62/U 93 Ohms .07 ft. 
11G 77/U 48 Ohms .04% ft. 

MALLORY RADIO NOISE 
FILTERS 

Model NFRD 
Eliminates extremely noisy radio reception 

due to power line disturbances caused 
by lights, refrigerators, washing ma- 
chines, vacuum cleaners, elevators, oil 
burners, diathermy machines, etc. 

Filters out man-made noises in the broad- 
cast short-wave and ultra -high fre- 
quency bands. 

Designed for radios, appliances, and elec- 
trical equipment consuming up to 1300 
watts (12 amperes) at 120 volts AC or 
DC. 

Housed in a metal case 1%"x3"x7/2" com- 
plete with male and female line con- 
nectors. PRICE ONLY $1.95 

Mallory NF 12-6EG-Housed in a bathtub 
type container and rated at 7 amps, 60 
volts D.C. Solder lug terminals. 

Price $ .35 
Mallory NF7-3A-Housed In silver-plated 

rectangular case 3%,"x1%"x2l/" with 
male and female amphenol AN3108 
plugs Price $ .95 

Mallory NF7-4 - Housed in rectangular 
case 3"x155"x71 ". Internal screw ter- 
minals. Rated at 12 amperes -35 V. 
D.0 Price $ .95 

Bendix-model 3937 -Generator Filter -50 
amps, 120 Volts D.C.-Housed In shield- 
ed containers 4"x3%"x8" Price $1.25 

Line Noise Filter -Unshielded and mount- 
ed on a bracket. Suitable for use on regular power lines -Consists of two 
.01 molded condensers and 140 turn 
solenoid choke coil Price only $ .10 

TRANSTAT VOLTAGE 
REGULATORS 

Model #29144 
Fixed Winding 115 Volts -60 cycles 
Commutator range 75-120 Volts 
Maximum output .25 KVA 
Housed in shielded case 5"x6"x6" 

Price $6.95 
Type RH 

Fixed Winding 116 Volts -400 cycles 
Commutator ranges 75-120 Volts 
Load -.72 KVA 
Housed in Shielded case 51"x6"x61" 

Price $1.95 

154 GREENWICH STREET 

Write for Latest Catalog 

EDLIE ELECTRONICS, INC. 
TELEPHONE Dlgby 9-3143 NEW YORK 6, N. Y. 
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IMMEDÏA TE DAL/VARY 
DYNAMOTORS 

D-101. 27 v. DC in 9i 1.5 
amps. DC output 286 v. 
Q .060 amps. Stock #SA - 

187. Price $1.50 each. DM -40A. 14 v. DC 
in Q 3.4 amps. DC output 172 v. @ .138 
amps. Stock #SA -188. Price $3.25 each. 

MICROWAVE 
ANTENNA- 

AS-217A/APG 15B. 
12 Cm dipole and 13 
inch Parabola housed 
in weatherproof Ra- 
dome 16" diam. 24 V. 
DC spinner motor for 
conic scan. Stock 
#SA -95. Shipping wt. 
70 lbs. 

Price $9.50 ea. 
Remote Position 

Indicating System 

` 6-12-V. 60 cycles 5 inch indicator with 0 to 
360° dial. Heavy duty transmitter. Stock 
#SA -115. 

Price $9.95 per system 

SPERRY PHASE ADAPTOR - 661102 
115 volts 400 cy. Used for operating 3 

phase equipment from single phase source. 
Stock #SA -194. Price $6.75 each. 

RATE 
GENERATORS 

Elinco PM -2 
Approx. 2.0 v. DC per 100 
rpm. Use to 2000 rpm. 
Stock #SA -53. Price 
$7.50 ea. 

ELINCO F-16. 2 Phase AC. 1.3 IT AC per 
100 rpm. 60 cy. output at 1800 rpm. Stock 
#SA -193. Price $12.50 each. 

400 CYCLE 

WESTINGHOUSE 

FL BLOWER 

115 v. 400 cy. 17 
c.f.m. Includes ca- 
pacitor. Stock #SA - 
144. Price $6.76 each. 

SWEEP GENERATOR CAPACITOR 

lilt.Hi -speed bearings. Split 
stator. Silver plated coaxial 
type. 6-10 mmf. 

Stock #SA -167. Price $2.75 each. 

TWX Pat -199. 

Write for complete listing, 
or call ARmory 4-3366 

4 Godwin Ave. 

INVEITERS 

400 Cycle Three Phase 

Holtzer-Cabot MG -153F - Input 28 volts 
DC at 52 amps. Output three phase 115 
volts 400 cycles at 750 V.A. 0.90 P.F. Also 
second output of 26 volts 400 cycles at 260 
V.A. voltage and frequency regulated. 
Stock #SA -135. 

Pioneer 12123-1A - Input 28 v. DC at 12 
amps. Output three phase 115 volts 400 
cycles at 100 V.A. Voltage and frequency 
regulated. Stock #SA -5. 

Leland SD -93 -Input 28 volts DC at 60 
amps. Output 115 volts 3 phase 400 cycles 
at 750 V.A. 0.90 P.F. Second output of 26 
volts 400 cycles at 50 V.A. 0.40 P.F. Volt- 
age and frequency regulated. Designed 
for use with various autopilots. Stock 
#SA -209. 

400 Cycle Single Phase 

Wincharger PII7/AP-Input 28 v. DC at 
160 amperes. Output 115 volts 400 cycles 
at 2500 V.A. Voltage and frequency regu- 
lated. Cont. duty. Wt. 75 lbs. Stock 
#SA -164. 
Pioneer 12117-2 - Input 28 v. DC at 1 
amp. Output 26 volts 400 cycles at 6 
V.A. Cont. duty. Stock #SA -49. 

Pioneer 12117 -5 -Input 14 v. DC at 2 amps. 
Output 26 volts 400 cycles at 6 V.A. 
Cont. duty. Stock #SA -96. 
Hottzer Cabot MG -149F -Input 28 v. DC at 
36 amps. Output 115 volts 400 cycles .at 
500 V.A. P.F. 0.40. Second output of 26 
volts 400 cycles at 250 V.A. Stock #SA -86. 

Holtzer Cabot MG -149H - Similar to MG - 
149F but draws 44 amps DC at 28 v. Out- 
put ratings are at 0.90 P.F. Equipped with 
high altitude brushes. Stock #SA -4. 
General Electric 5D21NJ3A - Input 28 
volts DC at 35 amps. Output 110 volts 400 
cycles. 485 V.A. at 0.90 P.F. Weight 15 
lbs. Stock #SA -41. 

General Electric 5AS131JJ11A-(PE-213) -input 28 volts DC. 92 amps. Output 116 
volts 400 cycles at 1500 V.A. 0.90 P.F. 
Stock #SA -112. 

800 Cycle Single Phase 

Navy Type CRV-21AAR. G.E. 5AS121LJ2 -Input 27 v. DC at 45 amps. 120 volts 800 
cycle out at 760 V.A. 0.90 P.F. Wt. 23 lbs. 
Stock #SA -192. 

NOTE 
All merchandise is new and guaran- 
teed to meet original manu5acturcr's 
specifications. Delivery from stock. 

PRODUCTS CO. 
Incorporated 

Surplus Division 

Servo Motor 
Pioneer Type CK-2. 
2 phase 400 cycle. 
Fixed phase 26 V., 
var. phase. 49 V. 
max. 1.05 oz/in. stall 
torque. Stock #SA -97. Price $1.75 ea. net 

Blower Assembly 

MX -215, APG 
John Oster C -2P -1L 
28 V. DC. 7000 RPM 
1/100 H.P. #2 L -R 
Blower. 

Stock #SA -202. Price $3.75 each 

G.E. 10 rpm DC 
Motor 5BA 10FJ12 

Output 40 lb. 1n 
at 10 rpm. 24 V. 
Q 1.1 amps. 
Series -wound #2 
wire reversible. 

(Housing is Common Lead) 
Ideal for relay servo -systems. Stock #SA - 
17. Price $8.75 each. 

Phase Shift Capacitor - 4 stator single 
rotor 0-360° phase shift. (Use in complex 
wave synthesis.) Stock #SA -114. 

Price $4.75 ea. 

Delco PM Motor -5068571 
Alnico field. 27 v. DC. 
10,000 rpm. 1" x 1" x 2" 
shaft 21/32 Lg. x 0.126 
diam. Stock #SA -151. 
Price $3.75 each. 

12V DC MOTOR 
John Oster B-9-2 

1.4 amps. 
6600 rpm. 

1%" Diem. x 3N," Lg. Spline shaft CW 
rotation. Stock #SA -46. Price $3.75 each 

Delco PM Motor 5069600. 27 V. DC -250 
RPM. Spline Shaft. Prices on Request. 

LP -21 -LM Compass Loops 

Original Cartons 
Stock #SA -99. 

Price $9.50 each. 

110 RPM MOTOR 
G.E. 5BA10J18D, 27 V. Q 0.7 amps. 1 oz/ft. 
torque. 1%" diam. x 31" lg. Operates on 
AC or DC. Stock #SA -98. 

Include 15# 
for P.P. 

and 
handling 

Price 
$2.95 ea. net 

Open account shipments 
to rated concerns. 

All prices F.O.B. Paterson, N. J. 

Paterson, N. J. 
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SEARCHLIGHT SECTION (k1 

MYCALEX SOCKET'. 
for 813, 4E27 2576 5 

TYPE TUBES 

1 K.W. POWER SUPPLY KIT 
2500-0-2500 Volts @ 500 MA 

or 
2000-0-200 Volts @ 500 MA 

(oil -filled Xformer from BC610)$39.95 
1 -Swinging choke 14.95 
1 -Smoothing choke 7.95 
1 -Filament Xformer 9.95 
2-2 Mfd., 3000 v. Condensers, ea 3.45 
2-872A Tubes each 1.95 
2 -Plate Caps for 872A each .20 
2 -Sockets for 872A each 1.19 
2 -Hash Filter Chokes.. $19.50 pr. .79 / 
All parts New! Reduced to 

SELENIUM RECTIFIERS 
Full Wave Bridge Type 

INPUT OUTPUT 
up to 18v AC up to 12v DC 34 Amp. $0.98 
up to 18v AC up to 12v DC 1 Amp. 1.95 
up to 18v AC up to 12v DC 3 Amp. 3.45 
up to 18v AC up to 12v DC 5 Amp. 4.45 
up to 18v AC up to 12v DC 10 Amp. 7.45 
up to 18v AC up to 12v DC 15 Amp. 9.95 
up to 18v AC up to 12v DC 30 Amp. 14.95 
up to 36v AC up to 28v DC 1 Amp. 3.45 
up to 36v AC up to 28v DC 5 Amp. 7.45 
up to 36v AC up to 28v DC 10 Amp. 12.45 
up to 36v AC up to 28v DC 15 Amp. 18.95 
up to 115v AC up to 100v DC .25 Amp. 2.95 
up to 115v AC up to 100v DC .6 Amp. 6.95 
up to 115v AC up to 100v DC 5 Amp. 19.95 
up to 115v AC up to 100v DC 3 Amp. 12.95 

OIL CONDENSERS 
NATIONALLY ADVERTISED BRANDS 

All Ratings D. C. 
2x.lmfd. 600v $0.35 lmfd. 2000v $0.95 
.25mfd. 800v .35 2mfd. 2000v 1.75 

.bmfd. 600v .35 4mfd. 2000v 3.75 
lmfd. 600v .35 15mfd. 2000v 4.95 
2mfd. 600v .35 4mfd. 2500v 3.98 
4mfd. 600v .60 2mfd. 2500v 2.49 
bmfd. 600v 1.10 1 mfd. 2500v 1.25 

lOmfd. 600v 1.15 .25mfd. 2500v 1.45 
3x.lmfd. 1000v .45 bmfd. 2500v 1.75 
.25mfd. 1000v .45 .05mfd. 3000v 1.95 

lmfd. 1000v .60 Imfd. 3000v 2.25 
2mfd. 1000v .70 .25mfd. 3000v 2.65 
4mfd. 1000v .90 lmfd. 3000v 3.50 
8mfd. 1000v 1.95 12mfd. 3000v 6.95 

10m1d. 1000v 2.10 2mfd. 4000v 5.95 
15mfd. 1000v 2.25 lmfd. 5000v 4.95 
20mí d. 1000v 2.95 .lmfd. 7000v 2.95 
24mfd. 1500v 6.95 3mfd. 4000v 6.95 
.Imfd. 1750v .89 2mfd. 3000v 3.45 
Imfd. 2000v .95 2x.lmfd. 7000v 3.25 

.25mfd. 2000v 1.05 .02mfd. 12000v 9.95 
.bmfd. 2000v 1.15 .02mfd. 20000v 11.95 

HIGH CAPACITY CONDENSERS 
10,000 mfd.-25 WVDC $6.95 
2x3500 mfd.-25 WVDC 3.45 
2500 mfd.-3 VDC .39 
3000 mfd.-25 WV DC 2.49 
2x1250 mfd.-10 VDC 1.25 
1000 mfd.-15 WVDC .99 
200 mfd.-35 VDC .59 
100 mfd.-50 WVDC .49 
4x10 mfd.-400 VDC .89 
4000 mfd.-18 WVDC 1.95 
4000 mfd.-25 WVDC 2.95 
4000 mfd.-30 WVDC 3.25 

FILTER 
HI -VOLTAGE 

CHOKES 
INSULATION 

8 by ® 550 ma $7.95 325 by ® 3 ma $3.45 
8 by @ 300 ma 3.95 1 by ® S00 ma 14.99 
25 by ® 160 ma.... 3.49 10 by ® 250 ma 2.45 
12 by ® 150 ma.... 2.25 10 hy @ 200 ma 1.98 
30 by @ 70 ma 1.39 10/20 ® 85 ma.. .. 1.59 
.05 by ® 15 amps 7.95 15 by @ 125 ma.... 1.49 
.1 by ® 5 amps 6.95 15 by ® 100 ma.... 1.39 
4 by ® 600 ma 5.95 3 by @ 50 ma .29 
200 by ® 10 ma.... 3.49 30 by Dual @ 20 ma. 1.49 
600 by ®3 ma 3.49 8/30 by ® 250 ma. . 3.50 
.085 by ® 2.5A 2.49 10 hy ® 100 ma.... 1.29 

FREE!Send for our new, fully 
illustrated catalog - 
just off the press! 

RADIO TUBES w 500 WATT POWER SUPPLY KIT 
NEW! STANDARD BRANDS! 
1B24 $1.95 728A $4.50 1Q5GT S.95 1B26 
1B29 

4.95 
.89 

SOO 
801A 

5 
1.75 

IRS 
.69 

1N21 .59 802 2.95 185 .65 
IN23 .59 803 5.95 1T4 59 
IN34 1.60 805 4.49 3Q4 .69 
1P24 .89 3Q5 .69 
2AP1 2.39 808 180 .95 
2C22 .19 89 1.50 54 40T .55 
2C26 .29 810 5.95 6A7 .59 
2C40 .74 811 1.49 6A8GT .59 
2C44 1.29 812 1.98 BAGS .98 
2C46 3.75 813 5.255 6AG7 1.19 
2D21 1.59 814 6B40 .98 
2321 12.95 815 1.45 6BG6G 1.98 
2J22 12.95 816 

1.49 
606 .49 

2.126 9.95 826 6D6 .49 
2331 24.95 829B 4.85 6F5GT .49 
2J32 14.75 832A 2.95 6F6GT .49 
2J36 
2337 

24.95 
24.95 

833A 
836 

29.50 
.79 

6F6 
6H6GT 

.81 

.49 
2338 14.75 837 1.49 635GT .45 
2339 18.95 838 3.25 635 .59 
2340 24.95 41 50 

.59 
6J7GT .55 

2346 18.95 843 6K6GT .49 
2349 26.95 845 3.29 

T 2J51 49.50 851 39.50 6L60 .95 5 
2J54B 18.95 860 1.98 6L6 1.23 
2355 18.95 861 11.95 
21528 

24.95 865 .85 6Q7GT .55 
8.95 866A .85 6SA7GT .49 

2V30 .98 866JR 1.10 6SC7 .55 
2X2 .59 889E 28.75 6SF5GT .59 
3AP1 2.79 874 .69 6S117 .49 
3BP1 1.39 876 .59 6SJ7GT .49 
3B22 .69 878 1.89 6SK7GT .49 
3B24 884 .69 6SL7GT .74 
3B26 3.95 885 .98 6SN7GT .59 
3CP1 2.95 90271 7.95 6SQ7GT .49 
3C22 12.95 905 8.95 6V6GT .69 
3C23 2.95 923 .69 6X5GT .65 
3C24 .59 954 .35 7A8GT .79 
3C30 .69 955 .35 7B7GT .79 
3031 1.49 956 45 7C5 .79 
3DPI 2.25 957 .35 706 .79 
3D21.a 1.50 958 .35 7F7 .49 
3E29 3.39 1611 .99 7Y4 .35 
4824 3.95 1613 .58 2Á50T .69 
4E27 11.95 1616 .75 2.A T6 .49 
5AP4 4.75 1619 .21 2AÚ6 .75 5BPi 1.10 1622 1.75 2856 .49 
5BP4 4.95 1624 .85 28E6 .49 
5CP1 2.95 1625 .10 2.T.5GT .49 
57121 18.95 1626 ./5 2.17GT .49 
5FP7 .85 1629 .19 2K7GT .49 
5JP1 11.95 1630 3.95 2070T 
5329 18.95 1638 .69 25970T .49 
5330 18.95 1654 1.99 25FSOT .49 
511'1 11.95 1851 .98 2ST'7GT .59 
5R4GY .98 2050 .75 25.T7GT .49 
5T4 .69 2051 .45 25K7GT .49 
5U4G .45 800ri 3.65 2S07GT .49 
5V4 8011 .65 2SB7GT .49 

4 .59 8012 2.75 4A7 .69 5Ì 3 .39 8013 .89 486 .69 
5Z3 .59 8014 16.95 4Q7 .69 
57.4 .79 8016 1.89 21A .49 
6AB7 .95 8020 .89 25L6GT .49 6507 8025 4.95 2575 .49 
fiAK5 .89 9001 .45 25Z6GT .45 
CALS .59 9002 .35 26 .45 
6C4 .25 9003 .35 27 .49 
6D4 1.29 9004 .29 30 Suer .39 
634 3.95 9005 .45 32L7GT 1.19 
636 .89 9066 .29 35,51 .59 
605G 1.25 CK1005 .29 3.555 .72 
7EP4 17.95 CK1006 .69 35I,6GT .49 
l0Y .89 CK1090 1.49 35W4 .39 
1256 .25 7.750 .50 35Y4 .69 
12DP7 13.95 Fl 23A 12.95 35Z3 .79 
12GP7 12.95 F127A 17.50 35Z5GT .39 
15E .89 F125A 69.50 36 .79 
15R .89 F660 59.50 41 .55 
75TL 3.75 F07115 4.75 42 .59 
100TH 9.95 FG105 4.95 43 .54 
211 .35 F0238B 98.50 45 .55 
227A 3.75 GL148 10.95 45 Spec .35 2318 2.49 GL605 149.50 47 .74 
249C 1.75 GL697 49.50 50A5 .89 
250TH 19.49 HY75 1.25 50135 .59 
304TL .99 HY615 .75 50L60T .52 
304TH 3.95 ML100 49.50 50Y6GT .75 
3165. .79 ML101 99.50 56 .54 
327A 4.95 MI.502 99.50 59 .95 
3508 2.95 VR75 .98 70L7GT 1.29 
368AS 6.95 VR90 .65 71A .74 
371B .99 VR105 .65 75 .59 
450TH 24.95 VR150 .65 76 .49 
527 8.95 VT127A 3.49 77 .49 

559 
2.50 V1J111 1.29 78 .49 
.75 OZ4 .59 79 

703A 4.95 1A 50T .54 80 
.85 

705A 1.85 IA7GT .59 81 
.40 

1.55 

714ÁY 
714AY 18.95 

7.95 
1H5GT 
1N5GT 

.59 

.5. 
82 
83 

1.15 
1.29 

715B 9.95 1LA4 .95 83V 1.45 
7175 
721A 
721A 
7235/13 

18.95 
.59 

5.95 

11.56 
11.84 
1LC8 
1LD5 
1LE3 

.95 

.95 

.95 

.95 

.95 

84 
89 
117L7GT 
117P7GT 

69 
.69 

1.15 
1.15 

724Á/B 1.75 11.314 .95 117Z3 .89 
725A 7.45 1LN5 .95 117Z6GT .75 

(Ideal for BC -191 & BC -375E) 
1-Transformer-Pri: 105/250v 

60 cyc in 5v Steps 
Sec: 1120-0-1120v @ 500 MA 
21/29 Cl a 10 ArnP) 

)2v @ 14 AMPS 
17v @ 2%2 AMPS 
32v @ .025 AMPS $32.50 

2 -Filter Chokes @ $7.95 ea 15.90 
2 -Condensers 3 Mfd @ 2000v 

DC @ $4.45 ea 8.90 
2-866 Tubes @ $.89 ea 1.78 
2 -Plate Caps Ceramic @ $.20 

ea .40 
2 -Sockets @ $.20 ea .40 
1 Pair Hash Filter Chokes .79 

Extra Special Buy $49.50 

TRANSFORMER -115 V. 60 Cy. 
HI -VOLTAGE INSULATION 

3710v ® 10 ma.; 2x2v ® 3A $9.95 
2500v ® 15 ma 6.50 
2500v ® 4 ma.; 23¡v ® 2A. 6.3v @ I amp. 7.95 
2150v ® 15 ma 5.50 
1750v ® 4 ma.; 6.3v ® 3A 6.50 
1600v ® 4 ma.; 700v CT @ 150 ma.; 6.3v 

® 9A 7.95 
525-0-525v ® 60 ma.; 925v ® 10 ma.; 2x5v 

®3A;6.3v ®3.6A; 6.3v 4®2A;6.3v @ IA 7.95 
515-0-515v ® 175 ma.; 5v @ 3A; 2.5v ® 5A 5.95 
500-0-500v @ 25 ma.; 262-0-262v ® 55 

ma.; 6.3v ® lA; 2x5v ® 2A 4.49 
500-0-500v ® 100 ma.; 5v CT @ 3A 4.95 
450-0-450 @ 200 ma.; 315v ® 10 ma.; 6.3v 

® 7A; 5v ® 3A; 5v ® 2A; 110/220v Pri. 10.95 
425-0-425 ® 200 ma.; 150-0-150 ® 100 

ma.; 40v ® IA; 6.3v ® 5A; 5v ® 3A; 110/ 
Dual Pri. tapped 7.50 

400-315-0-100-315v @200 ma.; 2.5v 41)2A; 
5v ® 3A; 6.3v ® 9A; 6.3v; 9A 6.50 

400-0-400v ® 200 ma.; 5v @ 3A 4.95 
350-0-350v ® 150 ma.; 5v ® 3A; 6.3v @ 
I. 6A; 78v @ lA 4.95 
385-0-385-550v ® 200 ma.; 234v @ 2A; 5v 

@ 3A; 3x6.3v @ 6A -PRI. 110/220 7.95 
350-0-350v @ 150 ma.; 5v ® 3A; 6.3v @ 

7.5A; 6.3v @ 3A 4.99 
350-0-350v ® 35 ma 1.45 
340-0-340v @ 300 ma.; 1540v ® 5 ma... . 5.95 
335-0-335v @ 60 ma.; 5v ® 3A; 6.3v ® 2A; 

0-13-17-21-23v @ 70 ma. -PRI. 110/220 4.95 
325-0-325v ® 120 ma.; 10v ® 5A; 5v @ 7A 3.49 
300-0-300v @ 65 ma.; 2x5v ® 2A; 6.3v @ 

21e'A; 6.3v @ lA 3.49 
250-0-250v ® 100 ma.; 2x6.3v @ 4A; 6.3v 

® 5A; 6.3v @ lA 4.95 
150-0-150 ® 80 ma.; 150 ® 40 ma.; 6.3v ® 

3.5A; 6.3v @ lA 1.98 
150v ® 55A; 150v ® 2.13A; 5v ® 5A 5.95 
120-0-120v ® 50 ma .98 
80-0-80v @ 225 ma.; 5v @ 2A; 5v ® 4A 3.95 
24v ® 6A 3.50 
3x18v ® 2A 3.95 
13.5v CT @ 3.25A 2.95 
3x10.3v ® 7A; CT 9.95 
12.6v CT ® 10A; llv CT ® 6.5A 7.95 
3x6.3v ® lA; 2x6.3v @ 2A; 10v CT @ 10A; 

12.6v CT ® lA 4.95 
6.3v ® 12A; 6.3v ® 2A; 115v ® lA 3.95 
6.3v ® 10A; 6.3v ® lA 3.50 
6.3v ® lA; 2v @ 2A 3.45 
5v ® 20A; Dual 110v PRI 3.49 
6.3v @ 21 ,A; 8.3v @ 2A; 21,¡v ® 2A 5.95 
5v -190A $17.50 6.3v ® lA.... . .98 
5v -115A 14.95 8v CT lA. ... . .98 
2.5v @ 20A 3.49 .6v ® 15ARMS 2.98 
6.3v CT ® 3A; 5v CT @ 4A 4.25 

aTubes bee guar- 
anteed, e% 
or open fila- 

ts, shorts 
d broken 

glass, for which 
we check before 
shipment. 
Please specify 
how to ship. 

RADIO HAM SHACK Inc. 
63 DEY STREET NEW YORK 7, N. Y. 

All Prices Subject to 
Change Without Notice 

All merchandise guaranteed. Mail 
orders promptly filled. All prices 
F.O.B. New York City. Send money 

order or check. Shipping charges 
sent C.O.D. Minimum order $5.00. 
20% Deposit required with all 
orders. 

266 November, 1948 - ELECTRONICS 

www.americanradiohistory.com



Inl SEARCHLIGHT SECTION lins 

.,,lii III!IIIIIIIIIillllUl!II!'lll!UIlll(Ulllla 

PARABOLOIDS 
Ideal for microwave experimental work. 
Spun Magnesium dishes 
Reinforced Perimeter 
171/2" Diameter x 4" Deep 
Two sets mounting brackets on rear 
Open center hole 11/2" x ls/®" 

Per Pair, Brand New ...$8.75 

STEPDOWN 
TRANSFORMERS 

Input: 115V. 60 cycles. 
Output: 20 V.. at 10 amps. 
Also tapped at 6V., for pilot 
light. Ideal for Selenium Rec 
tifier Applications, etc. 

Brand New $2.45 

Following 

SELENIUM 
RECTIFIER 

Bridge Type 

Input: 36 V. AC. 
Output: 28 V DC., 1.1 Amps. 

Brand New $2.75 

Radar 
Antennas 

types available 
SO -1 (10 cm.) $149.50 
SO -3 (3 cm.) $139.50 
SO -8 (10 cm.) $139.50 
SO -13 (10 cm.) $129.00 
TDY (10 cm.) $95.00 

All Brand New 

TRANSTAT VOLTAGE 

Max KVA Output 
Single Phase 50-60 Cycles 
Fixed Winding 115 Volts 
Commutator Range 0-115 Volts 
Max. Amperage 100 
With reconnection for 220 V. Opera- 
tion: Max Amperage 50 

This Transtat has wide application to control 
temperature, motor speed, illumination, recti- 
fier output, filament supply, voltage compen- 
sation, instrument calibration, and general 
testing and laboratory use. 
Net weight 134 Lbs. Dim. 25" W x 16" D 
x 17%" H (Exclusive 8" shaft extension) 
Brand New $75.00 

REGULATOR 

11.5 

Prices FOB. Tuckahoe, N. Y. 
Subject to Change Without 
Notice. 20% With Order on 

C.O.D. Shipments. 

MERCURY CONTACT RELAY 
Western Electric D-168479 

For applications in all types of high speed switching devices. 
Long service life, high operating speeds. Large current and volt- 
age handling capacity. uniform and constant operating charac- 
teristics unuer adverse atmospheric conditions. Hermetically - 
sealed nwtfcutry-Aetted contacts in gas -filled glass envelope. Free 
:rom moisture, dirt, narcotico and atmospheric pressure. Single 
pole double .crow contacts. 
1000 hours life at 60 operations per second. Two coils of 700 
ohms, and 3300 ohms. Operatlnl current, coils series aiding -6.6 
mils. Release current. coils series aiding -5.2 mils. Four page 
Technical Data on request. 

Brand New in Original Cartons, $4.75 

PAN -OSCILLO -RECEIVER 
Ideal for laboratory, television and 

general service work. 

Model AN/APA 10 

Performs work of four units 
1. PANORAMIC ADAPTOR: For use with 

any receiver with I.F. frequency of 405- 
505 kcs., 4.75 to 5.75 mcs., and 29-31 Inca. 

2. OSCILLOSCOPE: Visually checks re- 
ceived signals, monitors transmitter out- 
put, percentage modulation, carrier 
wave -shape, etc. 

3. SYNCHROSCOPE: External inputs pro- 
vide synchroscope action. 

4. RECEIVER: Three inputs provide facili- 
ties for use with convertors to cover 
wide range of frequencies to 10,000 mcs. 

FEATURES: 
3" scope tube 
21 tubes 
Variable sweep 35-40,000 cy 
Transformer built in for 110 V. 60 cycle 
operation 
2 I.F. stages-double conversion 
2 Video stages in push pull to vertical 
plates 
Pentode output audio monitor 
Multi -Vibrator horizontal sweep (radar 
type) 
Horizontal sweep amplifiers P.P. to hori- 
zontal plates 

Surplus equipment tested and guaranteed 
in perfect operating condition. We have 
sold hundreds of these units to leading 
schools, laboratories, amateur operators 
all over the world 

$149.50 
(Mail $3.50 for 80 page Technical manual 

and instruction book) 

SYNCHROS 
(Selsyns, Autosyns, etc.) 

Navy types: 1F, 5B, SCT, 5DG, 5G, 5F, 
5SDG, 5SG, 5SF, 6DG, 7G, etc. 

Army types: 2J5FB1, 2J5S1, 2J1F3, CAL 
18300, C 78414. C 78863, C 78411, etc. 

Pioneer Precision Autosyns type AY 101D, 

SHOCK MOUNTS 

ilik Sp 
A B C D R 

A. Lord #20, 3" x 3" x 1%" 40 
B. II. B. Rubber #5150 C 2%" x 2%" x 

1143" 30 
C. Lord #15 2 % " x 2 % " x 11A" 25 
D. Lord #I0 11/." x 11/." x %" 10 
E. Lord #3 1% " x 1%" x %" 10 

BRAND NEW 

LINEAR SAWTOOTH 
POTENTIOMETER 

W.E. No. KS 15138 
IThe d -c potentiometer consists of 

a closed type die-cast aluminum 
alloy frame consisting of a con- 
tinuous resistance winding to 
which electric power is supplied 
through two fixed taps 180 de- 
grees apart. Two rotating brushes 
(180 degrees apart and bearing 
on the resistance winding) and 
two take -oft brushes are provided 
for the output voltage. Varying 

the position of the brushes caries the output volt- 
age in accordance with a linear sawtooth wave. 
The potentiometer is excited with 24 -volt direct 
current, is arranged for panel or bracket mount- 
ing, is approximately 3-11/16 inches in diameter. 
3 inches deep, 4% inches long, and has an approxi- 
mate weight of one pound. External connections 
are made through a vtao'tard AN hype connector. 

Brand New $5.75 

DYNAMOTORS -500 Watts 
Navy Type CAJO-211444 

Input: 105-130 Volts D.C., 6 amps. Output 
13 or 26 Volts D.C. (26 V. at 20 amps. 
in series or 13 V. at 40 amps. in parallel). 
Designed for radio use, fully R.F. filtered, 
complete with separate Square D line 
switch box. 

BRAND NEW $59.50 

SOUND 
POWERED 

CHEST SETS 
No Batteries Required 

Ideal for television 
installers, or any an- 
tenna measurement ei40work. Leaves hands 

.-iii,) ments. Set consists of 
microphone and head- 
set as illustrated. 

Brand New Per Set $19.50 

I 

400 CYCLE 

SERVO 
.tee 

- AMPLIFIERS 
,., 

G. E. Type 2CV1C1 
`' ;. 

Brand New $29.50 

ELECTRONICRAFT All merchandise guaran- _ 
teed. Immediate delivery, 

INC. subject to prior sale. 

5 WAVERLY PLACE PHONE-TUCKAHOE 3-0044 TUCKAHOE 7, NEW YORK 
i 
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Brand New and Fully Guaranteed 

SYNCHROS 
If Special Repeater, 115 volts, 400 cy- 

cle. Will operate on 60 cycle at re- 
duced voltage. -Price $15.00 each 
net. 

1 CT Control Transformer, 90/55 volts, 
60 cycle. -Price $22.50 each net. 

2J1G1 Control Transformer, 57.5/57.5 
volts, 400 cycle. -Price $2.00 each 
net. 

2J 1 H 1 Selsyn Differential Generator, 
57.5/57.5 volts, 400 cycle. -Price 
$3.25 each net. 

5G Generator, 115 volts, 60 cycle. - 
Price $25.00 each net. 

W. E. KS -5950-L2, Size 5 Generator, 
115 volts, 400 cycle. -Price $4.50 
each net. 

Size 5 Generator, Army Ordnance 
Drawing No. C-78414, 115 volts, 60 
cycle. -Price $14.00 each net. 

PIONEER AUTOSYNS 
AYI, 26 volts, 400 cycle. --Price $4.00 

each net. 
AY20, 26 volts, 400 cycle. -Price 

$5.50 each net. 
AY30, 26 volts, 400 cycle. -Price 

$10.00 each net. 
AY31, 26 volts, 400 cycle. Shaft ex- 

tends from both ends. -Price $10.00 
each net. 

AY38, 26 volts, 400 cycle. Shaft ex- 
tends from both ends. -Price $10.00 
each net. 

PIONEER PRECISION AUTOSYNS 
AY131D. new with calibration curve. 

PRICE -WRITE OR CALL FOR 
SPECIAL QUANTITY PRICES 

AY131D, new with calibration curve. 
-Price $35.00 each net. 

GENERAL ELECTRIC D. C. SELSYNS 
8TJ9-PDN Transmitter, 24 volts. 

Price $3.00 each net. 
8DJ11-PCY Indicator, 24 volts. Dial 

marked -10° to +65°. -Price 
$4.00 each net. 

8DJ 1 1-PCY Indicator, 24 volts. Dial 
marked 0 to 360°. -Price $5.50 
each net. 

PIONEER TORQUE UNITS 
Type 12602 -1 -A. -Price $.30.00 each 

net. 
Type 12606 -1 -A. -Price $35.00 each 

net. 
Type 12627 -1 -A. -Price $70.00 each 

net. 

PIONEER TORQUE UNIT AMPLIFIER 
Type 12073 -1 -A. ---Price $17.53 each 

net. 

RATE GENERATORS 
PM2, Electric Indicator Company, 

.0175 V. per R. P. M. -Price $7.25 
each net. 

F16, Electric Indicator Company, two- 
phase, 22 V. per phase at 1800 
R. P. M. -Price $12.00 each net. 

B-68, Electric Indicator Company, Drag 
Cup, 110 volts, 60 cycle, one phase. 
-Price $14.00 each net. 

INVERTERS 
12117-4, Pioneer. Input 24 volts D. C. 

Output 26 volts, 400 cycle. -Price 
$12.00 each net. 

12117, Pioneer. Input 12 volts D. C. 
Output 26 volts, 400 cycle. -Price 
$15.00 each net. 

12123-1-A, Pioneer. Input 24 volts 
D. C. Output 115 volts, 400 cycle, 
3 phase. Voltage and frequency 
regulated. 100 V. A. -Price $75.00 
each net. 

153F, Holtzer Cabot. Input 24 volts 
D. C. Output 26 volts, 400 cycle, 
250 V. A., and 115 volts, 400 cycle, 
3 phase, 750 V. A. Voltage and fre- 
quency regulated. -Price $150.00 
each net. 

WG750, Wincharger, PU16. Input 24 
volts D. C. Output 115 volts, 400 
cycle, 1 phase, 6.5 amps. Voltage 
and frequency regulated. -Price 
$35.00 each net. 

149H, Holtzer Cabot. Input 28 volts 
at 44 amps. Output 26 volts at 
250 V. A. 400 cycle and 115 volts 
at 500 V. A. 400 cycle. -Price 
$39.00 each net. 

149F, Holtzer Cabot. Input 28 volts at 
36 amps. Output 26 volts at 250 
V. A. 400 cycle and 115 volts at 
500 V. A. 400 cycle. -Price $29.00 
each net. 

SPRY PHASE ADAPTER 
Type 661102, 115 volts, 400 cycle. 

Used for operating 3 phase equip- 
ment from a single phase source. - 
Price $6.50 each nei. 

SINE -COSINE GENERATORS 
(Resolvers) 

r J 43-9, Diehl, 115 volts, 400 cycle. 
-Price $20.00 each net. 

D. C. ALNICO FIELD MOTORS 
5067127, Delco, 27 V., 250 R. P. M. - 

Price $2.90 each net. 
5069600, Delco, 27 V., 250 R. P. M. - 

Price $4.00 each net. 
5069466, Delco, 27 V., 10,000 R. P. M. 

-Price $3.00 each net. 
WRITE FOR COMPLETE LISTINGS 

D. C. MOTORS 
5069625, Delco Constant Speed, 27 

volts, 120 R. P. M. Built-in reduction 
gears and governor. -Price $4.25 
each net. 

A-7155, Delco Constant Speed Shunt 
Motor, 27 volts, 2.4 amps., 3600 
R: P. M., 1/30 H. P. Built-in gov- 
ernor. -Price $6.25 each net. 

5BAIOJ18D, General Electric, 27 volts, 
0.7 amps., 110 R. P. M. -Price 
$2.90 each net. 

5066665, Delco Shunt Motor 27 volts, 
4000 R. P. M. Reversible, flange 
mounted. -Price $4.50 each net. 

C -28P -1A, John Oster Shunt Motor, 27 
volts, 0.7 amps., 7000 R. P. M., 
1/100 H. P. -Price $3.75 each net. 

A. C. MOTORS 
5071970 Delco, 115 volts, 60 cycle, 

7000 R. P. M. -Price $4.50 each 
net. 

36228, Hayden Timing Motor, 115 
volts, 60 cycle, 1 R. P. M. -Price 
$2.85 each net. 

SERVO MOTORS 
CK1, Pioneer, 2 phase, 400 cycle. - 

Price $10.00 each net. 
CK2, Pioneer, 2 phase, 400 cycle.- 

Price $4.50 each net. 
FPE-25-11, Diehl, Low -Inertia, 75 to 

115 V., 60 cycle, 2 phase. -Price 
$16.00 each net. 

FP -25-2, Diehl, Low -Inertia 20 volts, 
60 cycle, 2 phase. -Price $9.00 each 
net. 

FP -25-3, Diehl, Low -Inertia 20 volts, 
60 cycle, 2 phase. -Price $9.00 
eacti net. 

GYROS 
Schwein Free & Rate Gyro type 45600. 

Consists of two 28 volt D. C. con- 
stant speed gyros. Size 8" x 4.25" 
x 4.25". -Price $10.00 each net. 

Schwein Free & Rate Gyro, type 46800. 
Same as above except later design. - 
Price $11.00 each 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 volts 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 cy- 
cle, 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 Ampli- 
fier Part No. 656030. With tube. 
-Price $5.50 each net. 

Pioneer Type 12800-1-D Gyro Servo 
Unit. 115 volts 400 cycle, 3 phase. 
-Price $15.00 each net. 

Norden Type M7 Vertical Gyro. 26 
volts D. C. -Price $20.00 each net. 

Norden Type M7 Servo Motor. 26 volts 
D. C. Price $20.00 each net. 

INSTRUMENT ASSOCIATES 
147-57 41st AVENUE Telephone INdependence 3-1919 FLUSHING, N. Y. 
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SEARCHLIGHT SECTION 

AND -EYEFULS OF 

BC 1072 A IFF X'MITTER 
in MAPLE CHEST 150 to 200 Mos. 

115 V. 60 Cyc. 
POWER SUPPLY gives; 0-5000 v.d.c. (valise 
control) 312 v.d.c., 700 v.d.c., 6.3 vac. Also con- 
tains: 11 tubes 635, 826, 6SN7, 5124G, etc.), 
5 KV meter. Blower, Condensers and many other 
tr,eful parts too numerous to list. Shipping 
Wt 245 lb,. 
Only (slightly used) $22.50 

PULSE TRANSFORMERS 
Phileo 352-7250-2A, 15/16 dia. x 1%" 
High D.C. Resistance, 10 ohm 3% ohm. sine 
wave response 3db. 140 cy to 175 kc for long 
pulses (30 microseconds) (Can be used for ver- 
tical blocking in TV) $1.25 
800 KVA GE. No. 7710417, 50 ohms pulse cable 
connection, 450 ohm output, 9500 volt input. 
28000 V. pk. output, Bifllar 19.50 
300 KVA GE. 7557296, 50 ohm pulse cable con 
nection; 3,850 V. in 17,300 V. out (250 KVA 191 

14 micro second) 15.00 
Western Electric Permalloy Core, 150 turns, No. 
33 AWG. Primary and 150 turns secondary. 
Toridal windings. D166638, 1%" x 11/4" x 
2U" 125 
UTAH X 124 T-2 (9280, 9262). (Can be used 
for horizontal blocking oscillator in TV) 
X 143 T-1) 1 50 

TRANSFORMER 
W.E. D 166173 high voltage input trans- 
former, impedance 50 to 900 ohms. Frequency 
111 Kr. to 2 Mc. 5y4" dia. x 7 7/32" high for 
APQ-13 $12.00 

UNIVERSAL JOINT 
ALUMINUM 

Its" long x 1/2" O.D. r/4" ID 

35e 

POSTAGE STAMP MICAS- 
5MMF 60MMF 220MMF 560MMF .0027*MFD 
8.2 68 300 6300 .03* 
10 82* 360 650* .0033 
40* 90 390* 680* .030* 
22 

12Ói 
39 150 
47 180* 
50 185* 
56 200 

Silver Mica 

400 750 .0068* 
470 800 
4880 .001MFD .01 
5000 .0016* 
510 .002 
525* .0022 

Price schedule 
5MMF to .001MFD -54 
.012MFD to .0027MFD - 7t 
.0082MFMFD 

to .0068MFD -164 

Silver Mica 104 
Silver Mica 204 
Silver Mica 504 
.01MFD 1Rg 

DELAY NETWORKS. 1400 ohm. in small cans (look 
like I.F.) made up with ceramicans and R.F. chokes 
Ideal for making pulse generators, etc. 

T113-approx. 1.2 micro second delay 850 
T114-approx. 2.2 micro second delay 856 
T115 -similar to T114 with ten brought out 856 

51.c. o Switch -Normally open SPST, push but- 
ton type 450-10 for $4.00 

I 
.02-.02 

1 

.03-.03 
.01 
.25 

(in) 

ELECTRONIC SPECIALS TOO! 
OIL FILLED CAPACITORS 

MFD 
.1 
.375 

V.D.C. Price 
25.000 514.95 
16.000 and .75 
8,000 14.95 

.1 12,000 4.95 

.1 7,500 12.50 

.1 750 1.95 
2.45 
1.85 
1.65 
1.75 
1.65 
9.50 
1.35 
1.75 

7,00 
7,000 
7,000 

6,000 
8.000 
5.000 
3,000 

MFD V.D.C. Price 
.2 750 V.A.C. 

10 
(2,2002. V.D.C.) .49 

0 
10 1,000 

8 1.000 

3 1,000 
2 10 

.05 1,ÓÓ0 
1 800 
4 600 
2 600 

500 
500 

1 
.5 

FILAMENT 
TRANSFORMER 

WESTINGHOUSE #6D4298 
Tested at 34,000 volts 

Pri. 115 V. A.C., Sec. 5V@6.5 Amp. 

ONLY $8.50 

4.25 
1.75 
1.50 
1.00 
.80 
.65 
.29 
.40 
.69 
.39 
.29 
.24 

CHOKES 
400 MA. 12 Henry 90 Ohms, 6,000 V.D.C. Test. 

Hermetically Sealed. 41/2" x 5%" x 4%", 
lb. $3.85 

110MA. 9 Henry 3" diameter z 4" high ;1.20 

ALLEN SET SCREWS 
6-32x1-'8 10-32x1/4 

4-40x1/8 8-32x1,8 1/4-20x1/2 
4-40x3116 8-32x3 16 1/2-16x3/8 

All sines $1.50 per C 
Wrenches (2-56 out of stock) 24 each 
Allen Socket Head Screws, stainless steel, 10-32 slze 

3/80, 152", 1 1,8" $3perC 

Wrapped -BALL BEARINGS -New 
Mfg. ID OD Width 

Fafnir 33K5E 
ND 38 
Timken 
ND5202C13M 
ND 88503 
MRC 206SF 
Fafnir 545 

MR 1/2' wide 
8108 1/2' wide 
GB34X 1/4' wide 

3 16' I;2" - 5/32' 
5'16" 1 3/64" 9/32' 
1'2" 1 3/8" 7/16" 
1.2" 1 3/8" 1 3/8" (dual) 
43/64" 1 37/64" 21/32' 
1 5 32' 2 7.'16' 5/8" 
2 1-6" 2 5.'8" 15/32" 

NEEDLE BEARINGS 

112' 11/16' 

3/16' 11/32' 

Price 
254 

854 
1.25 
1.00 
1.25 
1.00 

304 
250 

HARDWARE ASSORTMENT - (mostly brass) 
-screws, nuts, washers, solder lugs. etc. 

3 lbs. $1.00 
SLIP RING ASSEMBLY - 5 silver plated 

rings on molded bakelite rotor. Stator holds 
2 silver carbon brushes for each ring. Rotor 
3%" O.D., fits 1%" shaft. Complete with 
brushes $2.95 

BRASS BINDING POST screw down with 
S-32 mounting screw, per hundred $5.00 

HANDLES -Brass 5/16" round stock, 4%" long, 
11/2" high, black, tapped 8-32....10 for 704 

GEAR REDUCTION BOX - Aluminum hous- 
ing, 161/2-1 ratio, 5'iá"z3ÿ'4"x6" plus coup- 
lings & base $5.00 

Aircraft Galley Kit -From B -29 -Contains Two 
1/2 gal. food warmers with Stainless lids. Op- 
erated on 115V., 60 Cyc or 24 V.D.C.; grill and 
chrome -plated soup warmer 24 V.D.C.; salt 
& pepper shakers; sugar dispenser; A.C. & 
D.C. line cords; canvas cover $15.00 

500 
Reals. 

500 OHMS 
1.5K OHMS 
2K OHMS 
2.5K OHMS 
2.5K OHMS 
10K OHMS 
25E OHMS 
50K OHMS 

ALLEN BRADLEY TYPE J POTENTIOMETERS 
Linear Taper 

Shaft Bushing Length AB No. 
1/4" SD 1/4" M440424-12 

5/16' 
SD 1/44" 430116-9 

1/8" SD 3/8' 
1/8" SD 1/4' 
1/2" /2 

51/2' 

1/4'SD 1/4' 

500 
100K OHMS 7/16' 3/8" 433196-4 
100K OHMS 1/4" SD 3/8' 440424-29 
100K OHMS 1/4' SD 1/4' 430116-26 

440424-11 100K OHMS 3/8' SD 3/8' 253729-15 ' 

M254161-2 50K OHMS 1; 8' BD 1/2' CBZ631497-1r 
252729-36 250K OHMS 1/8' SD 1/4' 253729-21 

CBZ631623-10 I MEG. 1 /°' SD 1/2' 427471-1 
2275-CRA 2 MEG. 3/8' 1/2" 9032105 
440424-13 "SD" Indicates slotted shaft for screw driver 

MINIMUM ORDER $3 All Orders f.o.b. PHILA., Pa. 
, _ _ _........ . LLL. C tüïC ce, 

Arch St. Cor. Croskey, Philadelphia 3, Pa. Telephone Rittenhouse 6-4927 

RG 81U 
wizezeirmatmemmer 

NEW -UNUSED 

52 OHM 

COAXIAL CABLE 
4¢ A FOOT 

500-2,500 feet - $40.00 per M 
3,000-5,000 feet 35.00 per M 
3,500-10,000 feet 30.00 per M 
10,500-20,000 feet 27.50 per M 
over 20,000 feet 25.00 per M 

No charge for reels. 

COAXIAL FITTINGS 

Hood 104 Socket 404 Plug 404 Angle Adaptor 
S0-239 PL -259 204 

83 -IR 83-ISP M-359 
83-IAP 

PL259A, 83-18PN, 83-12, 11021U, UG22U, 
G, UG85U Baby "N" plugs 404 each Fittings, UG85U Baby "N" plugs 404 each 
UG87U Baby "N" Socket, Gold Plated with Hood Attached 506 each 
831T, Tee $1.25 each 

PRECISION 
RESISTORS 
1% OR BETTER 

Any Order For 
100 pieces 10% Off 1000 pieces 20% Off 

6.68 
10.48 
10.84 
11.25 
11.74 

.250 11.1 

.334 13.15 

.557 52 

.627 6 

.767 75.1 

1.53 125 8 
2.04 180 
2.25 210 

1.01 5.21 
2.58 10.1 
3.39 10.9 
5 100 
5.05 270 

1/4 WATT -250 
12.32 16.37 123.8 
13.02 20. 147.5 
13.52 62.54 220.4 
13.89 79.81 301.8 14.98 105.8 306.6 

1/2 WATT -25C 
4,451 
5,000 
5,900 
6,500 
7,000 
7,500 
8,000 
8,500 

10,000 
14,825 

235 
260 
270 
298.3 
400 
723.1 

2,850 
3,427 
4.000 

1 WATT -30C 
1250 18000 
3,300 ' 20,000 
5000 000 
7,000 55,ÓO0 
9,000 

1 WATT -40W 
100,000 128,00 180,000 470,000 600,000 120,000 130,000 250,000 522,000 700,000 125,000 180.000 320,000 525,000 
1 Megohm,1 W,1 %, 65¢,5 %,40¢ 

414.3 
75 
2193 
10,000 
59,148 

15,000 
15,750 
17.000 
20.000 
25,00 
30,000 

100,600 
150,000 

65,000 
70.000 
75,000 

Mounting Brackets -(Bakelite) for sel- syns and differentials shown below, 
254 pair 

SELSYNS 

ONLY 
57.25 pair 

#C78248 
115 V.. 60 Cyc., 31,4' dia. x 41/2" holly. Used in Pairs for Remote Control. 
Also 50 V., 50 Cyc. $4.75 pair. 

SELSYN 
DIFFERENTIAL 

ONLY 
$2.25 ea. 

#C78249 
115V., 60 Cyc. 

Used between two gC78248's as dampener. Can be converted to a 3600 RPM Motor in 10 Minutes 
Conversion sheet supplied. 

Also 50 V., 50 Cyo., $1.50 ea. 
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SEARCHLIGHT SECTION (12 

PARTS FOR EVERY LABORATORY AND FOR THE SMALL MFGR. 

FREE 
RECTIFIER 

OFFER 
#1 -This is a full 
ware bridged selen- 
ium rectifier. Input 
115 to 130 A.C. 
Continuous duty. 
Output 15 milliam- 
peres at 25 volts 
drop. Less than 25 
volt drop if lass 
current is drawn. 
For instruments. 
relaye, etc. One of 

these will be sent free with each $10. ordered leaving 3000 to sell at 39c. each. 

#2 -THERMOSTAT G. E. 10 AMP. 

Adjustable to within 1°F. in range 135°F. to 
185°F, with scale and knob. Contacts 110 volt. 
Good for heating wax, compound, in tanks also 
oven control, etc. -Quantity in stock: 1433. 
Priced at 59c. ea. 

BRAND NEW NAVY SURPLUS 

14 INCH RHEOSTATS 
Any voltage up to 600 volts -9.2 amperes 
continuons duty - 10 011515 
LONG SHAFT. Can be bankedIn s -t.; 

or paraitdl. 

#92A -Extra cost feature is linear am- 
pere rating. Every section down to one 
ohm is wound for same current as the 
whole Rheostat -9.2 ampere to 9.2 am- 
pere, no drop. Price -$5.45 ea. 

STOCK UP ON AIRCRAFT LAMPS AT THESE 

Quan- 
tity 

EXCEPTIONAL BARGAIN PRICES 

Mfgr. Number Base 
List Our 

Price Price 
3,840 West'hse. 1747 Single Contact 50CP 12-16 V. $1.05 $.21 

Silvered Bowl 
x.18 4,800 West'hae. 1745 Single Contact 32CP 12-16 V. .90 

Silvered Bowl 
2,000 Weet'hae. 308 Red Double Contact 21CP 28 V. .55 .11 
2,400 Weat'hse. 311 Single Contact 50CP 28 V. .55 .11 
1,700 Weather. 988 Double Contact 2.5 Amp. 28 V. 1.05 .21 
5,000 G. E. 77 Single Contact 3CP 12-16 V. .30 .06 

28,000 G. E. 78 Double Contact 3CP 12-16 V. .30 .06 
5,000 G. E. M306 Double Contact 16CP 28 V. .45 .09 

11,000 G E. 307 Red Single Contact 21CP 28 V. .55 .11 
8,000 G. E. M310 Double Contact 32CP 28 V. .55 .11 

6,500 G. E. RP11 Flasher 5 Filament GE #1039 
Single Contact 6.6 Amp. 13 V. .50 .10 

34,000 Tung -Sol 302 Double Contact 3CP 28 V. .30 .06 
1,600 Tung -Sol 304 Double Contact 6CP 28 V. .35 .07 

368 Tung -Sol 311 Single Contact 50CP 28 V. .55 .11 
All packed in original package of ten; fifty packages to a carton. 
Minimum order: 10 of any one number (one pa kage). 

Extra 10% discount on any assortment of 1,000 
Extra 15% discount on any assortm nt of 5,000 
Extra 20% discount on any assortment of 10,000 

#85-G. E. THYRITE 
K-522332 (M) 

Diameter 3 in. Thickness ?s in. 1101e of 
in. 

Good voltage regulator, 3rd harmonic 
generator. 

Current: 
5 ma. at 18 volts: 10 ma. at 23 volts. 

20 ma. at 29 volts; 40 ma. at 36 volta. 
Rating: 3 watts maximum in air. 
Quantity: 2,808 -Priced at 25c. each. 

We have sold these at $I. right along. 

#82-G. E. THYRITE 
K -8396832-I. 

Diameter 1%'. Thickness %". 
Good voltage regulator, 3rd 
generator. 

Current: 5 ma. at 21 volts 
10 ma. at 24 volta 
20 ma. at 28 volts 
40 ma. at 33 volts 

RatIng 11 watt maximum in air. 

Hole 1". 
harmonic 

#80-EDISON FIXED 
THERMOSTAT 

Hermetically sealed. Explosion proof. 135 
degrees Fahrenheit, normally closed. Opens 
above 135 degrees. Sealed in glass. One 
ampere contacts. Fine for fire alarm sys- 
tem. Another 29c. bargain. Lists for over 
$3.00. Quantity in stock: 460. 

#1 -TERMINAL 
STRIP, 6 TERMINAL 

5 a 1" by 1" high overall, 
hard black bakelite mould- 
ed. with 8 x 32 brass studs, 
12 heavy brass hex nuts, 6 
lockwashers. Good for heavy 
or light wiring. Mounts on flat surface, insulated for 
5000 volts. Handsome ap- 
pearance, suitable for trans- mitters, industrial equip- 
ment; may be cut down to shorter size cheaply. Quan- tity: 17,247. -Priced at only Ile. each. 

#99A-1800 Mid. 12 
volt; Quantity: 1288; 
Very Special at 49c. 
each. 

#79A -HEATER 
VULCAN D5 o Ring 2" OD., 1" ID. 1" thick, fully armored, with upstanding porcelain bushing insulators Vv" high for two terminal leads, 35W, 55V: designed for two in series on 110V. Excellent for small compound heaters, wax heaters. small enough to hold and pour f rom. Liquid -proof design, easily installed in any pot or ladle, small tank, stamping die. Quantity in stock: 2.914. Priced at 19e. each. 

#89 - 
CANNON SOLENOID 

This item just mist be seen and tested to be appreciated. At 0 volts, 
draws 1-1/3 amperes, has r,¢ pound 
pull at 0'i in. stroke; 2 pound pull 
at Vs in. stroke. At 12 volts, draws 
2-2/3 amperes, has 1 pound pull at 
45 1n. stroke: 4 pound pull at $4 in. stroke. At 24 volts (rated voltage), 
draws 5 amperes, has 2 pound pull 
at % in. stroke: 8 pound pull at 96 in. stroke. Very compact, easily 
mounted. Tapered shaft that goes clear through back of the case. Quantity:2200-Priced at 69e each - 
Probably our greatest bargain. 

=12 -CARBON PILE 
VOLTAGE REGULATOR 

supplied with 30 watt. 50 ohm 
slide wire adjustable resistor: 
the voltage regulator has an 
even 18 volt output with a 
variable input of from 21 to 
30 volts D.C. The coil and 
upper bed make a very EF- 
FICIENT magnetizer if sup- 
plied 80 to 100 volt D.C. and 
an efficient DEMAGNETIZER 
on 110 A.C. The regulator 
can be disassembled for the 
above purpose in less than 1 

minute. Can also be used as 
a small magnetic chuck. - 
Quantity in stock: 10,500. 
Special price for both regula- 
tor and resistor: 89c. 

#4-300 OHM WIRE 
WOUND 

POTENTIOMETER 
watts, 1a,'p" diameter x 95' 

deep. 1" shaft above threads. 
Linear. 
Quantity in stock: 1,890 - 
Price 22c. 
We also have 437 of the 200 
ohms -same price. 

SELENIUM RECTIFIER, 
FULL -WAVE BRIDGE 

Up to 90 volt A.C. input, 20 
plate, output. 150 ma. con- 
tinuons duty. 

Special $1.35 each. 
Hilly ßf0 mailable 

76-60 DEGREE 
FAHRENHEIT 
THERMOSTAT 

Fixed thermostat. Closes at 
00 degrees and opens at 65 de- 
grees. 10 ampere contacts 
Snap action. Made by Blixon. 
Excellent for auto heater con- 
trol. Quantity in stock: 2,500. 
-We are closing these out at 
22c. each, less quantity dis- 
counts. 

NON -INDUCTIVE RESISTORS 
GLASS FERRULE 

Quan. Value Wattage 
198 2 Ohma 15 
213 10 Ohms 15 

85 10 Ohms 120 
43 15 Ohms 120 

450 25 Ohms 15 780 40 Ohms 20 
72 150 Ohms 120 
20 500 Ohms 15 

140 
255 

500 Ohms 

165 1000 Ohms 
800 Ohms115 

75 2000 Ohms 15 
140 4000 Ohms 20 320 9000 Ohms 35 

Length Price 
23. ' $.15 
2W .15 
9%' .45 
9W .45 
25Ç .15 
3' .20 
9W .45 
2 .15 
7 ' .40 
9W .45 
234' .15 
2W .15 
3' .20 43' .25 

PORCELAIN ENAMEL FERRULE 
174 10 
144 15 Ohms 

hms 100 9%,'100 

206 150 Ohms 100 9W 
FERRULE 

1,100 1.3 Ohms Type CX 
820 18 Ohms Type 
22 30 Ohms Type CX 
54 250000 Ohms Type B 
13 300000 Ohms Type B 
39 75 Ohms Type CX 
39 340 Ohms Type B Large stock regular W.W on hand. 

8' 

12' 
10' 
10' 
12' 

.45 

.45 

.45 

.45 

.15 

.40 

.50 

.45 

.45 

.50 

DONGAN Navy Type Ignition 
TRANSFORMER 

Catalogue No. 2705T 
This Is a 115 watt enclosed job with a 460 volt primary and a secondary of 5000 volt at 20 ma. 
Can you adapt it f 

Special $2.45 each 

FAMOUS ROBSON-BURGESS 
CONDENSER TESTER AND CIRCUIT 

CHECKER 
Attractively cased item for use on 110 A.C. or D.C., 

consisting of 125 volt full -wave bridged rectifier, re- sistor switch and neon light with six foot line -cord and 
plug and test leads. This Is one of the best Inexpensive 
condenser testers, because it actually puts D.C. current 
into the condenser. 

Regularly $7.95, our price, while 300 last, $2.95 each. 
Original cartons. 

TERMSNet 30 days to rated mfgrs and to 
schools. All shipments F.O.B. New 
York. 20% deposit on C.O.D. orders. 

EXCESS INVENTORY CORP. 
56 LISPENARD ST. 

ELECTRONICS DEPT. 
Tel. Walker 5-9135-9136 NEW YORK 13, N. Y. 
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SEARCHLIGHT SECTION 

atFa fia tionuoflcost PEAK ELECTRONICS CO. 
Industrials 

Schools - Labs 

50 MICROAMP METER 

This is the exact 
meter utilized in the 
Genera I Electric 
model YMW-1A Lab - 
Type Unimeter. 

50 M croamp Movement i- 2% 
2500 Ohms Resistance + 2% 
Knife -Edge pointer 
Uncrowded Multi -Range Scale 
4 x 41/2" Black Bakelite Case 
50 Microamp scale available at 25c 
additional 

BRAND NEW only $9.75 ea. 

METER SPECIALS 
2" GE 0-30 amps, D.0 2.95 
2" GE 0-1 amp RF (internal thermo) 2.95 
2" GE 0-5 ma (amp scale) 1.95 
2" GE 0-1.2 ma (0-1C2 scale) 2.49 
2" GE 0-1 ma (vc.i -:le) 2.95 
2" Gruen 0-3V DC (1000 ohms -volt) 2.45 
2" Weston 150-0-150 Microamps 3.49 
3" Westighouse 0-50 amps. AC 4.95 
3" Triplett 0-75 amps. AC 3.95 
3" WE 0-80 ma DC 2.95 
3" GE 200-0-200 volts DC 2.95 
3" McClintock 0-1 ma 3.95 
3" Westinghouse 0-2 ma DC 3.95 
3" Westinghouse 0-20 ma DC 3.95 
3" GE 0-15 ma DC (square) 3.95 
3" Westinghouse 0-150V AC 3.95 
3" Running time meter 110 v. 60 cy 7.95 

DAVEN AUDIO FREQUENCY 
METER MODEL 837E 

Direct readings from 0-30 KC in 4 separate ranges 
on 6' Weston Model 271 Fan Meter. Built-in 
voltage regulated power supply operates from 115 
volts 60 cycles, has high input impedance. With 
pick-up can be used to determine frequency in 
vibration tester. With suitable mixer can check 
deviation of R.F. carrier from standard. Mounts 
of 8%"x19" rack panel. Complete with tubes. 
Slightly used but perfect. Only $59.50 

"A POWERFUL BABY" 
This plate transformer built to rigid Signal Corps 
spec. Input 118 volts. 25 to 60 cycles. Has 2 sepa- 
rate 118 volt primaries and can be used on 110 or 
220 volts. Secondary 800 volts center tapped at 775 
mills. Exceptional regulatIon even when loaded to 
900 mIllsl Fully cased -4 mtg holes. 37 lbs. net wt. 
91/e x 61/2 x 7%/..Peak value at 7.95. 10 for $70.00 

CHOKE BARGAINS 
6 Henry 45 MA 300 ohms .39 
8 Henry 75 MA 230 ohms .59 
8 Henry 160 MA 140 ohms 1.39 

10 Henry 200 MA 150 ohms 1.95 
1.5 Henry 250 MA 72 ohms .60 

10 Henry 350 MA 60 ohms 3.75 
6 Henry 550 MA 30 ohms 4.95 

4.3 Henry 620 MA 42 ohms 4.95 
10 Henry 750 MA 95 ohms 11.50 

FILAMENT TRANSFORMER 
Two separate 118 volt, 25 to 60 cycle primaries. 
Can be used on 110 or 220 volts. Secondary 5 volts 
at 15 amps. Built to Signal Corps specs. Fully en- 
cased. 5 x 41/4 x 5%. Net wt. 10 lbs. $3.75 each. 
10 for $30.00. 

VERSATILE POWER 
These transformers have many uses -filament, Iso- 
lation. stepdown, bias, etc. 
All have 2 separate primaries for 110/220 volt 
25.60 cycle operation. Primaries. Can be used In 
series or parallel. 
3 Choices of Secondaries: 
Type 501-115 volts 500 mills and 6.3 volts 5 amps. 
Type 505-115 volts 900 mills and 6.3 volts 2 amps. 
Type 502-0.70-75 volts at 2.5 amps. (35-37 v. in. 
serles) 
Fully encased -4 mtg. holes, 5%a X 41/4 X 51/e 
Your cost any type. $1.95 each 

IO for $17.00 

AN/APT-2 AIRCRAFT RADAR 
JAMMER 

425.750 coos. Contains IO 
tubes: 

6AC7(2)-6AG77 34 (2)- 
5R4GY (1)-2x2 (I) 931A 
Unit has blower motor and 
400 oyc)e pwr supply com- 
plete wit i all tubes etc. 
BRAND NEW..619.95 each 

HIGH VOLTAGE -HIGH CURRENT 
PLATE 

1500-0-1500 volts at 1.5 amps. Tapped at 1350 and 
1250. Pri. 110/220 volts 50160 cycles In 2 Separate 

windings. Built to rigid 
Navy specs by Amer - 
tran. Suitable for 
broadcast transmitters. 
induction heating. etc. 
Size 10" x IO" x 7" s.w. 
125 lbs. $67.50 each. 

VARIABLE CERAMICONS 
1.5 to 7 MMF.... .24 .4 to 30 MMF.... .24 

3 to 13 MMF.... .24 7 to 45 MMF.... .24 
5 to 20 MME.... .24 10 to 110 MME.... .39 

AMERTRAN FILAMENT TRANS. 
5.25 volts at 21 amps. plus 2 x 7.75 v at 6 amps. 
Pri. 110 0 60 cy. H.V. Ins. 6" x 51/2 x 41/2".. 7.75 

SOLA CONSTANT VOLTAGE 
Transformer, input 95 to 130 output 115v. 350 VA. 
2.9 amps. 29.95 

RECTIFIER FILAMENT 
Trans. 2.5 V IO A Pri. 110 v. 60 cy. H.V. insula. 
tien. Cased 4.95 

AMERTRAN 500 VOLT PLATE 
1000 volt et at 300 ma. Pri. 110 v. 60 cy. 6" x 51/2". 
6.3 v 21 amps. Hermetically sealed. 110 v 60 cy 
PrI. 4.75 

WE BC 1091A -Radar RF unit -with magnetron, 
etc., In pressurized tank 59.50 

PHASE SHIFT CAPACITOR 

4 Stator Single Rotor. 0-360 Degrees 
Rotation Only 2.95 each 

I -196-B SIGNAL GENERATOR 175- 
220 Mcs. With Tube and Carrying 
Case, $5.95. 

STEPDOWN TRANSFORMER 
220-110 volts. 110 watts. Fully encased. 511/s x 
4'íe x 51/4. 110V. 60 cycle $2.49 each 

WIRE WOUND RESISTORS 
5 Watt type AA, 20-25-50-200-470-2500- 

4060 ohms .09 ea. 
IO watt type AB, 25-40-84-400-470.1325- 

1900.2000-4000 ohms .15 ea. 
20 watt type DG, 50-70-100.150-300.750- 

1000-1500-2500.2700-5000-7500 
10000-16000.20000-30000 ohms .20 ea. 

30 watt type Dl, 100-150-2500.3000-4500- 
5300-7500.18000.40000 ohms .24 ea. 

I % PRECISION RESISTORS 
200-2500.5000-8500-10000 ohms $ 39 ea. 
50000-95000 ohms 49 ea. 
100000-750000-1 men 89 ea. 

CWI 60 AAG range calibrator and power supply, 
book, cables, etc 29.50 

H. V. VARIABLES 
150 MMF .5 Spacing $17.50 
250 MMF .5 Spacing 19.50 

75 MME .3 Spacing 9.50 
250 per section .051 3.95 
250 per section .1 5.95 
Scope Transformer Hermetically scaled 1,800 volts, 
4 ma. 6.3 volts, 9 amp., 21/2 volts, 2.5 amps.. 
5 x 31/4 x 33,4 $5.95 

W. W. POWER RHEOSTATS 
25 Ohm 25 Watt 39 

300 Ohm 50 Watt 69 
50 Ohm 50 Watt 69 
150 Ohm 50 Watt 69 
Dual 200 Ohm 50 Watt 89 
Voltage Regulated Power Supply -Input 110 v. 60 
ey. Delivers 150 v. DC -Well filtered (3 chokes) 
uses VR 150 and 6X5. Has extra 6.3 v. winding. 
Swell for eco's. freq. meters, etc., I6x3%x5 with 
tubes. Only 6.95 

HIGH VOLTAGE - HIGH CURRENT 
LOW PRICE 

MICA CAPACITORS** 
XR .0001 MMF 5 KV .75 

F2L.0005 MMF 5 KV .85 
F2L .001 M MF 5 KV 1.39 
F2L .0015 MMF 5 KV 1.69 
F2L .003 MMF 5 KV 1.90 
XS .005 MME 5 KV 2.50 
F3L .007 MMF 5 KV 2.75 G I .00024 M M F 6 KV 4.50 61 .001 MMF 6 KV 4.75 
F3L .002 M M F 6 KV 3.50 
F3L .0025 MMF 6 KV 3.60 
F3L .003 MMF 6 KV 3.75 MX .004 MMF 6 KV 4.95 
F3L .0005 MMF 8 KV 2.90 
F3L .006 MME 8 KV 3.00 
*PL .001 MMF8KV 4.95 
F3L .0015 M M F 8 KV 3.50 
F3L .002 MMF 8 KV 4.00 
F3L .0025 MMF 8 KV 4.50 
F3L .003 MMF 8 KV 5.00 
F3L .004 MMF 8 KV 5.50 
F3L .005 MME 8 KV 6.00 
F3L .01 MME 8KV 6.50 
G2.0005 MMF 10 KV 5.95 

'G2.002 MMF IO KV 6.95 
XA .0005 MMF 12 KV 4.90 
*G4.008 M M F 12 KV 26.50 
64.0033 MME 20 KV 22.50 
G4 .004 MMF 20 KV 24.50 
G4.001 MMF 25 KV 32.50 
04 .0015 M M F 25 KV 32.50 
All ratings "working.voltage." 

Tolerance ± % 
'Ceramic case. 

MEGOHM METER 
Industrial Instruments Model 
L2AU 110/220 volts 60 cycle 
input. Direct reading from 
0-100000 megohms on 4" 
meter. Can be extended 
to 500000 megohms 
with external supply. 
Sloping hardwood 
Cabinet 15"x8'xIO". 
Brand new with tubes 
plus running spare 
parts including extra 
tubes. Great value 
only $69.95. 

GENERAL RADIO VARIAC 2 KVA 
Model 100 Q. 110 v. 60 cy. Inv. 0.135 v. out. 18 

ampo. BRAND NEW 39.50 

SPERTI RF 

VACUUM SWITCH 
9200 volts peak, 8 amps. Used as 
antenna switch in Collins ART 13. 
BRAND new $1.75 

U. H. F. COAX. CONNECTORS 
UG 12U-831 R-831 J-UG21 U-831 AP- 

831SP .39 ea. 

Precision 15 Meg. 196 Accuracy Resistor. 
Non -inductive, 1 watt, hermetically sealed 
in glass .39c each; 10 for $3.50. 

OIL CONDENSERS 
I1 mfd 250 roc- .85 .1/.1 mfd 7000 

5 mfd 150 vac- .49 
I mfd 600 vdo- .29 
2 mfd 600 vdc- .39 
4 mfd 600 vdc- .59 

3/3 mfd 600 vdo- .79 
10 mfd 600 vdo- .95 
14 mfd 600 vilo -1.35 
2 mfd 1000 vdo- .79 
4 mfd 1000 vdc- .95 

15 mfd 1000 vdc-2.95 
2 mfd 1500 vdo-1.25 

1 mfd 2000 vdo-1.45 
2 mfd 4000 vdo-5.50 
3 mfd 3000 vdc-3.95 
I mfd 5000 vdc-4.50 

vac -2.25 
.1 mfd 7500 vdo-1.95 
I mfd 7500 vdo-9.25 
4 mfd 8 kv da -19.95 
.01/.01 mfd 12 kv 

dc -5.75 
.005/.01 mfd 12 kv 

dc -5.50 
.03 mfd 16 kv dc -5.75 
.65 mfd 12,500 

vdc-12.95 
.75/.35 mfd 8/16 

kv -12.95 
.02 mid 20 kv dc -7.95 

1 KW TRANSTAT 
or Stepdown Transformer 

110/220 volts 60 cycle Input. 
Output variable plus or minus 
10% of 115 volts at 8.5 amps. 
Also can be connected to give 
different voltage combinations. 
Brand new Special 9.95 

MIDGET VARIABLE BARGAINS 
Hammerfund MC 250S 250 mmi $ .60 
Hammerlund MC 320S 320 mmf .79 
Hammerlund APC 100 100 mmf .39 
Bud MC 913 35 mmf.. D.S 1.25 
Hammerlund HF 15 15 mmf .39 
National TMS 150 mmf .79 

Tremendous stocks on hand. Please send 
requests for quotas. Special quantity dis- 
counts. Price f.o.b. N. Y. 20% with 
order less rated, balance C. O. D. Minimum 
order $3.00. 

PEAK ELECTRONICS CO. 
188 Washington St., New York 7, N. Y. 

PHONE CO -7-6443 

DEPARTMENT EA 

SEND FOR BULLETIN 
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SEARCHLIGHT SECTION tip 

SURPLUS - CLEARANCE SALE -CHOICE ELECTRONICS! 
5 -Meter 

Walkie-Talkie 
Model BC -322 Transceiv- 
er; simple, popular com- 
munications unit. Freq. 
range 52-65 mc. Uses 
only two tubes, types 33 
and 30. Includes a 5 mc. 
crystal in a crystal cali- 
brator circuit. Range 5 to 
50 miles, depending upon 
location a n d altitude. 
Operates from single bat- 
tery block (not supplied) 
available from mfr., or 
it: her sources. Supplied 
te;tli handset, less anten- 
na, ha ttery. Excellent 
rnulìt ion. 
PRICE, EACH 

$20.95 
Telescoping Antenna 
for 
Above $2.00 

12 V.D.C. P.A. SYSTEM 

25 watts peak power output amplifier. 
Powered from 12 volt storage battery, 
drain 6 amps."operate"and only 2 amps. 
in "standby." 
Mfd. by RCA, supplied with RCA close - 
talking Dynamic microphone, miscellane- 
ous accessories and instruction booklet. 
Output Impedance -15 ohms (2-8 ohm 
speakers). 

Ideal for sound trucks, portable amplifier require- 
ments, boat or ship installations, etc. Beautifully 
constructed. shock mounted, and compact. Dim: 
11/4"0.8"x60$". Uses a 637 driving a 6SN7-GT, driv- 
ing 2-6L6 beam power tubes. Self -rectifying 12 volt 
Vibrapack within amplifier. Equipment is New. sur- 
plus, and guaranteed. With tubes. 

PRICE, with misc, accessories 
and DYNAMIC MICROPHONE $54%5 

32 VDC 110 AC CONVERTER 
Mfd. by Kato Engineering, for marine or farm in- stallation. Rotary type, compact and ruggedly built 
for continuous duty. Rubber shock mounting on filter 
case, with complete input and output filtering. Out- 
put 110 volts, 00 cycles AC, .225 KVA, but will 
operate efficiently on loads up to 300 watts. New 
units only. 

PRICE, EACH 

Quantities, 10 or more, Each 

$39.95 
$32.00 

RADIO TRANSMITTERS 
Immediate Delivery from Stock 

BC -325 Transmitter, 400W.AI, 100 W. -A2 & A3. 
1.5 to 18.0 inc. M.O. or E'ral control on 0 frequen- 
cies. Operates from I10/220/1/60c. AC. With 
tubes in excellent condition. 
PRICE, EACH $400.00 

Phone- 
LOngacre 4-4490-1 

BC -447, 300 W. AI. 2 -Channel Transmitter, Com- 
plete and self-contained in one cabinet, 36x29x12" 
I1., includes RF sections, power supplies, and con - r) equipment. Freq. range 4.0 to 13.4 me. Oper- 
ates from 110/220/V/1/50-60. AC. With tubes. Excellent condition. 
PRICE, EACH $425.00 
TCR-Radiomarine Transmitter, 125 
watts (conservative) Al, A2, & A3. 
l'or ship or shore station radio telephony, 6 chan- 
nels in 2 to 3 me hand controlled by remote control 
box supplied. Complete RF, modulator and power 
supply (:or 110 or 220 V. 50/60 cycles AC) in one 
cabinet. Excellent condition, with tubes and re- 
mote control box. 

EACH $500.00 
BC -319-A Transmitter, CW only 300 watts output. 
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, 96.200A 2 -KW Ill" section. Large cabinet 
with complete 1t1' end containing the VFO, in- termediate sections and PA stage. Almost new, 
but lacks PA inductance only. Power supply sepa- rate unit not available, but can be built. Less 
tubes. PRICE $500,00 
RMCA 8023 H F Ship Transmitter, 200 watts out- put. Al and Al. Freq. range 4.0 to 20 mc. Oper- ate, front mg set (not supplied) in IF main trans- mitter (RMCA type 8024). With tubes, but no radio receiver. Excellent cond. PRICE, EACH 

$350.00 MACKAY SHIP TRANSMITTERS. The following 
Mackay ship -radio types are available: 150 -AY, 
151 -Al, 149-A, 136-A, 104-M, 147-M. Some new, most in excellent condition. Write for prices. LINK FM Transmitter -Receiver, 70.100 MC. Model 
1498 DC, Wall style cabinet containing transmitter, 
receiver and 14 V.D.C. power supply, handset. Dim: 
34"x21"x11'. NEW CONDITION. Complete with 
tubes, crystals, special telescopic antenna, instruc- 
tion book, 50 W. output. PRICE EACH $600.00 
NOTICE: Price quoted cbove do not include 
crating or packing. Price for packing will 
be quoted upon specification as to whether 
export or domestic packing is desired. 
BC -620 FM Transmitter -Receiver. Mobile or port- 
able unit main part rrt' SCR -510. NEW, with tubes 
and complete crystals but less accessories or power 
supply (operates from batteries or vibrator power 
stubbly). Export packed. PRICE EACH 550.00 
BC603, 604, 683, 684, Transmitters, Receivers. Hain components of SCR -508, 528, and 608, 628 
I'M mobile installations. Dynamotor and tubes 
tipplied. 
PRICE, New Br' -603 Ite,it or, w/dynamotor. 
I nbes 540.00 
PRICE. Ilsed but excellent condition $1000 
PRICE. New BC -604 Transmitter, w/dynamotor, 
tubes, crystals $50.00 
BC -683 Receiver, New w/dynamotor and tubes. 
EACH $40.00 
BC -684 Transmitter, New w/dynamotor, tubes and crystals. EACH $50.00 
BD -72 Switchboards. 12 -position field switchboards. 
N -tv and con) Dime, packed two to case. 
EACH $60.09 SB-14/GT Larne Airport Switchboard. With sepa- 
rate power supply, operates from 110V. AC. 50-60 
cycles, to charge telephone batteries and operate 
switchboard. Both in handsome metal cabinets. 
approx. 50' high, 30" wide and 22" deep. New 

qpt. 
PRICE, per Switchboard and l'ow'er Supply$300.00 

MISCELLANEOUS SPECIALS 
APQ2 Transmitter, only, with tubes. Almost New. 
Each $37.50 
SN-1/APQ5 Synchronizer, with tubes. Almost New. 
Each $37.50 
Collins Autotune Remote Control Unit, Type ('DL 
23377. Has 10 -position dial selector for remote 
control of transmitters, .plus two meters for chan- 
nel indication and volume level, and speech an -Mi- 
ller stages with limiter stage. Good cond. 
EACH $25,00 
TA -126 4 -Channel Aircraft Transmitters, less dyna- 
actor and -c.ossories, lint with tubes. Excellent 

condition. EACH $40.00 
SCR -55,1.72 D. F. Equipment, consists of large 
metal cabinet with radio receiver Nat'l NC -100-A, Input Antplfier and Etc( tronie Switch, Oscilloscope 
and DC Amplifier (for ' isnal DP indication), plus self-contained 110v. 60 cycle AC paver supply. 
With tubes, no other accessories or loop. Excellent 
rand. PRICE. EACH $210.00 
Radio Receiver BC -1066-A. part of Test Eqpt. IE- 
46-A. Covers "1" and "G" bands. Battery oper- 
ated. With tubes, but less batteries or phones. Ex- 
rellent condition $25.00 
Signal Generator, Model 78-E, made by Measure- 
ments Corp. of P.00nton. Range 50-75 MC, but can 
easily be converted. Inrludes ndcrovolter for regu- 
lating output, tubes, and calibration chart. Oper- 
ates from 110v, .00/60 cycles AC. Excellent condi- 
tion. PRICE, EACH $50.00 

EXTRA SPECIALS!! 
1100 Lbs. #18 DCC Magnet Wire, per lb. (lot 
price) 37t/x6 
1,600 mid, 15W.V.D.C., approx. 10,000, lot price, noel 20c 
VT -127A, platinum grid tubes. New. Each $2.50 
Antenna Relays. GM 4P-DT,'250 ohms, Each 856 
Adlake Time Delay Relays, type 902-72-1. 220V. 
50/60 cycles, normally open. EACH $4.95 
Same as above. -but type 1040-65-4. 110 Volts. 
Each $3.45 

All Prices F.O.B. N.Y.C. 

Amertran Reactor, type W, .04 H., 1010v. RMS test. 
120 cycles, DC resist. 0.24 ohms, 2.4 amps. 
Each $3.95 Triple Potentiometers, 80 ohms per section, 2 Watts 
each section; for attenuators, etc. Each 906 Allen-Bradley dual pots., type J. 25M/2M, 1 -wart. 
Each 550 Same as above, but 5M/2M. Each 55e Standard Brand Capacitor, type 23E47, 2 ntfd/4,000 
Volts. Each $3,95 Standard Brand Capacitor, M-7466764-2, .2 ntfd/ 
11,000V, Each $9.75 
Minimum Acceptable Mail Order - 

$10.00 
SCR -536 HANDY -TALKIES 

We hate iu-st a few of these popu- 
lar Handy -Talkies, and they won't 
last long. All are in very excellent 
condition, and complete with crys- 
tals (receiving and transmitting) 
and batteries. All are in top op- 
erating condition, and preset at 
various operating frequencies rang- 
ing from 3.5 to 8.0 mc. Some 
available for operation in 80 meter 
ham band. We will supply units 
with matched frequencies as long 
as quantity permits. First come, 
first served! 
PRICE, EACH . $49.50 

Extra Set Batteries (A&B).., $2.50 

FREQUENCY 
METER 

TS-69/AP 
Frequency range 400 mc 
to 1.000 ma, continuous. 
Ideal for labs, schools. or 
fur hares experimenting 
with egpt. for civilian 
phone band. Black -crackle 
finished metal case, dim: 
6"x6"x22", contains vari- 
able length coax resonat- 
ing cavity with crystal 
rectifiers and 0-200 micro - 
ammeter, Veeder - Root 
counter and calibration 
charts insure extreme pre- 
cision. Telescopic anten- 
na, and coax line probe, 
with metal carrying case 
for entire equipment. New 
equipment. 

COMPLETE, EACH 
$42.50 

AMPLIDYNE MG SET 
Motor 110/220, 60 C. A. C. 

For Automatic or Remote' Control of heavy equip- ment, Mfd. by General Electric. Generator is Type V-5875677, motor 73AIt58; Navy type CG- 21ABU. Generator delivers 250 volts, DC, 375 watts. Motor, 113 or 230 volts l -phase, 60 cycles AC, rated at 34 11P RIM -1725. Includes capacitor for starting, and instructions for 115 or 230 volt connections. Generator section can be re- moved, and entire assembly shortened to make val- uable 'lo H. 1'. AC motor. quantity sufficient to warrant this conversion. 

PRICE, EACH $50.00 
DECK ENTRANCE INSULATORS 

Bowl and Flange Type Stauufacttired by (.111111 BRASS CO. for Army and Navy use. Has heavy galvanized metal flange 8r/s' diameter, porcelain, bowl set in rubber gaskets, top bell is 6'4" in diameter. Brass feed-thru rod 11W long. Insulation distance between top bell and flange is 4'4". Individually packed in cartons. Quantities available. 

NEW, price each $2.75 
Spare porcelain bowl, only, each. $ .75 

All Material Offered Subject to Prior Sale 

TELEMARINE COMMUNICATIONS COMPANY 
280 Ninth Ave., 

N. Y. 1, N. Y. 
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"TRANSTATS" 

SEARCHLIGHT SECTION 42 

Amertran 
Voltage 

Regulator 

BRAND 
NEW 

$75 
11.5 KVA: 50/80 cy. Commutator Range 0-115 V. 
Max. Amp. 100. Can be reconnected for 230 volts 
5 50 Amperes. 

WESTINGHOUSE MOTOR 
#I 171198-1.4 Horse Power 21 Volt, 70 Amps. 
1800 Rl'M Pump mounting on each end Bail bear- 
ing, compound wound 18" L x 8" H x 7" W. 

BRAND NEW $8.50 
OIL FILLED CAPACITORS 

C N I: 2 X .111fd 7000W VDC $2.45 
CN35: 251fd 600WVDC Bathtub 71$ 
CN38: 1Mfd 600WVDC Bathtub 49$ 
CN42: 2 X .64Mfd 600V Bathtub 30e 
CN61: 3 X .1Mfd 600V Bathtub 15$ 
CN72: 1Mfd 500V 556 
CN65:.OIMfd 800V Bathtub 156 
CN95: 111fd 200VBathtub 20C 
CN 103: 100Mfd 25WVDC Plug -In 35e 
CN104: 02Mfd 200WVDC Tubular 10$ 
CNI13: 3 X .22MM 600V 15e 
CN 120:.046/.055Mfd 600V Bathtub 156 
CNXOI: 2/.03511fd 500V 156 
CNX02: 3 X .05111d Cylindrical 156 

MICA CAPACITORS 
.25Mfd 501) WVDC 20$ 
.000051Mfd 3000 WVDC 356 
.15Mfd 500 WVDC 250 
.01 Mfd 1200 WVDC 390 
.115Mfd 2000WVDC Type PL1159-30íI $3.50 

A.C. CAPACITORS 
CN7B: 2.5Mfd 430 VAC 41/2" x 2"D $1.75 
CNI12: 400Mfd 450VAC 5" x 2"D $1.75 
CN204W: .566/.127/.055Mfd 330VAC 206 

RELAYS 
5521: 24VDC .SPST, 2A G.E. #55337 ea. 256 
R568: 6VDC 3PDT, 15A G.E. #B100J4 ea. 506 
R565: 24DVC DPST, 15A, Allied BO4D32 ea. 30$ 
R572: 24VD1' OUST, 200A, Guardian #B7B ea. 75C 
R561: 24VDC SPST, 15A, Allied B013D35 ea. 25$ 
R563: 24VDC SPST, 200 A, A.B. #X89309 ea. 75C 
R533: 24VDC DPDT, 15A, G.E. #CR 2791 ea. 256 
5552: 24VDC DPDT. ISA, Leach #1054AItW 

ea. 306 
R566: 24VDC DPDT, 15A, GM #13013 ea. 306 
5567: 24 VDC 3PDT, 15A, Allied ea. 306 
R559: 24VDC 4PDT, 15A, GM #13016 ea. 35f 
5554: 32VDC, SPST, 75A, Leach #7220-32 

ea. 70C 
R526: 75VDC DPST, Struthers Dunn Norm. 

Open 30A ea. $1.35 
R571: 113VDC DPDT, Price #311, 1900 Ohms 

ea. 706 
5522: 115VAC 3PST, 6A, S.D. #1CXX100 

ea. $1.75 
R534: 115VAC DPDT, Thermal Time 40 

Sec. IA ea. $1.00 
5512: 20VAC Annunciator Drop Type SPST 

6 Amp ea. 200 
RI00: 115VAC l0A 3PDT Allied #D0X1 

ea. $2.25 

HEAVY DUTY RESISTORS 
.52 OHMS 1000 Watts, Air Wound $1.00 

IO OHMS 1000 Watts, Air Wound $1.00 

WEST. WATTMETERS (NEW) 
free CS. 240V/60cy/lph 15 Amp., 3W....512.50 
Type CS, 120V/60cy/lDh 15 Amp., 2W $9.50 
Type CA, 120V/60cy/lph 15 Amp., 2W $9.50 
LORAN RECEIVER/INDICATOR Model DAS -1. 

110V/60 cy. input. Complete with 32 tubes. 
Uses 5CPI CRT as Indicator tube. Like 
New $65. 

Write 
for 

112 Page 
Catalog 

on 
company 

letterhead 

All prices F.O.B. Boston. 

WESTINGHOUSE FLEXARC WELDERS 
Transformer type, for single operator. These 
welders have been used but are in the same condi- 
tion as new. Fully guaranteed to operate satisfac- 
torily. Operates at primary input of 440 or 550 
volts, AC, single phase. Has output of 700 amperes. 
Unit has current adjustment to fit wide range of 
work. Machines have low input KVA and high 
power factor giving more welding amperes output 
for a given input KV -a or line capacity. Welders 
are of sturdy construction enclosed in heavy sheet 
steel, providing mechanical protection to the wind- 
ings and internal connections. Unit is self cooling 
and has built in circuit breaker to de -energize the 
welder and also to give overload and short circuit 
prat"etiot. 

Special Price $125 

WESTON PORT. VOLTAMMETER 
Model 280. 
Two Ranges 
3/ 15/150 
Volts and 
3/15 /30 
Amperes. Ac- 
curacy 1%. 
Complete 
with black 
leather carry - 
i n g case. 
Brand New. 

Spatial 

$21 

60 CYCLE TRANS. AND CHOKES 
G.E. #686457: l'ri. 110V 60 Cy. Sec: 1/1.5/3/6- 

/8/10 Volts $1.75 
G.E. #68G450: l'ri. 500/250V 60 Cy. Sec. 72.5V 

31.3 MA $1.75 
G.E. #68G449: Driver Trans. for 7G Synchro 

Drive. lhi: 200V 80 Cy. Sec: 260VCT $1.25 
Ra;t eon lnterstage UX8442: l'ri. Minus 40 Volts, 

h'. e: flus 411 Volts Test 1250V RMS 402 
Lengan #2140: l'ri. 115V 60 Cy.. Sec: 11V 

1 SOSIA - 65e 
Amer. Trans: Pri. 115V 60 Cy, Sec: 5V 5.0A, 

It' IO.UA, Test Volts 35000 $15.00 
Rath^on DC RC Choke UX8887D: 30 henries 

S IMA, Test Voltage 12,000 EMS $1.03 
Fedeal -T51060: Pri. 300 Ohms Sec: 250,000 

Ohms. Freq. Response 400-3600 Cy 50C 
Thermador Bias #CS8706: Pri. 200/220/240V 

5e-60 Cy. Sec: 150V 100.11A, 2000V Test 95e 
Chicago Sec. Current Trans: 3 Ph. 60 Cy. Ratio 

5:5 Amps. Consists of 3 Single Phase Trans. 
in I I.1 ame. S Bttcdsn 3.0 Ohms. Test Vole 
2500 V AC $4.00 

K.V. Fil. Trans: Pri. 115V 60 Co. Sec: 5V 20A 
20.000V Test, 5V l0A 35.000V Test $15.00 

Oscilloscope Oscillator Trans: 3 Micro -Seconds, 
4 Windings 1:1 Ratio Each Winding $1.03 

POTENTIOMETERS and RHEOSTATS 
#5697: 10K/10K 4W Screw Shaft W.W 3/$1.00 
#5073 15K 4W l',9" Shaft W.W 4/$1.00 
#5149: 51. 4W Screw Shaft W.W 4/51.00 
#5039: SK 4W 1" Shaft W.W 4/51.00 
#1001: 5K 2W 1" Shaft Carbon 4/$1.00 
#1002: 211cg 2W ya" Shaft Carbon 3/51.00 
#1903: 75 Ohms 3W 1/2" Shaft W.W 4/51.00 
#1004: 6K/6K 3W %a" Shaft Carbon 4/51.00 
50 Watts -22 Ohms, 40 Ohms, 50/50 Ohms, 

300/300 Ohms, 400/400 Ohms, 10K Ohms: 
1" Shafts. Your choice ea. 75e 

25 Watts -2 Ohms, 25 Ohms, 50 Ohms, 225 Ohms, 
550 Ohms, 500 Ohms, 3000 Ohms, 5000 Ohms. 
20K Ohms; W.W. Your choice ea. 50e 

The above are only a few representative samples of 
the many THOUSANDS we have in stock. Let us 
quo'e Sou un saur r e:tuirements. 

AIR COOLED TRANS. (NEW) 
Pennsylvania 10 KVA; Two insulated windings. 

220/110 Volts. A remarkable value at $05.00 
westinghouse. 460/230-230/115 Volts. 11/2 KVA, 

. $21.90 
Gó eral EEleetric, 1 KVA; 60 cycle, 460/230-230/ 

115 Volt. Cat. No. 61G29 - $19.00 
Westinghouse. 460/230-230/115 Volts, 1 KVA, 

Type JR. $17.00 

Outdoor Distribu 
OIL FILLED-. 

General Electric 3 

KVA; Type HS; 
3000/5200Y - 115/ 
230. Style 3266596 - 
GI 

In original 
$36 Factory 3 

Cases 

Westinghouse Type 
CSP 2400/41601" 
Volts to 120/240 

71/¢ KVA.. $ 100 
3 KVA $50 
1ÿa KVA $37.50 

400 CYCLE TRANSFORMERS 

TR1024; l'ri: 115V 400 Cy. See: 700V 120MA; 
2.5V 3.OA; 2.5V ';.OA: 6.3V 2.25A; 6.3V 2.25A. 

$1.00 
TRI016; G.E. Pri: 115V 400 Cl.' Sec: 800VCT 159 

MA; 5V 3.0A $1.00 
TRI031: Pri: 115V 400 Cy. Sec: 700V 315MA: 

2008V 100MA; 6.3V 15A; 18V 600 MA; 5 S7 00 
MA. 00 

TR1085; Kenyon Pri: 110V 400 Cy. Sec: 800 V 
150MA; 200V 30MA; 5V 3.OA: 6.3V 7.5A 51.00 

TRI005: G.E. Pri: 115V 400 Cy. Sec: 790V 400 
MA; 5.18V 6.0A; 5.18V 6.0A; 5.18V 2.0A 51.00 
100V 40MA. - 75c 

TRI006: Pri: 115V 400 Cy. Sec: 900V 75MA: 
100V 40 MA 75C 

TR1042: Pri: 115V 400 Cy. Sec: 1100V 500MA: 
25V 2.2A; 6.3V 2.0A; 5V 3.0A: 5V 9.0A...81.65 

TR1048: Pri: 115V 400 Cy. Sec: 4250V 7.5MA; 
2.5V 1.75A $2.00 

151027; Pri: 115V 400 Cy. Sec: 6.3V 800MA; 2.5V 
1.75A. 75e 

TR1028; G.E. Pri: 115V 400 Cy. Sec: 787V 39MA: 
374V 465IA; 730V 170MA: 6.3V 600MA; 6.3V 
900MA 6.8V 150MA: 6.7V 5.5A $1.00 

TRI021' G.E. Pri: 115V 400 Cy. Sec: 6.1V 7.0A: 
6.7V 000MA; 6.3V 300MA $1.00 

RESISTORS 

.3 Ohms Dual 150 Watts Bracket 60f 

.45 Ohms Dual 150 Watts Bracket 60c 
4 Ohre; 150 Watts "Ribfex" Ferrule 60e 
20 Ohms 30 Watts Bracket 142 
100 Ohms 50 Watts Bracket 16e 

250 Ohms 90 Watts Bracket 450 
1000 Ohms 40 Watts Flat Type f66 
5000 Ohms 40 Watts Bracket 162 
300 Ohms 50 Watts Bracket 176 
250 Ohms 50 Watts Bracket "Non Inductive" 176 
1200 Ohms Lamp Adapter (S846358A) 50e 
Multi Tap 1600 Ohms/2000/100/100 Flat Type 144 
Multi Tan 1600/2000/3600/2700 Flat Type 146 
2000 Ohms 34 Watts Bracket 16C 
5000 Ohms 10 Watts Bracket 7C 
5000 Ohms 5 Watts Ferrule 76 
12,000 Ohms 16 Watts Bracket Type EN IIC 
14,000 Ohms 120 Watts Ferrule 606 
50.000 Ohms 50 Watts Bracket 18c 
3 Megs 40 Watts Ferrule 60C 
40 Mens IO,VOO Volts Max Ferrule 756 
45 Ohms 25 Watts Bracket Il 
5 Ohms 5 Watts Bracket 7C 
IO Ohms 25 Watts Bracket 8e 

MINE DETECTOR SCR 625 Complete with tubes. 
Ideal for locating hurled metal, pipes, treasure, 
metallic fragments in lumber. Approx. depth of 
detection 6' depending on soil conditions. New 
$65. Like New $45. 

CRYSTAL CONTROLLED MV SIGNAL GENERA- 
TOR, MM -144. Hickok. 15KC-30 MC. Crystal 
control at 100 KC and 1000 KC. Output Voltage 
Ranges RF 5,0 MV to 100,000 MV. Complete 
with instruction book. Like New $45. 

DELUXE STREAMLINED CABINET RACKS. 
Chrome decorated, hinged door on top w/catch 
and hinged door on back. Amateur or W.E. 
notched panels fit. Black crackled 28-1/2" high, 
18" deep. Panel space 26-1/2". Like New. 

SIS. ea. 2/527. 
RCA COAST GUARD TRANS. Receiver TItC-120. 

2000-3500 KCS, 5W A3 Emission w/2 Vibrapack 
Power Supplies. Like New $35. 

Orders accepted from rated concerns on open accounts. Net 30 days. 

Dept. E. 11. 110 Pearl Street, Boston 10, Mass. 
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,ECK 
MESE 

OIL CAPACITORS 
ndard brand oil -tilled capacitors at 

.ces far below present manufacturers' 
st. 

Volts 
iffd. D.C. Price 

.02 5000 

.035 10000 

.05 600.1 

.25 30ÓÓ 

.25 10000 

.5 600 

.5 3000 
"2x.5 400 

1 600 
1 1000 
1 

2 
30001 

2 1000 

Volts 
Mfd. D.C. Price 

$1.89 
3.95 
.49 
.89 

1.90 
.39 
.89 2.5- 

1.10 
.89 

3.25 

.89 

.89 
1.90 1 
2.65 1 
.69 1 
.79 50 

1500 
2000 
2500 
3000 

40ÓÓ 
5-5 600 

600 

1ÓÓÓ 
600 

1000 
1500 

1ÓÓÓ 
1000 
400 

1.90 
2.95 
3.40 
3.90 
4.93 
9.90 

.49 

.89 
1.49 
.89 

1.79 
2.25 
3.25 
1.10 
1.90 
2.80 
9.00 - sosillasew" 

STANDARD BRAND 

POWER RESISTORS 
Durably manufactured to comply with the most rigid codes. 
Ohms l'ype Tol. Clase Coat Price 

5 AA 5% 
5 AA 5 
5 AA 5 0 
6 DJ b 
5 DJ 10% 

10 AB 10% 

4030 

AB 
AB 5%% 

60 AB 10 
50 AB 10 0 
60 AB 10 

100 AB 10 
100 DJ 5 n 
100 DJ 
125 DH 10y% 

160 50 AAB 
G 

16% 

2000 AAB 5 0 
520 DG 51 

1000000 

ES 8 
FD 5 0 

2000 AB 10 
2500 DJ 100/ 
2500 DJ 8% 

HE 10 
2702500 DG 5% 270 

HE 18% 
3000 HA 5 

40000 DJG 15% 
4000 DJ 5% 
4000 AB 5 
5000 HA 5 0 
5000o AB 10 

AB 10% 
8000 AB 10% 

10000 DCK} 15y% 

20000 
18000 

DG 1B Ó% 

A C $0.07 
B A .07 
A A .07 
A A .18 

.18 

.10 

.15 

.15 

.10 

.10 

.10 

.18 

.18 
15 

.180 

.18 

.15 

.18 
4 

.24 
.10 
.18 

18 
.18 
.49 
.49 
.49 
.15 
.18 
.18 
.15 
.49 
.10 
10 

.10 

.15 

.18 

.15 

.15 

1461161111111111$ IMMIMillean11111611MMIligle. 

Ir Condensers. Cardwell dual - stator 'ransmitting condenser Type M0180BD 
190 pfd. maximum per section; 16 pfd. minimum per section; one-half these val- 
nes in series resonate circuits. A $7.00 value! Only $2.49 
i'aidwell fixed plug-in air condenser Type 
.13)100 -OS; 0.125 air gap; 100 pfd. capita - 

1 ty. Only $1.19 

SPAGHETTI 
Fibre Glass Sleeving 

. in 36 -inch lengths; #20; red, black, 
green, and tracer. 
Per 36 -inch length 40 

Plastic Sleeving 
," clear; in 200 -foot and 300 -foot rolls. 
Per foot 29 

black; in 400 -foot rolls. Per foot 3! 
black; in 150 -foot coils. Per foot 40 

Varnished Fabric Sleeving 
In 36 -inch lengths 

Size 
wlß 
',710 

'-2 
',/16" 
7/16" 
1/2" 

Per length 
40 
90 
90 

190 
110 
190 
190 

LUES 
TUBES! TUBES! TUBES! 

From ignitions thru photocells -from 
simple germanium crystal diodes to multi - 
element photocells -the RADIO SHACK 
carries all types at competitive prices. 
*Manufacturers: write or wire for our low 
prices on large quantities. 

Type Price Type Price 
6ACT ....$ 0.99 1B32 $ 3.95 
6AG5" .... .99 2J49 30.00 
6AG7" .... 1.06 2J55 35.00 
6AK55 .... 1.39 2J61 38.00 
6C4" .29 3B24 1.50 
6AK6" .89 3B26/RKR73 
C5B 1.90 4.95 
C6A 9.00 3C23 6.50 
FG27A 12.50 3C24 .38 
QK59 45.00 4J36 45.00 
QK60 45.00 4J37 45.00 
QK61 45.00 5JP1 19.00 
QK72 45.00 5JP2 19.00 
VR90 ... .75 5JP4 19.00 
VR105 ... .75 6C21 24.00 
VR150 ... .75 274B 1.25 
VT127A .. 3.95 304TH 3.95 
WL417 .... 22.50 304TL 1.95 
WL653 .... 22.50 350A 3.95 
ZP653 .... 22.50 371B 2.50 
ZP679 22.50 723/AB .. 7.50 
1B22 3.95 724B 4.50 
1P23 3.95 13 

813A 27.95 

1B24 3.95 866A 7.98 
1B27 3.95 872A 1.75 

Sliver Mica Capacitors. This bag of 100 
silver micas in at least ten values between 
15 pfd. and 1000 pfd. is easily worth 
$25.00. Our low price only $2.49 
Jensen 15 -inch PM Speaker A15PM. Used, 
but in good condition, these speakers pro- vide a terrific sock at frequencies up to 
10,000 cycles. A punch value $19.0 
Electric Cabling Twine. Manufactured by 
Ludlow Manufacturing and Sales Company 
of Boston; mildew resistant; packaged in 
wrapped one-half pound rolls in sizes No. 
3, No. 4, No. 9, No. 11, and No. 12. Per 
roll 790 
Struthers -Dunn Type ADBT8 Relay; ten - ampere DPST contacts; 110 -volt 60 -cycle 
coil $2.95 
Super -sensitive SPDT Relay; one -ampere 
contacts; 11,300 -ohm coil; contacts close at 700 microamperes and open at 600 mi- 
croamperes $1.95 
Flexible Armored Shafting to fit aircraft 
or mobile radio control. 72 -inch or 80 - 
inch lengths 490 
Shielded Push-pull Audio Output Trans- 
former originally designed for Super -Pro; 
matches two 6V6's to 500 ohms 890 
Aircraft Communications Set. CAA -Certi- 
fied RTA1B $900.00 
Co -ax Cables. Brand new 60 -foot coils of 
RGBU complete with 8318P fittings se- 
curely fastened to each end $1.95 
Co -ax Fittings. Always popular co -axial 
fittings are available in job lot prices at 
the Radio Shack. For example: 
831R Receptacle 400 
831SP Straight Plug 450 
831AP Angle Plug 550 
83-76s Hood 100 
Durable Test Leads with red and black 
superflex safety wire directly connected 
to brilliantly colored plastic angle -tip 
plugs and 6 -inch probes 790 
Standard BB Unmarked Binding Post; 
8/32 x SA" threaded stud; locked top Bake- 
lite construction 76 
10 -ampere Binding Post Adaptor converts 
a banana plug terminal to a binding 
Post 90 
Porcelain Insulators. A smashing value 
on conical porcelain feed-thru insulators. 
lee" diameter; lead plated %" bolts 6" 
long, with washers, lock washers, and 
six nuts 190 

Tie IRS (Al 10)11(0) 

!IHI(A1(CIF al/90 
CABLE ADDRESS RADIOSNACK 

161 WASHINGTON ST., BOSTON, MASS., U.S.A. 

GRAIN OF WHEAT LAMPS 

Mazda C.E. 323 
3V..19 A 

Used for 4umnat 
ing meters, compass 
dials, airplane in- 
struments, etc. Sol- 
dering iron removes 
lamp from base to 
use in models, doll 
houses, miniature 
trains, Xmas trees, 
etc. 

Mazda G.E. 328 
6V..2 A 

Photographs 3 times actual size. Glass Bulb 
Vs" a 3" 

Either type 

3t/2" Wei" 

$1.50 doz. 
$75.00 per M. 
o 

Operates on Flashlight batteries, speed depending 
on the voltage. Fairly strong on 6 volts, full power 
and speed on 27 volts. Designed to be used in 
bombsights, automatic pilots, etc., 250 $5.00 
RPM. FEW MORE AT 

HAYDON or TELECH RON 
SYNCHRONOUS MOTOR 

topermi operatenute swatitthichses, etc., I Rev. 

SPECI 
! PRICEAL $3.85 

Many other speeds available at $5.25 up 

EST. 
1923 NAN EST. 

1923 

Experimenters and Inventors Supplies 

64 Dey St., New York 7, N. Y. 

BARGAIN BUYS 
RADAR SETS: 

APR/1 with tuning unit, $150.00 -also 
available -3 cm types. 
APS/3 and APS/9 complete. 

TUNING UNITS: 
TN/54 for APR/4-$125.00 (New) 

TUBES: 
3BP-1 $3.00 723A/B ...$5.00 
3EP-1 3.50 725 15.00 
531 2.50 726A 12.50 

827R $60.00 
METER: 

3"-0-150v DC (10 ma movement) $2.50 
Minimum order $5.00; F.O.B. New York 

Write for listings of other surplus bargains 

LERU LABORATORIES, INC. 
360 Bleecker St. New York 14, N. Y. 

CORRECTION 
In the October Issue of ELEC- 

TRONICS the advertisement of 
the 

POWERTRON 
Electrical Equipment Co. 

117 Lafayette St., N. Y. 13, N. Y. 

(On page 290) 
should have included the line: 

"Rebuilt . . . Thoroughly Re -Conditioned 
. . . Mechanically, Electrically Checked 
and Adjusted . . . Instruments Shipped 
Ready to Put into Actual Operation" 

The foregoing was omitted 
through our error. 

Classified Advertising Division 
ELECTRONICS 
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SEARCHLIGHT SECTION 
STANDARD POTENTIOMETER TYPE - MICROMAX 

L & N INDICATORS -CONTROLLERS RECORDERS 
Rebuilt ...Thoroughly re -conditioned ...Mechanically, 
and adjusted ...Instruments shipped ready to put into actual 

... Thoroughly re -conditioned ... Mechanically, electrically checked 
and adjusted ... Instruments shipped ready to put into actual use. 

Model S -RECORDER -CONTROLLER 

H.C.L. CONTACTS -115 
V, AC Motor. 

Ranges 
0-1000°F C/A 
0-1500°F C/A 
0-1800°F C/A 

200-2000°F C/A 
1000-2000°F C/A 

$210.00 

Model S -RECORDER -CONTROLLER 
H.C.L. Contacts -115 V. AC motor Extra set 
on -off contacts. Range 0-1500°F C/A 

$195.00 

MODEL R 

RECORDER - 
CONTROLLER 

H.C.L. Contacts - 
115 V. AC motor. 

RANGES 
0- 800°F C/A 

700-1400°F I/C 
200-2000° C/A 

$175.00 

Model S -RECORDER -CONTROLLER 
Single Pen -2 Thermocouples -2 sets H.C.L. 
Contacts -115 V. AC motor. Ranges: 0-1200° 
F C/A, 0-1800°F C/A. $195.00 

Model S -RECORDER -CONTROLLER 
Single Point -Chart tear -off feature 
-H.C.L. Contacts -115 V. AC Mo- $195.00 
tor. Range 0-1500°F C/A. 

I l l l l lli 1 l24i 11l l II 

MODEL C- 
INDICATOR - 
CONTROLLER 

H.C.L. Contacts -116V. 
AC Motor Ranges: 0- 
1500°F I/C, 0-1800°F 
C/A, 0-2000° C/A, 200- 
2000°F C/A. 

Model C $135.00 

MODEL S -RECORDER 
with alarm feature using relay & cam oper- 
ated contacts. Can be used as on -off con- 
troller without temperature setting device. 
115 V. AC motor. Range 0-1800°F C/A. 

$180.00 
MODEL S-2 PT. RECORDER 

110 V. AC Motor Range 0-1800°F C/A 
(No Controlling Action) 

$235.00 

SURPLUS BARGAINS NOW!! 
SELENIUM RECTIFIERS 

New -Fresh Stock -Not over 6 mos. old. 
Full wave bridge . . single phase . . resis- 
tive inductive load . . continuously rated ... conservative design. 

Max. 
R.M.S. Max. D.C. Output 

Type Input at 35° C Price 
5B-1 24 18 V © 3.1 A $5.03 

t 5B -I 24 18 V ® 5.2 A 6.73 
10B-1 24 18 V ® 10 A 8.71 
lB-1 24 19 V ® 1.6 A 4.04 

16B-1 24 19 V ® 16 A 16.40 
24B-1 24 19 V ® 24 A 23.76 
lB-2 48 37 V ® 1.2 A 7.21 
8B-2 48 37 V ® 3.1 A 9.60 
5B-2 48 37 V ® 5.2 A 13.37 

10B-2 48 37 V ® 10 A 17.18 
188-2 48 37 V ® 16 A 30.89 
24B-2 48 37 V ®24 A 44.67 
5B$ 144 110 V ® 5.2 A 35.70 
2B-8 144 112 V ® 2.4 A 21.86 
lB-8 144 114 V ® 1.2 A 17.34 
2B-7 168 131 V ® 2.4 A 25.51 
1B-7 168 133 V ® 1.2 A 19.68 
5B-7 168 133 V ® 5.2 A 41.10 

RECTIFIER TRANSFORMERS 
PRI -105/110/115/120 V.-50/60 
Cycles -Open Frame Construction 

.SEC -18 V ® 2.5 Amore 4 lbs $3.35 
18 V © S Amps 5 5 lbs 5.25 
18 V ® 10 Amps 10 lbs 6.75 
18 V ® 25 Amps 25 lbs 14.95 
18 V ®50 Amps 30 Ibo 24.75 
3d V ® 2.5 Amps 7 5 lbs 5.25 
86 V ® 5 Amps 10 lbs 6.50 
38 V ® 10 Amps 20 lbs 10.95 
36 V ® 25 Amps 30 lbs 22.50 

PRI -115 Volts -50/60 Cycles 
Open Frame Construction 

SSEC-135'145'155, 165 V ® .5 Amps 5 lbs. $5.25 
135/145/155/165 V ® 1.5 Amps 15 lbs. 7.95 
135/145/155/165 V ® 2.5 Amps 25 lbs. 13.50 
135/145/155/165 V ® 5 Amos 35 lbs. 24.50 

HIGH VOLTAGE CAPACITORS 
1 MFD 20 KV DC 18"x1334"x5" $25.00 

.1 MFD 25 KV DC-13"x7'x4' 9.85 
.001 MFD 50 KV DC -535'x7$4'14' Insulators 

4" dia. x 7' high 12.50 
,Cap, Volts 
Mfd. D.C. Height Width Length Price 
10 1000 5-7/8 x 1-3/4 x 3-7/8 $1.85 

4 1000 5-7/8 x 2-3/4 x 1-1/4" .85 
1 1000 3-5/7 x 2 x 1-1/16' .50 
1 500 2' x 1-1/4' x 1-1/16' .25 

.25 1000 1-1/2 x 1" x 3/4' .25 

HEINEMAN CIRCUIT BREAKER 
For use with low voltage, D.C., 100 Amps. 
Dimensions: 3%"H x 4"D x 1" W $1.75 
15 Amp, 115 V AC, Curve 3, CAT.AM 2511-16 

$1.75 
-35 Amp, 120 V AC, Curve 2, CAT.AM 1610R-35 

$1.75 
1.5 Amp, 117.5 V AC, Instant Trip $1.75 

WESTON Model 622 -New! 
D.C. Portables ... 1/2 of 1% ac- 
curacy ... High sensitivity . 

Moulded bakelite case ... A fa- 
mous instrument at a real low 
price. 
0-20 Range 
u -3U Microamps- 280 ohms.... 
0-30 Microampe-1800 ohms.... 
u -5u Mlcroamps- 150 ohms.... 
u-10 Microamps- 90 ohms.... 
0-2 0 Mlcroamps- 45 ohms.... 
0-100 Microamps- 10 ohms... 
U-1/5/20/50/100 Millivolts 
0- .5 Mills Thermal 
0-2 Mills Therm 

1.5/3/7.5/15/30/al 75 
150/300/750 Volts 

List 
$232.50 
202.50 
217.50 
210.00 
210.00 
210.00 
274.50 
300.00 
300.00 

Your 
Price 

$139.50 
121.50 
130.50 
126.00 
126.00 
126.00 
165.00 
180.00 
180.00 

294.75 237.00 

QUANTITIES LIMITED! ACT NOW! 

WHSE PORTABLE GALVANOMETER 

Type PX-12-7 M.A. move- 
ment, special scale, solid 
connecting terminale, con- 
tains a 1 volt Internal cell 
which can be easily re- 
moved for conversion to DC 
AMMETERS & VOLTMET- 
ERS, with leather case & 
canvas carrying strap. 

A buy at $4.95 

GE TYPE DO 50 DC AMMETER 
50 MV FULL SCALE, RECTAGULAR 3%" x 
3", Barrel 2%" DIAM, x 1%" DEEP, MOUNT- 
ING HOLES 2%" x 2%" c. to c. 
SPECIAL SCALE, CAN BE USED WITH 

EXT. SHUNT FOR ANY RANGE, 
BAKELITE CASE 

Price 10 for $27.50 

GE TYPE DO 50 DC VOLTMETER 
3 VOLTS FULL SCALE, 100 OHMS 1V, SPE- 

CIAL SCALE, SAME DIMENSIONS AS 
ABOVE, BAKELITE CASE 

Price 10 for $27.50 

MICROVOLTER-FERRIS Model 20B 
.2 to 100,000 microvolts output, continuously 
variable . . operates on 116 V. 60 cycle AC 

. push button selector for 18 frequencies 
from 455 K.C. to 22 M.C.... with or without 
400 cycle 30% modulation ... frequency may 
be varied ±2% by screwdriver adjustment. 

Your Price $100.00 

GE STEPDOWN TRANSFORMER 
PRI 116/230 V 60 cycles. 
SEC 32 V. Rating .5 KVA 
Isolation type cat 61G60 enclosed, bell end, 
cont. duty. 
Your Price $7.50 

STEPDOWN TRANSFORMER -SPECIAL 
Made by GE ... heavy duty ... considerable 
over -design . open frame . ideal for rectifier application . . . size 3%" x 33%" x 4". Primary -116 V 60 cycles. 
SEC -15 V. @ 12 amps ... a buy at.... $3.75 
SEC -10 V. @ 18 amps ... a buy at.... 3.75 

POWER TRANSFORMER 
Prl.-440/220 V 60 Cy Sec -125/115/105 V. Rating .8 KVA RCA Open construction. 
Bracket mounted, pri & sec terminal board. 
Overall dimensions: 6%" H. x 7%" W. x 8" D. Mounting Dimensions 6%" x 5%". 
Price $12.50 

TRANSTAT-3 K.V.A. 
Type RH Input: 115 V. 
10%. Output: 115 V. 
Max. Amps: 26 A. Made 
as a line voltage correc- 
tor 10% of Input voltage, 
or can be connected to 
give plus 20% or minus 
20% of Input. Can also 
be reconnected to be 

used as an isolated type stepdown with vari- 
able secondary. Input: 115 V. Output: 0-30 
Volts at 30 Amps. No Knob. 

A Real Buy at $18.00 
(Same type but .25 KVA. Input: 103-126 V. 
Output: 116 V.-2.17 A.) 

Price $6.50 

RHEOSTAT 
Ohms Amps Size -Diem. Price .872.50 

2 
13 

135' $1.75 
10 9.2 14' 5.95 
22 4.5-3.1 6' 6.50 
30 1.7- .9 234' 1.50 
32 2.4 335' 4.95 
40 1.12 2' 2.50 
50 1.11 2' 2.50 
75 

100 1 

3.5 
3' 2.95 

200 .25 134' .75 
250 2.5- .51 0' 7.50 

STRUTHERS-DUNN RELAYS 
D.P.S.T., Normally open, 115 V, 60 Cycle, AC 
coil, 30 Amp. contacts, fibre base with 4 holes 
for mounting. Dimensions, 4%" L x 3" W x 
3%" H. 
A Real Buy At $2.50 

ALL PRICES INDICATED ARE FOB OUR WAREHOUSE NYC. SHIPMENTS WILL BE MADE VIA RAILWAY EXPRESS UNLESS SUFFI- 
CIENT POSTAGE IS INCLUDED OR OTHER INSTRUCTIONS ISSUED. WE WILL REFUND EXCESS POSTAGE IN STAMPS. 

POWERTRON Electrical Equipment Co. 
'117 LAFAYETTE STREET Phone: WOrth 4-8610 NEW YORK 13, N. Y. 
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A LEEDS LEADER 
50 microamp movement ± 
2% 
2500 ohms DC Resistance ±2% 
Knife Edge Pointer 
4x4'/5 Black Bakelite Case 
Easily Read Multitester 
Scale 

This is the exact meter utilized In the G.E. YMW-IA 
Lab Type Unimeter 
A Great Special Each $9.75 

50 Microamp Scale 25c extra 

RECTIFIER 
TRANSFORMER 

DUAL PRIMARY 
110 V AC Each 

Secondary 0-35. 37V2 volt 
0-70, 75 volt 

This transformer is completely 
shielded. 
Extra Special $1.95 

BIAS TRANSFORMER 
Primary 115 V @ 0.5 Amp 
Secondary 6.3 V @ 1.2 Amp=. 

180 V @ .02 Amps. 
5.1 V @ 7.0 Amps. C.T. 

300 V @ .02 Amps. 
This transformer is completely shielded and hermeti- 
cally sealed. Brand New. 

Special $1.95 

AMERTRAN TRANSTAT 
Input: 230/115 V AC. Output: 103 to 126 volts at 
8.5 amps. Rated at .88 KVA. Will make a perfect 
230 to 115 volt stop down transformer at about 880 
watts. 

A real buy at $9.95 

11 1111111111111111111111111111111111111111111111111 I1111111181111111111111111111111111111111111 

Variable Transformer for precise Volt- 
age Control. Excellent mechanical 
construction, design, and durability. 

VARIABLE TRANSFORMERS 
TYPE 20: 115V. input, 0-135 V. output @ 3.0 amps. 

0.4 KVA $12.50 TYPE 116: Mounted; 115V input, 0.135 V. output @ 
7.5 amps. 1.0 KVA 23.00 TYPE 116U: Unmounted;. 115V. input, 0-135 V. out- 
put @ 7.5 amps. 1.0 KVA 19.00 TYPE 1126: 115V. Input, 0-135_-V. output @ 15.0 
amps. 2.0 KVA 46.00 TYPE 1226: 230V. input, tapped at 115 V., 0-270 V. 
output @ 9.0 amps. 2.4 KVA 46.00 TYPE 1156: 115V. Input, 0-135 V. output @ 45.0 
amps. 6.1 KVA 118.00 

If not rated 25%. with order, balance C.O.D. All prices F.O.B. 
our warehouse New York. We 'ship to any part of the globe. 
\Write Dept. EL 

SURPLUS 

LABORATORY EQUIPMENT 
We have in stock, for immediate delivery, the following surplus Laboratory Instru- ments, fully tested and guaranteed. 
General Radio: 107M Variable Inductors; 
224A, 724A, Wavemeters; 821A 'twin -T 
Bridge; 775A Frequency Limit Monitor. 
620A Het. Freq. Meter; 805A Std. Signal 
Generator. 
Ferris: 18B Signal Generator; 33A, 34A 
Crystal Calibrators; 16C Std. Signal Gen- 
erator. 
Boonton: 120A V.H.F. Circuit Checker; 
140A Wide Range BFO; 155A FM Signal 
Generator. 
Hewlett-Packard: P -6255B Interpolation 
Oscillator 510-1000 & 1280-2520 CPS. 
L & N: 4223 Precision Resistor; 7656 Port- 
able indicators and Standard Cell. 
Millen: P4E Synchroscopes. 
Western Electric: RA 90A High Voltage 
Power Supplies, }4900 V, -1000V DC., In- 
put 110V, 400; TS/5AP Range Calibrator 
(Sweep Marker Generator); 15154, D 
152212 Modulator Oil Units; TS9/APQ-5 
Range Calibrator Modulator; 157A Output 

Transformers; Breakdown Testers, 500 volt. 
Weston: Model 1; 0-300 M.A.; 0-500 Volt 
D.C. Model 45; 0-75 Volt; 0-300 Volt; 
0-1500 Volt; 0-150 M.A.; 0-300 M.A. D.C. 
785 Industrial Analyzer. 
Dumont: 213 Modulation Monitor. 
G.E.: LU Radar 'l'est Equipment. 
Distillation Products: Pirani Gauge. 
Industrial Instrurnents: RN -1 Wheatstone 
Bridges; MB8 Megohm Bridge. 
Shalleross: 621 Resistance Limit Bridge. 

WRITE FOR COMPLETE PRICE LIST 
All Equipment-F.O.B., New York City. 

Subject: To prior sale 

THE NATIONAL INSTRUMENT CO. 
FAR ROCKAWAY, N. Y. 

Cable Address: NATINSTRU, New York 

II The 

"KELLOGG DEHYDRATOR 
An all purpose self -reactivating dehydrating unit. 
To be used for removing moisture from gases. Numer- 
ous applications in the fields of Physics, Electronics 
and Chemistry. Dual insulated tanks with thermo- 
statically controlled heating elements. e6 1w Complete with 20 lbs. of Silica gel., 
heating elements, shut-off and safety 
valves. F.O.B., N. Y. 

INTERSTATE Appliance Co., Inc. 
Dept. KD, 600 Broadway, NEW YORK 12, N. Y. 

EE 
_7he Home of' RADIO_I 

75 VESEY STREET 
COrtlandt 7.2612 N.Y.C. 7 

t 

SOLI© SAVING SALE 
CLARE 200 OHMS 

24v SI'ST Normally open. No. 
1113, 15 amp contacts. Ship wt. 
I lb. 490 ea. 
Clare 3500 ohms, SPST OMA 
l'late circuit relay No. R30. 

89c ea. 
1ST RF TRANS. 

Ass'y MN26 & ARN-7 Stk#2C- 
3035-5/T7. Ship. wt. 31/2 lbs. 

$1.95 ea. 
ANT Trans Ass'y MN26 & ARN-7 
Stk#3CK-1084C-24. Ship, wt. 31/2 
lbs. 

$2.50 ea. 
G. E. ANTENNA 

Changeover relay. DI'DT & SPST- 
N.C. 50 ohms, 12v DC, 10 amp 
contacts. No. 37843 1157. Ship. 
wt. 1 lb. 

89c ea. 
POWER TRANSFORMER 
2.5a. C.T. at 150 ma, 1v 
50-61 1 

G.E.5c 
3a, 111v 

50-6Uc pri .F.. 

$5.25 ea. 

FILTER CHOKE 
415 x 31/2 a 41/2 h. 9 lbs. W.E. 
1000ma lhy 4 ohms. No. T46. 
Ship. nt. 21 lbs. 

$2.89 ea. 

Hi -Voltage Oil Filled Capacitor 
0.2 mf 500 wydc. Std. makes with Mtg. 
Brackets, $1.89 ea. 
Sigma Sensitive Relay -Type 4AH, SPOT, 
2,000 ohms, 4 ma in, 1.5 ma hold. Sealed 
unit. 5 prong plug in base. 99c ea. 

MIN. ORDER $2.50. PRICES NET 
F. O. B. OUR PLANT 

r 

nNersul 
I 
s¢n¢raI 

365 CANAL ST N. Y. 13 WA 5-9642 
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SEARCHLIGHT SECTION 

BEST SURPLUS BUYS 
RECTANGULAR OIL CONDENSERS 

1 mfd 600vdc... .25 . 2 mfd 5000vdc..4.95 
2 mfd 600vdc... .30 4 mfd 5000vdc..6.50 
3.5 mfd 600vdc.. .49 1 mfd 7500vdc..9.95 
4 mfd 600vdc... .45 .1 mfd 15,000vdc 
5 mfd 600 vdc.. .49 8.95 
10 mfd 600vdc.. .85 2 X.005 mfd 4000 
2 mfd 1000vdc.. .65 vdc 1 95 
4 mfd 1000vdc.. .95 2.1 mfd 7000vdc.1.95 
4 mfd 1500vdc..1.95 .15 mfd X 8000- 
1 mfd 2000vdc.. .85 vdc; .15v X 
2 mfd 2000vdc..1.50 5000vdc 1 95 
6 mfd 2000vdc..4.50 .25 mfd 20,000- 
2 mfd 3000vdc..2.65 vdc 19.95 
4 mfd 3000vdc..4.50 

.0001 X 20,000VDC MICA SANGAMO 
G3 $19.95 

GR STANDARD CONDENSER TYPE 509M 
0.02 mfd 3 95 

LOWEST TUBE PRICES 
2C26A .49 RKR73 $2.95 

7C4 .75 VR -150 .75 
10Y .49 801A .79 

12A6 .29 814 3.95 
15R .98 826 .59 

841 
864 

1625 
24G 
957 

.59 

.59 

.39 

.39 

.43 

TUBE SOCKETS 
Acorn, Ceramic 18 
Octal, Mica Filled, Ring Mounting, Am - 

phenol 06 
Octal, Ceramic, Ring Mounting 12 
Johnson #247 for 826,829 etc 25 
Johnson 210 4 Pin Med. Bayonet 29 
4 Prong Ceramic for 705, 715B etc 65 
Millen Plate Cap 3600L F/866 etc 18 

FUSES - HOLDERS - LAMPS 
4AG, 3A 250V Little Fuse $2.50 C, $22.00M 
Renewable 2" X 19/16" GE 30A 250V.. 20ea. 
Fuse Holder Little Fuse (341001) 10ea 
Mazda #323-3V Grain of Wheat 1Oea 

TRANSFORMER - CHOKES 
Amertran Filament Transformer 2.5V Ct 

@ 20A; -115V., 50/60 CPS PRI; HV. 
INS. $5.95 

Filter Choke 15H @ 150MA Sealed 1.25 
Filter Choke 15H @ 100MA Sealed .89 
UTC 41866 Standard AC -DC Choke 65MA 

Strap Mounting .49 

IF TRANSFORMER 
ALLADIN GA101 & GA102, Polyiron core; 
Air Tuned: Excellent Quality receiver, Re- 
placements -Input & Output IF; 465 KCS. 

PAIR $1.00 

COAX. CABLE 
RG 7U $35M RG 29U $35M 
RG 8U ....$37.50M RG 58U $59M 
RG 11U $100M 

DYNAMOTOR SUPPLY, for Mark II, Input, 
12V @ 9.4A, Output, 275 @ .110 and 500V 
@ .050A $4.95 
DYNAMOTOR SUPPLY, for SCR -522 (PE 94) 
28V Used Perfect $2.95 

1 

ALTIMETER RECEIVER 
RT7/APN1, Complete with 14 tubes, and 
dynamotor, Specially Priced $7.95 

All Material Fully Guaranteed, Minimum order 
$2.00 Unrated Accounts 25% with order. All 
equipment new Surplus, unless otherwise indi- 
cated. All prices FOB, N. Y. C. 

STANDARD RADIO - 
ELECTRICAL PRODUCTS 
2260 Washington Avenue 

New York 57, New York 

.125 MFD. 
27 KV.DC. 
With mounting brackets 

SELENIUM RECTIFIERS 
AND SPECIALIZED ELECTRONIC COMPONENTS 

THIS MONTH'S SPECIALS ! ! 
VACUUM CAPACITOR TRANSFORMER 

.. 
50 MMFD. 

20 KV. $495 

OIL CAPACITOR 

$1750 

HIGH CURRENT 

AMERTRAN 
5.1 Volts at 190 Amps. 
Primary 105/125 Volts 

Can easily deliver 250 Amps. Insula- 
tion 35 Kv. Test. Approx. Shipping 
weight 75 lbs. 

X1750 

Full Wave Bridge Types 
Input Output 

0-18VAC 0-13*VDC 
Type? Current Price 

B1-250 250 MA. 5.98 
B1-500 500 MA. 1.95 
B1-1 1 AMP. 2.49 
B1 -1X5 1.5 AMP. 2.95 
B1-3 3 AMP. 3.49 
B1-5 5 AMP. 5.95 
BI -7X5 7.5 AMP. 7.95 
BI -10 10 AMP. 9.95 
B1-15 15 AMT`. 13.95 
B1-20 20 AMP. 15.95 
B1-25 25 AMP. 20.95 
B1-30 30 AMP. 24.95 
B1-40 40 AMP. 27.95 
B1-50 50 AMP. 32.95 
B1-60 60 AMP. 36.95 

Three Phase Bridge Types Input Output 
0-126VAC 0-130*VDC 
Type? Current Price 
3B7-4 4 AMP. $32.95 
3B7-6 6 AMP. 48.90 
3B7-11 11 AMP. 65.00 

Input Output 
0-234VAC 0-250*VDC 
Type? Current Price 
3B13-4 4 AMP. 556.00 
3B13-6 6 AMP. 81.50 
31313-11 11 AMP. 110.00 

IMINIZIMIMMMIZIMEIML 
' Select Proper Capacitor From 

Full Wave Bridge Types 
Input Output 

0-54VAC 0-40*VDC 
Type? Current Price 
B3-150, 150 MA. $1.25 
B3-250' 250 MA. 1.95 
B3-600 600 MA. 3.25 

Input Output 
0-72VAC 0-54*VDC 
Type? Current Price 
B4 -1X2 1.2 AMP. $7.95 
B4 -3X5 3.5 AMP. 15.95 
B4-5 5 AMP. 17.95 

Input Output 
0-115VAC 0-110*VDC 
Type? Current Price 
B6-150 150 MA. $1.95 
B6-250 250 MA. 2.95 
136-400 400 MA. 4.95 
136-600 600 MA. 5.95 
136-800 800 MA. 7.95 
B6 -1X2 1.2 AMP. 9.95 
B6-2 2 AMP. 12.95 
B6, -3X5 3.5 AMP. 21.95 
B6-5 5 AMP. 24.95 
B6 -7X5 7.5 AMP. 32.95 
B6-10 10 AMP. 36.95 

Input Output 
0-234VAC 0-180*VDC 
Type? Current Price 
B13-4 4 AMP. $54.95 
B13 -7X5 7.6 AMP. 63.95 
B13-10 10 AM.. 69.95 

List Shown Below, to Obtain 

Full Wave Bridge Types 

0-36VAC 0-26*VDC 
ypef Current Price 

B2-150 150 MA. 5.98 
132-220 220 MA. 1.25 
B2-300 300 MA. 1.50 
B2-450 450 MA. 2.25 
B2-600 600 MA. 2.95 
B2-1 1 AMP. 3.95 
B2-2 2 AMP. 4.95 
132-3 3 AMP. 6.95 
B2-5 5 AMP. 9.95 
B2-6 6 AMP. 10.95 
B2 -7X5 7.5 AMP. 13.95 
B2-10 10 AMP. 15.95 
B2-15 15 AMP. 24.95 
B2-20 20 AMP. 27.95 
132-30 30 AMP. 36.95 

CENTER TAPPED TYPES 

Input-0 
2VAC 00-8*VDC 

Type? Current Price 
C1-10 10 AMP. $7.95 
C1-20 20 AMP. 12.95 
C1-30 30 AMP. 17.95 
C1-40 40 AMT. 21.95 
C1-50 50 AMP. 25.95 
C1-80 80 AMP. 34.95 
C1-120 120 AMP. 46.95 

put 
12 

Input O p 

T 

Higher D.C. Voltages Than Indicated 

RECTIFIER MOUNTING BRACKETS 
For Types B1 through B6. and Type Ci $ .35 per set 
For Types B13 .80 per set 
For Types 3B 1.20 per set 

Rectifier Transformers 
All Primaries I15VAC 50/60 

Cycles 
Type? Volte Amps. 
XF15-12 15 12 
TXF36-2 36 2 
TXF36-5 36 5 
TXF36-10 36 10 
TXF36-15 36 15 
TXF36-20 36 20 

Price 
$3.95 
3.95 
4.95 
7.95 

11.95 
17.95 

All TXF Types are Tapped 
to Deliver 32, 34. 36 Volts. 

RECTIFIER CHOKES 

Type Amps. Price 
HY2 .03 Hy 2 52.25 
11Y3 .03 Hy 3 2.95 
HY6 .02 Hy 5 3.25 
HY8X5 .02 By 8.5 7.95 
HY10 .02 Hy 10 9.95 
HYI2 .1258 12 12.95 
HY15 .015Hy 15 13.95 

RECTIFIER CAPACITORS 

CF -13 6000 MFD 10VDC $2.49 
CF -14 3000 MFD 12VDC 1.69 
CF -16 6000 MFD 12VDC 2.95 
CF -1 1000 MFD 15VDC .98 
CF -2 2000 MFD 15VDC 1.69 
CF -3 1000 MFD 25VDC 1.69 
CF -4 2X3500 MFD 25VDC 3.45 
CF -18 10000 MFD 25VDC 4.95 
CF -5 1500 MFD 30VDC 2.49 
CF -6' 4000 MFD 30VDC 3.25 
CF -7 3000 MFD 35VDC 3.25 
CF -8 100 MFD 50VDC .98 
CF -16 2000 MFD 50VDC 3.25 
CF -17 50 MFD 150VDC .59 
CF -9 200 MFD 150VDC 1.69 
CF -10 500 MFD 150VDC 3.25 
CF -11 100 MFD 350VDC 2.25 
CF -12 125 MFD 350VDC 2.49 

ELECTROLYTIC CAPACITORS 
Lots Lots 
of 10 of 100 

100 MFD 50 VDC $2.20 $19.00 
50 MFD 150 VDC 2.00 18.50 

3-8-20 MFD 350,150 VDC 4.70 43.00 
*20-20 MFD 400,250 VDC 4.50 38.00 

10 MFD 450 VDC 2.50 20.00 
15 MFD 450 VDC 2.50 20.00 

15-15 MFD 450 VDC 3.00 22.00 
40 MFD 450 V 'C 4.20 36.00 

* 4 prong plug- In type. 

To avoid shipping errors, kindly order by 

METERS 
0-15 MA.D.C. Weston ?506 2' Rd $2.95 0-30 A.D.C. Weston W/shunt 234' Rd., aircraft type 2.95 0-50 A.D.C. Weston ?301 336" Rd., Enclosed shunt 5.50 0-60 A.D.C. West., w. shunt, 234" Rd., aircraft type 3.25 0-120 A.D.C. West. w. shunt, 234' Rd., aircraft 

type 4.95 
O-8 V.A.C. G.E. 334' Round 2.95 0-30 V.D.C. West. 234' Rd., aircraft type 2.95 

YPe # 
ATTENTION 1 ! ! 

INDUSTRIALS. EXPORTERS. SCHOOLS 
GOVT AGENCIES, LABORATORIES 

Our engineering staff is at your service to facilitate 
the application of rectifiers for your specific re- 
quirements. 
Write for quantity discount on company letterhead. 

All prices subject to change without notice. 

Minimum order $3.00. No C.O.D.'s under 
$25.00. 25% deposit on C.O.D. Add 
10% for Parcel Post and handling. Terms: 
Net 10 days to rated concerns only. 

Orders Promptly Filled From Our Stocks 

-I- OPAD-GREEN COMPANY -W- 
71 Warren St. Phone:.BEekman 3-7385 New York 7, N. Y. 
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AIRCRAFT RADIOS 
Static Discharge Wicks AN/ASA-3 

Brand new approved type wick at unprecedented low 
price 89* ea. 

BOX OF 200 $150.00 

GLIDE PATH SET 
AN/ARN-5A companion to localizer equipment, 
100% complete including all plugs, shockmount. 
Brand New $25.00 

Localizer-Extra Special!! 
Instrument landing localizer set RC -103. 100% 
complete, including antenna (not shown). This 
equipment is sold with the type-certificable receiver 
BC -733-D and all cables, including 110-22/U, are 
completely fabricated. Save over $50.00 on installa- 
tion. (24v). $49.50 

(12V additional $7.00) 
RS911/ARN-5 Glide Path $60.00 

Flexible Shafting MC -215 
',or 274-N, ARC -5. 11L-42, 53" lengths.... $1.25 ea. 
154" lengths $1.85 ea. 

FL -8 Range Voice Filters $1 95 ea 

PLUGS 
ANY "AN" Type Connector - 50% off list. 20 or 
more 60%. Ortler by "AN" number or general 
description. 
274-N or ARC -5 Plugs: PL -147. 148, 151, 152. 
153, 154, 156 S.50 
í'LUGS for Radio Compass: PL -108 75t each, 
PL -112, $1.00 each. PL -118. $1.00, PL -122, $1.50 

RADIOS 
MN -26-C or Y 10090 complete, brand new 24-V 

$125.00 set 
(12 volt MN -26 available at $15.00 additional) 

ADF SCR -269-0 100% complete brand new 
$295.00 set 

ADF AN/ARN-7 100% comc'ste brand new 
$295.00 set 

SCR -183 Transmitter -Receiver, complete with 
Altimeterl AN/APN-1, 100% complete, brand new 

et 

$39.00 set 
Bendix Receiver RA -10 -DB, 100% complete. brand 
new $70.00 set AN/ARC-3 VHF Transceiver 100% complete, less 
vi vests, including mounts, plugs, dynamotors. etc. 
Brand New $450.00 Marker Beacon Rec. 100% complete incl. mount. 
plugs. prefab, antenna and indicator 24-V.-$24.50 
12V 517 50 set 

cc-iA10/eCRA FT 

101-E DIXWELL AVE. 

STOCK DELIVERY 
Bendix VHF Field Strength Meter 

1-95 Brand New 
A must for every radio repair shop & VHF operator. 
Range 100-156 MC. Checks frequency, field strength & radiation pattern $24.50 ea. 

RL -42 Antenna Reels $4.50 

DYNAMOTORS 
PE -86 w/fllter 24 V. in 250 Q .80 ma out $ 3.75 ea. DM -53-A (BC -733) 24 V. in 5.00 ea. DM -28 w/filter (BC -348) 24 V. in 5.75 ea. BD -83 Walter 1SCR-183) 12 V. in 10.00 ea. PE -73 waiter (BC -375) 24 V. in 20.00 ea. BD -77 w/filter (BC -191) 12 V. in 20.00 ea. DM -53 -AZ 12 V. In 7.00 ea. PE -109 12 V. inverter 50.00 ea. 
MG -149-F 24 V. inserter 25.00 ea. MG -149-H inverter $35.00 DY -21 /ARC -3 $10.00 DY-22/ARC-3 $4.00 

BRUSH SETS 
DM -24 (BC -224i 2 ea. LV & 11V $ .75 set DM -28 (BC -348) 2 ea. LV & HV .75 set DM -32 (274-N Rec.) 2 ea. LV & RV .35 set DM -33 (274-N Mod.) 2 ea. LV & 11V .45 set PE -109 (12-V compass) 2 LV only .60 set BD -77 or PE -73 2 LV 2 HV .95 set Compass. Band -change Motor .45 set 
Compass Autosyns .35 set PE -94 or PE -98 (SCR -522) set of 6 ea .95 set 

CONTROL BOXES GALORE 
MN -23-C Y or LB or BG -434-A $10.00 ea. 
Loop Control Box MN -52 3.50 ea. 
BC -602 for SCR -522 2.50 ea. 
BC -732 for BC -733 2.50 ea. 
BC -450 for SCR -274-N Ree 2.50 ea 
BC -451 for SCR -274-N Xmitter 2.00 ea. 
BC -1366 Jack Box .95 ea. 
Ant. Reel Control Box BC -461 .95 ea. 
Bendix Jack Box MI -22 2.50 ea. 
Change -Over Relay BK -22-K 4.50 ea. 
Compass Relay 8W-102 (12V) 3.95 ea. 
Antenna. Belay BC -442 2.50 ea. 

adï 

ALL MATERIAL BRAND NEW 
GUARANTEED 

"Our Reputation Is Your Protection" 
ASK ANY CERTIFICATED AIRLINE 

TERMS: If not rated, 25% with order, 
balance U.O.D. 

INDUSTRIES, INC. 
NEW HAVEN, CONNECTICUT 

4,1C 

PHONE 6-6893 

Height: (over insulators), 16". 
Width: 12". Depth: 4". Net 
weight: 36 pounds. Shipping 
weight: 50 pounds. 

15,000 V Working 
1 mfd. Capacitor 
Nationally Known Brand, Oil -Filled 

Priced at a fraction of origi- 
nal cost, these husky capaci- 
tors have hundreds of appli- 
cations -in communications, 
-in industry, as capacitor - 
discharge spot welders and 
power -factor correctors, -in 
the research laboratory. 

Only 1200 available, -Act 
Now! 

$ 1 500 
EACH 

NEW -SURPLUS 
Individually packed 
for overseas shipment. 

WIRE -WRITE 
or PHONE 

(Market 1-4568) 

SAN FRANCISCO 
RADIO & SUPPLY CO. 
1284 Market St. San Francisco 2, Calif. 

BOONTON 
140-A BEAT FREQUENCY GENERATOR 
Range 20 CPS to 5 MC. Output Voltage I MV to 
32 Volts. We have one unit for Immediate delivery. 
RECONDITIONED GUARANTEED 

THE NATIONAL INSTRUMENT CO. 
FAR ROCKAWAY NEW YORK 

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. 

300 New Surplus 

Relays or Contactors 
All in original manufacturers 

cartons 

110 volt, 60 cycle 
Cutler Hammer Type 619 un- 
mounted contactors 

4 pole, 25 amp., 600 volt nor- 
mally open contactors 
Some have pilot contacts. 

L. R. RUOFF 
94-18 51 Ave. Elmhurst, N. Y. 

We have one of the largest 
stocks in the country of 

AN-UG and UHF 
and BRITISH TYPE 

CONNECTORS 
Write us your requirements 

Attention: 
INDUSTRIALS LABS 
SCHOOLS AMATEURS 

Let us quote on components and equipment 
that you require. We have too many items to 
be listed here. Place your name on our mail- 
ing list now for news of exceptional buys! 

Write for FREE CATALOG 

AC 
0 R 

ELECTRONICS 
ni CORPORATION 

80 Vesey St. Dept. E-11 New York 7, N. Y. 

An 
Investment 

Productive advertising 
is an INVESTMENT 
rather than an EX- 
PENDITURE. 
"Searchlight" adver- 
tisers almost invariably 
report prompt and sat- 
isfactory results. 

BE CONVINCED - 
send us your advertise- 
ment TODAY. 

Address 
Classified Advertising Division 

ELECTRONICS 
330 W. 42nd St.. N. Y. 18. N. Y. 
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SEARCHLIGHT SECTION 

OIL FI. ED CONDENSERS 

Standard Brand Upright Type 
Stand -Off Insulators 

4 Mfd. 600 VDC 
G Mfd. 600 VDC ... _ 

7 Mfd. 600 VDC 
8 Mfd 603 VDC 

10 Mfd 600 VDC 
$ Mfd 1000 VDC 

s .45 
.69 
.74 
.79 
.89 

1.90 

MICROPHONE CABLE 

A B C D E F 

A-.18 Strands Silver -Plated Tinsel. 6- 
Double Serving Cellulose Acetate. C -Yarn 
with Moisture Proof Treatment. D -Black 
'Braid. E -Salt and Pepper Braid. F - 
Braid of Tinned Copper, 4 Strands S I rand 

6 
B S G. 0n Serve.H-1/16 r 

Jacket, Black 
4c foot 

1 
POWER 

TRANSFORMERS 

50 mil -6 3V 
Fully 

Shielded Flush Mount a, 
100 5v 2 apps 580V 

2 

ISO m@ 2 a ps750amps- 
5V 

T. 2.95 
20Ì3 amps 750V 

amps- 51."m 

T..- 3.39 SV il j.3V @ 3.3 amp 
Ps 815V C.T.. 4.45 

SPEAKER 
Specials 

fj 

b. 

Top Ouottty, 
rrfcision- 

kers 
abso 

lute minimum acs utlt t Stock 

up nowt 
l 

3" P.M. -.68 X7 o 
Alnico 
Alnico V 

$ 
1.15 

ea 

3" P -M.-1 oz Alnico 1,89 
4" P.MP.M. Speaker ........ 99 

5"%P.M.-11.47z 
Alnico 

oz Alnico 
1.15 V 
1.55 

5" P.M.2.15 oz Alnico V 2,75 

8" P.M oz Alnico V 
3.69 

8" P.M.-6.8pz Alnico 4,95 
10" P.M 

.6.8 Alnico V 

1 Y' P.M oz Alnico V 5.95 

P.M. -6.821 oz Alnico 357.95 1 

2withM P. Ou rrts 

cam0 

6V6 P 680 
8" Dyna th 6V6 P.P. 

.. 3.95 comet. 
field 

12^ Dynamic .6V6 
ohms 

1. 

field with 6,95 comp l. 

OuDynamic.1000 ohms 5.95 

field VOL UM E CONTROL Bargains 
, 

TRANSFORMERS 

Notionally advertised 
- brand. An exceptional value. Ali brand nethw. 

1 Take advantage of is saving now! 
With Switch 10,000 ohm 25,000 ohms V.C. 

3C. shaft 
50,000 ohms V. C., 

shaft 
C., 3" 

2,000 ohms 
V. 

3"shaft 
500,000 ohms V.C. 

3" shaft -Tapped 
1 meg ohms V.C. 

3" shaft -Topped C 3" shaft -Topped 2 meg ohms V.C., 3" shaft -Topped only 44c eo. 
tails 

Medium Size 456 KC Outpuns 32e 
former -Input G 

Medium Size 456 KC IF Irons- 39c 
former with AVC Top.-.--.- 

Midge KC IF Irons - 
t Size 

Put & Output . 49e 

MINIMUM ORDER $1.00 
WHEN ORDERING -Send 25% deposit 
for all C.O.D. Shipments. Include suf- 
ficient postage - s will be re- 
funded. Orders without postage will be 
shipped express collect. All prices 
F.O.B., New York City. 3 

iLNCt0 RABID I C - 

i1 
Dept. 5, 71 West Broadway 

New York 7, N. Y. BEEKMAN 3-6498 

F; 

oc,; 
<:.,: 

`íl 

a 

OtiTifewhva 
ottadew 

LS -3 SPEAKERS 
Navy type. In waterproof 
metal case. Jensen six inch 
PM Speaker. $7.95 New 
Army type. Enclosed in metal 
ease. Six Inch Jensen PM 
Speaker. Used. $4.95 
Good condition.,.. 

A NATURAL!!! 

TOM 

THUMB 

CAMERA 

RADIO 

The Ideal Companion for 
Outdoor Activities 
A Year Around Must 
Precision Built - Beauti- 
fully Designed 
Excellent Tone Quality 
Portable Batt. Operated 
Radio 
Reflex Type Camera 
16 Pictures Less Batteries 

on Súii- $26.57 ard 
Film Dealer Price 

TUBES 

2x2/8 79 2.50 .75 
3C24 60 
3E29 4.95 
415F7 

1.10 
33 .98 

Spec .49 
304TH 7.95 
371B 2.80 
393A 7.75 
531 

7Ó2B 33.75 
713A 1.35 
805 4.75 
811 2.00 
813 6.95 
815 
826 2.10 .69 
830B 5.00 
832 37 
872A 2.25 
1625 .45 

.90 
8012 4.75 
9006 .49 

95 
HY69 
5B12.25 

HY615 .98 
RK73 3.95 
10T1 amperite .39 
3BP1 2.45 
SBPL 1.95 
5BP4 95 

CP1 3.45 
5FP7 3.45 
6AC7W 1.15 
6NH7 .50 
6V6GT .80 
25L6GT .60 
25Z5 .60 

PIONEER #2K20 
ROTARY CONVERTER 

Input: 230VDC, 1.5 amperes. 
Output: 110VAC, 60 cycle - 
200 volt amperes. 
1.82 amperes Power factor 0.9 
Sleeve bearing type. 3600 
RPM. 
Dimension: 11%' x 6"x 8%'. 
Includes -Biter unit to Sup- 
press high frequency currents -5 foot cord with male and 
female plugs -Manual -spare 
brushes. New $49.95 

SENSATIONAL! 
RECHARGE YOUR AUTO 
BATTERY with the NEW 

AUTOMATIC AUTO 
RADIO 

Dealer $34.97 
Prloe 
with BUILT-IN 

BATTERY CHARGER 
Patent pending 

Sensational Features' 
Powerful 6 Tube Radio 

RADIO 
3 Gang Condenser 
Extra R.F. Stage 

For Increased Senslvlty 
Large P.M. Speaker 
Single Compact Unit 
Easily Installed 

BATTERY CHARGER 
Charges Through Radio 
Simply plug Radio Cord 
into 110 r. A.C. Electric 
Outlet 
Makes Winter Starting 
Sure 

CAPACITORS (Standard Brand) 
BATH TUB Each Ten 

.05mfd 600vdo $0.10 $0.08 
2x.05mfd 600vdo .15 .12 

lmfd 600vdo .20 .15 
lmfd 600vdc .40 .35 
2mfd 600vdo .50 .45 

.05mfd 1000vdo .55 .50 
CERAMIC 

135mmf 5000vdo 3 fo .29 
ELECTROLYTIC Each Ten 

2500mfd 3vdo $0.30 $0.28 
24000mfd 3vdo 4.95 4.65 
1000mfd 25vdo .90 .75 

24mfd 350vdo .39 .35 
011 -Filled 

4mfd 400vdo $0.50 $0.45 
.25mfd 600vdc .20 .17 

lmfd 600vdo .35 .30 
lmfd 600vdc .35 30 
2mfd 600vdo .35 .30 
4mfd 600vdc .55. .50 
5mfd 600vdc .60 .55 
8mfd 600vdo .80 .75 

l0mtd 600vdo 1.00 .90 
10mid 1000vdc 1.75 1.60 
2mfd 5000vdo 6.50 6.25 

.0008mfd 15000vdc 6.95 6.50 
.045mfd 16000vdo 2.95 '2.75 

Paper 
5mfd 200vdc $0.20 $0.17 

.006mfd 400vdc 
Tubular .19 .15 

16mfd 400vdo 1.50 1.30 
8-8mfd 600vdc 

Flltermlte .85 
3x8mfd 600vdo 1.49 1.25 

8-8-4mfd 050vdc 1.49 1.25 

POTENTIOMETERS (STANDARD BRANDS) 
Price 

Cat. No. Type Ohms Watt Taper Bush Shaft Each Ten 
.092B2 W W 3,000 2 L 1/2' l' $0.25 $0.20 
.136B1 W W 5,000 2 1/2' 5/8's1 25 20 
.063 W W 20,000 3 3/8" 1 1/16'e1 25 20 
.18781 W W 3,000 4 3/8' 1 3/32's1 27 22 

25 3/8' 1/2' 55 50 
25 1/2' l' 69 55 
25 1/2' 1' 69 55 

2 1/2' l' 28 25 

.155B1 W W 15,000 

.105 W W 20,000 

.100B1 Carbon 200dú0 

.123B1 C 5,000 

.P052 
2 

CC 25,ÓÓÓ 
.120B1 C 25,000 
.122B3 C 50,000 
.125B1 C 50,000 
.N139 C 1MEG 

2 
2 
2 
2 
2 
2 
2 

L 
L 
L 
L 
L 
L 
L 

L 
L 
L 
L 
L 
L 
L 

1/4' 
1/2' 
3/8' 
1/2' 
3/8' 
1/4' 
3/8' 

3/4' 
7/8' 

1 3/4' 
5/8' 
7/8' 
3/4' 
5/16' 

22 
22 
25 

.25 

.25 

.40 

19 
17 

.20 

.20 
0 

.20 

.35 

JUST ARRIVED! 
RS/ARN-7 

RADIO COMPASS RECEIVER 
Airborne 15 tube Superhet re- 
ceiver. Capable of C W tone, 
and voice reception over fre- 
quency range of 100-175 Kc, 
operates from 115V, 400 cycle 
AC. Can be easily converted 
to home use. New. $44.50 
Used. Excellent $32.95 
condition P 

SPECIAL ! ! 

FAMOUS 

TOM 

THUMB 
Portable 
RADIO 
ATTP 

Recharges Its own Dry 
Batteries 
Operates on Battery-A.C.- 
D.C. Less Batteries 
Four Tube $25.95 
Superhet- 
erodyne Dealer Price 

SPECIALS 
Sound Powered Chest Set -Headset 

and Mike $18.95 

6 90MAy20SÓ 
Swinging Choke 7-5 

$25 
H2Y 

DC Voltammeter I-23 0-10 Volt 0-35 
Amps, 2T4 Dia. Pocket Type in 
Leather Case. Battery Testtng.$1.20 

HS -33 
35 Headset 

600 Ohm Cord4 
2.39 and P12 

233 Magnetron $15.00 
700B Magnetron $35.00 

RELAYS 
6VDCf, DPDT. Antenna. Coll 1SÓ 

90 H0 
6VDC, DPDT, contacts, 6 S. coil, 33 

ohm, nur. open $0.45 
24VDC, 5A, DPDT, Allied 

#BJ6D36 
2 
Leach, 

50A, SPST, current, 
$0.40 

$1.49 
110VAC, DPST, contacts Struthers 

Dunn CXA1970, 230 VDC 1 
Amp 51.95 

110VAC. DPDT, RF antenna, 
change -over $3.50 

110VAC, Mercury time delay. 30-40 
sec., release .3 sec $12.95 

115VAC, DPST, contacts Struthers 
Dunn 8913X2(103, 115VAC,Amp 

$2.30 
115VAC, Time delay. 1 minute enclosed 

in waterproof metal box $3.95 
120VAC contacts: 

98V 30A, AC 20A, DC 
115V 30A, AC 20A. DC 
230V 15A, AC 3A, DC 
enclosed in metal case, hingedf 

$4.50 

CIRCUIT BREAKERS 
24 VDC..220 AMP. Heinemann $0.49 
115V, 30 AMP, Heinemann $2.25 
125V. 20 AMP. Westinghouse $1.95 

FILAMENT TRANSFORMERS 
115V -0.12A. 60 cycle output 6.60 0t 

.6A 2000V Ins. 2.6V @ 1.75A 
2700V Ins $2.95 

115V -0.7A 60 cycle output 6.4V @ 
10A. 6.3V @ .6A Step -Down 
Transformer $3.25 

440V-60 cycle secondary 115V .05755 

POWER EQUIPMENT 
Inverter PE 151 12VDC output 110 

VAC 150 W new $10.95 
Vibrapack VPG 369 12VDC 250V @ 

70 M A synchronous, output Mal- 
lory, new $3.45 

Voltage Regulator Raytheon 95/130V 
1.25 AMPS 60 cycle output 115V 
60 Watt, new $9.50 

CAPACITORS 
Xmitter Mica 

.1MFD, 1000VDC $0.30 
70MMFD, 1140VDC .85 
.00331FD, 2000VDC .35 
.002MFD. 2500VDC .45 
.005MFD, 3000VDC .60 
.000375, 5000VDC 1.10 
.0012MFD, 20,000VDC 23.95 

COAXIAL CABLE 
Minimum Order 1000 Feet 

RG5U... $43.50 / M RG11... $58.00/M 
RGSIT... $40.001M 11G22... $85.00/M 

TERMS: stall orders promptly filled -all prices F.O.B. Be ton, Mass. Send M.O. er check. Ship- 
tiro charges sent C.O D. Minimum order $5.00. 25% deposit required with all orders. 

SEND FOR OUR CATALOGUE NOW! 

Inquiries from Dealers, Schools 
and Industrial Firms Invited 

COMET ELECTRONIC 
SALES CO. 

24 Tremont St. Tel. CApitol 7-1594 Boston 8, Mass. 

ELECTRONICS - November, 1948 279 

www.americanradiohistory.com



ll SEARCHLIGHT SECTION le 

RG54A/U 
RG54U 
RG57U 
RG58U 
RG59U 
RG62U 
RG71 U 

COAXIAL CABLES AND CONNECTORS 
llllllllllllllllllllllllllllll llllU1111lllllllllllllll lillll111111II1I11111111111111111111111!IIIIIIIIIIIIIIIIIIIIIIIIIIIIII :e1111IIIIIIIIII1111111111111111111111111111IIIIIIIIIIIIIIIIIIIIIIIIIII11191111111111111111111IIIIIIII111111111111111111111Lt 

"UHF" UG TYPE CONNECTORS COAXIAL CABLE CONNECTORS= 

83.1812 83.1R 83.1T 

83 SERIES 
No. An. No. Description Price 

83-1SP (P1259) Plug ea.22f 
83-ISPN (PL2S9A, Plug ea.22¿ 
83-168 (UG176U) Reducing adapter for 

RG 29, SS and 58U. Use with 
83-1SP or 83-ISPN ea 12e 

83 -IR (S0239) Receptacle ea. 28e 
83-1AP (M359) Angle Plug adapter.. ea. 22 
83 -IT (M358) Connector ea. $1.12 
83-22R (UGIO3U) Receptacle ea. 35i 
83-22SP (UGIO2U) Plug ea.35i 

Minimum Quantity -100 of a type 

1111111111 1 1 1 1 1 I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 11111111111111111111111111 I I I I I0111111111111111 I I I I I I l i 1 1 1 1 1 1 I I I I I I 

COAXIAL CABLES 

RG5U per 1000 ft. $70.00 
RG6U per 1000 ft. 70.00 
RG7U per 1000 k. 120.00 
RG8U per 1000 ft. 40.00 
RG9U per 1000 Ft. 135.00 
RG1OU per 1000 ft. 90.00 
RG11 U per 1000 ft. 100.00 
RG12U per 1000 Ft. 175.00 
RG13U per 1000 ft. 125.00 
RG18U per 1000 ft. 320.00 
RG22U per 1000 Ft. 120.00 
RG29U per 1000 Ft. 37.50 
RG34U per 1000 ft. 175.00 
RG39U per 1000 ft. 55.00 

per 1000 ft. 60.00 
per 1000 it. 65.00 
per 1000 R. 75.00 
per 1000 ft. 59.00 
per 1000 R. 45.00 
per 1000 ft. 50.00 
per 1000 ft. 120.00 

g 
E 

E 

ii 

Prices based on a minimum quantity of 500 ft. 
;7iIIIIIIIIIIIIIIIIIIIIYIIIIIIIIIIIIII IIIII VIIIIIIIIIIIII IIIIIVIIIIIIIIIIIIIIIIIIVIIIIIIIIIIIIIIIIIIIIIIIIIIII IIIIIIIIIIIIIF 

Deduct 10% from prices shown on quantities of g. 
= 100 or more of any type 

= AN f Price AN f Price 
UG 9/11 1.14 UG. ß7/Tl .'50 
17G -10/U 1.56 UG- 98/U 1.55 UGII/U 1.45 ÚG100/U 2.34 = 
ÚG12/U 1.14 ÚG101/U 2.95 ÚG13/U 1.56 UG-106/U 

w ÚG14/U 1.45 ÚG107/11 
.45 

2.25 
ÚG15/U 1.14 ÚG108417 1.75 =_ 
VG -16;U 1.56 ÚG109/U 1.75 
ÚG37/U 1.45 ÚG114/U 1.50 

= UG-18/U 1.25 UG-115,U 1.35 
UG18A/U 1.05 CW-123/11 .45 

V UG1813/U .99 ÚG155/U .40 
Ú11-19/U 1.28 11G -154/U 3.75 
11G19A/U 1.38 TIG-150/U 3.75 
UG-19B/U 1.45 ÚG156/U 4.25 
ÚG20/U 1.17 ÚG160/11 1.90 
UG-20A /U 1.26 UG-160A/U 1.55 
UG-20B/U 1.41 UG1F.7/U 2.25 
UG21/U VO -173/11 .30 
VG21A/U 

.99 
1.05 ÚG175/Tl .15 

V ÚG21/U .99 UG176,U .15 
1113-22/U 1.08 ÚG188/11 1.30 
VG-22A/U 1.38 ÚG201/U 1.22 
UG22B/U 1.34 VG202/11 2.75 =_ 
110-23/U ÚG206/11 1.02 5 

= UG-23A/U 
.99 

1.26 UG-208/1128.50 
IIG23B/V 1.29 ÚG212/U 4.50 
UG27A/U 2.25 LTG2131V 4.50 =_ 

= ÚG28/U 2.34 UG-215/U 3.35 
UG29/1.1 1.22 ÚG216/11 8.70 
110-30/17 1.75 11G213/U 3.10 
IIG33/II 30.00 UG-218/U 6.50 5 
ÚG34/V 35.00 T7G222/II 35.00 
UG-35A/I)28.00 VG231/11 2.00 
ÚG36/U 35.00 1)O-236/11 11.75 
UO-37/V 28.00 U -241/U 2.20 
1JG37A/U 30.00 ÚG242/11 2.50 

= ÚG57/U UG243/U 2.75 
IIO-58/U 

.99 
ÚG244 /L7 2.50 

UG-59/17 
.63 

2.75 170-245/11 125 
UG59A.0 1.70 VG248/V 1.45 
UG-60/U 1.90 ÚG252/IT 4.50 
VG60A/U 1.30 VG254/U 1.82 
170-81/U 2.05 ÚG255/U 1.85 

5 VG-61A/U 1.80 UO-260/V 1.12 
UG-62/V 28.00 VG -281/17 .95 
ÚG83/U 1.50 ÚG262/II 1.05 
ÚG85/U 1.65 VO -269/11 2.60 
UG86/V 1.69 IIG273/V 1.50 
VO -87/U 1.40 UO-274/11 1.98 
VG -88/11 1.17 PL -274 1.12 s 

V ÚG89/U .95 IIO-290/11 ,855. 
E UG-90/11 1.05 VG291/V 1.05 =_ IIG91/II 1.25 VG306/V 2.03 

UG91A/11 1.05 VO -333411 4.70 UG-92/111.10 170-334/U 5.75 1/0-92A/171.35 110-352/11 6.00 E 
ÚG93/11 1.25 110-287/17 5.25 

5 UG-93A/11 1.45 TTG270/U 6.50 
IIG94/U 1.25 T7G259/V 4.10 
VG94A/U 1.05 IIG-279/V 2.40 
II0-95/V 1.10 TVG157/V 4.25 
UG95A/V 1.35 MX -195/U .55 
ÚG96/U 1.25 ÚG197/V 5.25 
VG96A/ U 1.45 VO -23/11 28.50 

s 11111111111111111111111111 I I I I I I I I I I I I I I I,, V I I I I I I I I I111111111111I 11ì I I 11I I1 I I I I I11111 I I I I I I I I I I I I I I I I I I I I I I I I 11111111111 ñ 

LIFE ELECTRONIC SALES 
91 Gold St., N. Y. 7, N. Y. 

Tel: DI gby 9-4154 

ELECTRONIC SPECIALS 
RA -34 power sappUes-O-1000V-350MA- 

12V-2A-DC-12V-14A-AC $95.00 
RA -38 power supplies-0-15000V-500MA 

$275.00 
RA -58 power supplies-0-15000V-35MA 

$140.00 
Switches for above -15000V-1.5 Amp. Oil filled-110VAC $42.50 
Relaye-6VDC-5PST & 5PDT-120 ohms - 

2200 turns $1.25 
Relays -Sensitive -8000 ohms -SPOT -Sliver 

contacts $1.75 
Relays -Aircraft Radio Antennae-24VDC 

SPDT-Silver contacts $ .95 

Relays - Allied Control - DPDT-24VDC- 
.079-Type BJ $ .95 

Condensers -Standard Brand -D168574-16 
MFD-12OVAC 400 Cy-400VDC $2.75 

SCR -298 - Basic Components, Complete 
Parts, Stock Plumbing, etc. 

DAR - Direction Finders - complete - 
Cables, etc. $375.00 

Phone cord extensions -10 ft. with PL55 
& JK26 $ .60 

Tuning units -GP "A" -(Contains several 
HV micas.) $1.50 

LABORATORY SPECIAL - WE K58801 
Precision Potentiometer-110VAC mo- 
tor drive with selsyn $37.50 

MANUFACTURERS SPECIAL - 10,000 
7E5 high Frequency triodes, good up to 
750 mc, JAN inspected. For the lot 
at, each $ -28 

Transformers -3000 items of transformers 
in stock. 

Test equipment -Over a thousand items 
in stock of practically every type. Let 
us know of your needs. We specialize 
in hard to get electronics. 

MONEY BACK GUARANTEE ON DEFECTIVE MATERIAL SUBJECT TO PRIOR SALE 

VETERANS SALVAGE CO., INC. 
9 Kulik St. Passaic -3-6370 Clifton, N. J. 

PRECISION CAPACITORS 

Standard Brand 

D-166602 Oil 18 mfd 800 WVDC...$2.95 
289A Oil 7 mfd 500 WVDC...$1.95 
D-162003 Oil 4 mfd 500 WVDC...$1.35 
231A Paper 3 mfd 250 WVDC...$ .95 
D-162031 Paper 2 mfd 550 WVDC...$ .95 
D-170908 Paper .152 mfd 300 WVAC... $ .95 

TELEGRAPH V.F. 

BAND PASS FILTERS W.E. 
D-162235 Mid band freq 935 cps 
D-162240 Mid band freq 1955 cps 
D-164911 Mid band freq 2125 cps 
D-164912 Mid band freq 2295 cps 

Above filters $35.00 each 

SPECIALS 
W.E. 2' P2AA cord with 2 No. 241A 

W.E. twin plugs $4.95 
McElroy SR900 Signal Recorder (used) $10.00 
Jones 4-141 Terminal Strips, per C $9.50 
Lord Shock Mounting #200P45, per C $9.50 

Write for Quantity Prices 
No Orders Less Than $5.00 Accepted 

RAILWAY COMMUNICATIONS, Inc. 

P. O. Box 1783 Phone 2-6487 
Lincoln, Nebraska 

AIN Connectors 
We have a large selection of war surplus 
A/N Connectors of Standard line manu- 
facture. Our catalog will be furnished 
to Industrials, Manufacturers and Lab- 

oratories upon request. 

MARCO ELECTRONICS, INC. 

513A W. Franklin Street 
Balto. 1 -Md. Lex. 0198 

BOONTON 120A VHF 
CIRCUIT CHECKER 

This Instrument was developed by the Boonton 
Radio Corp. to permit checking at VHF: Capaci- 
tance, Inductance and complete Resonant Circuits. 
Ideal for Television and FM Tuners, Quality con- 
trol. etc. Three Frequency Ranges. Available for 
immediate delivery. 
Catalog price Is $320.00 -Our price is $150.00 f.o.b. 
N.Y.C. Reconditioned, in good operating condition, 
subject to prior sale. 

THE NATIONAL INSTRUMENT CO. 
FAR ROCKAWAY, N. Y. 
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SEARCHLIGHT SECTION 

1N23 Crystal Diodes 

lOC Ea. 
Limit 3 To a Customer 

ELECTROLYTIC CONDENSERS 
2 X 4500 Mfd. 2 V 
2 X 3000 MFd. 3 V. 
2X1250Mfd. 10V. 

600 Mfd. 25 V. 
2 X 500 Mfd. 25 V. 
2 X 3500 Mfd. 25 V 

25 Mfd. 50 V 
100 Mfd. 50 V. 

50 Mfd. 100 V. 
2 X 40 Mid. 150 V. 

500 Mfd. 200 V. 
30 Mfd. 450 V 

2 X 8 Mfd. 475 V 
2 X 19 Mfd. 575 V 

.55 
.75 
.75 
.45 
.75 
.90 
.35 
.45 
.45 
.45 
.95 
.35 
60 
90 

OIL FILLED CONDENSERS 
2 X 5 MFd. 400 VDC .30 

.1 Mfd. 400 VDC .20 
2 X .25 Mfd. 600 VDC .35 

2 Mfd. 600 VDC .35 
5 MM. 600 VDC .70 

3 X 4 Mfd. 600 VDC 1.45 
4 X 3 Mfd. 600 VDC 1.45 

7 MFd. 600 VDC .75 
2 X 8 Mfd. 600 VDC 1.45 
2 X 4 Mfd. 1000 VDC 1.75 

2 Mfd. 1000 VDC .70 
.4 MM. 2000 VDC .95 
4 Mfd. 4000 VDC 7.95 

.1 MM. 7500 VDC 1.25 
.25 MM. 20 KVDC 19.95 
.08 MM. 12.5 KVDC 9.95 

VARIABLE CONDENSERS 
(Maximum Ratings Per Section) 

Single Sec. 18 Mmfd. 5000 V. - 
Dual Sec. 25 Mmfd. 3000 V. - 
Single Sec. 35 Mmfd. 2000 V. - 
Dual Sec. 100 Mmfd. 3000 V. - 
Single Sec. 135 Mmfd. 3500 V. - 
Single Sec. 150 Mmfd. 13000 V. - 
Dual I Sec. 200 Mmfd. 2000 V. - 
Dual '?t Sec. 250 Mmfd. 3000 V. - 
Bud 1.75 
Johnson. 
Hammerlund 
Johnson 
Cardwell 
Bud 
Bud 
Bud 

1.45 
.69 

3.45 
1.75 
9.95 
3.75 
4.95 

MICA CONDENSERS 
.0001 Mfd. 600 VDCW .25 
.005 Mfd. 600 VDCW .25 
.4 Mfd. 600 VDCW 1.45 
.0001 Mfd. 5000 VDCW .75 
.0004 Mfd. 5000 VDCW .75 
.005 MM. 5000 VDCW .75 

MISCELLANEOUS 
300 Ohm Twin Lead per ft. $ .025 
73 Ohm Coax Cable RG59/U per ft. .055 
Swinging Choke 9-36 H. @ 75/.075 

A 14.95 
Relay 115 VAC DPDT-30 Amp. Con- 

tacts 3.25 
100 Insulated Resistors -1/2 & 1 W. 

Asst'd. 1.45 
110 V. Line Filter 2 Amp .35 Blocking Oscillator Transformer 

(Wemco) .45 
Hookup Wire-Asst'd. Lengths & Col- 

ors W/Tinned Ends. Approx. 500 
Ft. 1.45 

4AG Fuse Extractor Post (Ideal Cry- 
stal Diode Holder) .15 

Pulse Transformer (300 K.V) 14.95 
Power Transformer (800/2400 Cps. 

For Scope) 2.75 
Marker Coils (Slug Tuned -.82; 1.64; 

4.1 and 16.4 Kc 1.25 
Reactor (200 Henries @ 10 Ma.) 2.50 
Reactor (2000 Henries @ 0 Amp.) 2.50 
Reactor (19000 Henries @ 0 Amp.) 2.50 
Transformer (7670 V. @ 483 Ma.) 22 

KV Test 39.95 

Discounts to Quantity Buyers 
Min. Mail Order $2.00- 

25% Dep. With Order Bal. COD 

Write Your Needs 

MARCO ELECTRONICS, INC. 
513-515 W. Franklin St., Baltimore 1, Md. 

Phone -Lexington 0198 

10 Cm OSCILLATOR BC -1096-B with 30 
me pre IF amplifier 1078 13, klystron 
power supply and 417-A klystron, 110 v, 
60 cps, new in transit -case, p/o SCR 
584 $125.00 

10 Cm TEST LOAD TPS-55 PB/T..$5.00 

10 Cm TUNABLE REFERENCE CAVITY, 
with IN27 crystal and holder, type N 
Fitting $15.00 

CALIBRATED S BAND FIXED ATTENU- 
ATOR, type N fittings $10.00 

S BAND RECEIVER TRANSMITTER RT- 
72/UPN- I, less tubes, for battery 
operation $100.00 

X BAND VSWR TEST SET TS-12/AP, 
complete- with linear amplifier, direct 
reading VSWR meter, slotted wave guide 
with gear driven traveling probe, matched 
termination and various adapters, with 
carrying case, new. 

X BAND PICK-UP HORN AT-48/UP, with 
coaxial fitting $5.00 

X BAND 
new 

POWER METER TS-36/AP, 
$125.00 

X BAND 
new 

WAVE METER TS-33/AP, 
$125.00 

X BAND 
new 

POWER LOAD TS-108/AP, 
$25.00 

MICROWAVE TEST CABLE, 15' RG -9U 
cable with UG-24U connectors. 15 feet 
long $4.00 8 feet long....$3.50 

LOSSY CABLE, 10 db at 3300 megacycles, 
type N connectors $3.00 

TYPE N CONNECTORS AND ADAPTERS, 
UG-10, 12, 21, 22, 24, 25. 27, 29, 30, 
58, 59, 83, 86, 167, 190, 201, 245 and 
UHF Connectors SO -239, PL -259, 83, 
IAP, UG-266, complete with center con- 
tacts, immediate delivery. 

RADAR JAMMER, T-26/APT-2, 435-715 
megacycles, 110 volts, 400 cps, new, 
complete with antenn s $40.00 

SD -3 SHIPBOARD RADAR EQUIPMENT, 
complete with all accessories, operates on 
115 volts, 60 cps, new. 

SA -1 RADAR TRANSMITTER, Receiver 
and Indicator, 115 volts, 60 cps, new. 

RADAR RECEIVER BC 1068-A, 150-200 
megacycles, individual tuning for the r.f. 
stages, band widths 4 megacycles, 115 
volts, 60 cps, 14 tubes $45.00 

GENERAL RADIO PRECISION WAVE - 
METER, type 724A, range 16 kc to 50 
megacycles, 0.25 % accuracy, V.T.V.M. 
resonance indicator, complete with acces- 
sories and carrying case, new..$175.00 

125/APR ANTENNA $5.00 

TS 10/AP for APN-1 $40.00 

TS 102/AP CALIBRATOR $75.00 

TS 203/AP CALIBRATED SELSYN $13.00 

TEST SET I-178 CALIBRATOR $75.00 

TEST SET IE-21-A, for SCR-5I8A $75.00 

TEST SET IE-19-A, for SCR -522..$175.00 

TELEFONE TEST SET EE -65-F $30.00 

SYNCHRONIZER W.E. BC 104313 $75.00 

SYNCHRONIZER W.E. BC 1155-A $50.00 

MODULATOR W.E. BC748-A, 10 kw, 13 
microseconds, 750-850 PPS, new, less 
tubes $25.00 

TRANSMITTER RECEIVER BC800M. 
new $30.00 

MODULATOR BC 1007-A $75.00 

RECTIFIER -POWER UNIT, 110 y, 400 cps, 
PP-4/APQ-2 $15.00 

HI VOLTAGE SUPPLY, RA -90-A, 110 y, 
400 cps $10,00 

GO -9 TRANSMITTER, less tubes..$100.00 

TRANSMITTER BC -AR -230, new, less 
coils $5.00 

W.E. NETWORKS, D-162630, D-162629, 
D-161637, D-162634 $1.00 each. 

G.E. DELAY LINE, 4 microseconds 1000 
ohms, 0-2 me $4.00 

TRANSFORMERS, 115 volts, 60 cps prim- 
aries: 

1. 6250, 3250 and 2000 volts, tapped 
primary - $14.00 

2. 6250 volts 80 ma, ungrounded, 
G.E. $12.00 

3. 2 secondaries at 500 volts 5 amps each, 
wt 210 pounds $50.00 

PULSE INPUT TRANSFORMER, permalloy 
core, 50 to 4000 kc impedance ratio 
120 to 2350 ohms $3.00 

PULSE TRANSFORMER, Utah 9280.$1.50 

VARISTORS WE D171528, DI71628, 
DI61871-A 75c each. 

0-350 volts, 1000 ohms per volt meter, 
Westinghouse NX-35 $4.50 

ELECTRO IMPULSE 
LABORATORY 

66 Mechanic St., Red Bank, N. J. 
Red Bank 6-4247 
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SEARCHLIGHT SECTION 4 D 

MARINE EQUIPMENT -NAVAL & COMMERCIAL 
Partial Listing 

ET -8023D1-200 watts ship transmitter, 
2.0-24.0 mcs. Mfd by Radiomarine Corp. 
of America. NEW in original cases w/ 
installation material and set of spare 
tubes. 

136A -Mackay ship transmitter, 40 watts 
cw, 5.6-22 mcs. Supplied complete w/110 
V do motor generator and spares for 
both m/g and XMTR. NEW, export 
packed, $116 per set. 

ET -4332B -RCA 250 watts radio tele- 
phone, 350 watts cw, 2.0-20.0 mcs. Op- 
erates from 110 AC. Condition: EX- 
CELLENT, One only at $825.00. 

INSULATORS -Standoffs, Feedthru's and 
Strains. We have tens of thousands in 
stock. Please advise size and quantity 
desired. 

TBK-500 watts cw Navy transmitter, 
2.0-20.0 mes 

TAJ - 500 watts cw Navy transmitter, 
150-650 kcs 

TBL-350 watts cw, 50 watts phone, 175- 
600 kcs and 2.0-18.1 mcs. 

Each of the above supplied with 116 or 230 
vdc motor generator and magnetic con- 
troller. TBL has speech Input eqpt. Con- 
dition: EXCELLENT. 
Underwater Sound Beacons -Model NAA. 

Consists of a buoy -shaped water -tight, 
welded container fitted with omnidirec- 
tional electrosonic transducer. Inside are 
batteries, oscillator -amplifier, vibrator 
power supply, timer and self -destroying 
device, which can be removed if desired. 
Beacon emits 5 watts audio at 10 to 20 
kcs at chosen code for 48 hours. NEW, 
original packing. 

SPECIAL INTRODUCTORY OFFER -12 
in. standoffs w/brass or bronze base and 
cap at $1.00 each. 

AIRCRAFT EQUIPMENT 
Partial Listing 

ASB-5-515 Mes. Airborne Radar. Corn- GP -7 transmitter complete w/6 plug-in 
plete Brand New early search and horn- tuning units covering range of 350-9050 
ing sets, including transmitter, indicator kcs, emission Ar, A2, Aa 85-125 watts. 
switching unit, rectifier power unit, con- Mfr. Westinghouse. Condition: Brand 
trol unit, etc. Mfr. Bendix. New. 

MN-26-Bendix Radio Compasses -Corn - 
Z A -Blind Landing Eqpt. 90-100 Mes., plete, new. 

complete, new with test oscillators and APS-4--Junction boxes, J-84. Brand new 
spares for same. in original packing. 

TEST SETS 
TS-263A/TPS-10-Complete, portable f.m. field test set used to check radar in 

band 8990-9170 Mes. 
Power Requirements: 60 watts at 115 V, 50 to 1200 cps. 
Power Output to Waveguide: 5 decibels above 1 milliwatt, max. 
Power Output to Coaxial Cable: 4 decibles above 1 milliwatt, max. 
Price: $545.00. 

This set Is new, complete in one portable unit and ready for use. No permanent or 
special installation procedures are necessary. Quantity: Very limited. 

METER MULTIPLIERS - PRECISION 
RESISTORS. 20,000 volts, 20 megohms. 
Accurary 0.5%. New, in original pack- 
ing. Standard Brands. Manufacturer's 
current list is more than $240.00! Our 
price: $12.00 

TDY Radar jammer - Pow,,, Oscillator 
only; 110 V AC, 60 c. Brand new, less 
tubes at $95.00 ea. 

TYPE O -Reversible magnetic starters, 1 

to 2 hp., 110, 220, 440 V. AC. Mfr. West- 
inghouse. 

We carry an extensive stock of marine and aircraft electronic accessories 
Your requests for quotations are invited 

All material is offered subject to prior sale, f.o.b. our warehouse. Terms: Cash 

COMPASS COMMUNICATIONS CO. 
37 Montgomery Street Phone: Delaware 2-4656 Jersey City 2, N. J. 

ALLIS-CHALMERS 

MOTOR GENERATORS U. S. Navy specifications 

1.88 KVA-1.5 KW -.8 PF 
Input -115 VDC-20 Amps 
Output -120 VAC -15.65 Amps 

Single phase -60 cycle 
Allis Chalmers Motor -2.2 HP -3600 
Centrifugal Starter 
Ward Leonard Speed Regulator 

SPEED REGULATOR 

1.25 KVA-1 KW -.8 PF 
Input -115 VDC-14 Amps 
Output -120 VAC -14.4 Amps 

RPM Single phase -60 cycle 
Allis Chalmers Motor -1.93 HP 3600 RPM 
Centrifugal Starter 

Price $175.00 -Gov't Cost $1028.94 Price $90.00 -Gov't Cost $439.52 
COMPLETE WITH SPARES EXPORT PACKED IN ORIGINAL CASES 

SHIPS & POWER EQUIPMENT CORPORATION 
829 Newark Avenue Elizabeth 2-6925 Elizabeth, New Jersey 

SHEET METAL MACHINERY 
NEW and Used - Brakes - Shears 

Forming Rolls - Folders - Punches - 
Di -Acro, Pexto, Niagara & Whitney Equip- 
ment. 

R. D. BROOKS CO., INC. 
Han. 5220 

361 Atlantic Ave., Boston, Mau. 

ART -13 POWER SUPPLIES AND 

LOW FREQUENCY OSCILLATORS 
High Power R.F. Amplifiers, Special Equipment. 
Quotations on request. 

SPECTRA PRODUCTS 
155 Chambers St. New York 7, N. Y. 

SIGNAL GENERATORS 

GENERAL RADIO 805-A 
FERRIS 16-C 
FERRIS 18-B 
MEASUREMENTS 65-B 
BOONTON 155-A 
BOONTON 140-A 

IMMEDIATE DELIVERY - RECONDITIONED 
GUARANTEED 

Subject to Prior Sale, F.O.B., N. Y. C. 

THE NATIONAL INSTRUMENT COMPANY 
FAR ROCKAWAY NEW YORK 

TUBES 
(No Government Surplus) 

Made by one of the nationally known, first -line tube 
manufacturers, each and every tube is new, in- 
dividually tested, boxed, and carries the standard 
RMA guarantee. Your money back if not completely 
satisfied. 

6SA7GT 12SA7GT 
1SS 6SJ7GT 12SJ7GT 
1T4 6SK7GT 12SK7GT 
3S4 6SQ7GT 12SQ7GT 
6AT6 6V6GT 35L6GT 
6BA6 6X5GT 35W4 
6BE6 12AT6 35Z5GT 
6K5GT 12BA6 5085 
6K6GT 12BE6 50L6GT 
Minimum order $3. 20% with order, bal. C.O.D. 
Write Dept. 4011 for FREE CATALOG. 
Store open daily 9 to 6, Sat. 9 to 5. 

RADIONIC EQUIPMENT CO. 
170T Nassau Street, New York 7, N. Y. 

Opp. City Hall: Near B'klyn Bridge 

Any 
Type 

36¢ 
each 

Special Values 

D. C. MICROAMMETERS 
0-100 ua. 4" eq. G.E. DO 58 $12.00 
same with "Volt -Ohm -M.A." scale 12.00 
0-100 ua. 21" Gruen 4.00 
0-100 ua. 4%" round Weston 643 12.00 
0-200 ua. 41" round Weston 643 10.00 

R. F. MILLIAMMETERS 
0-100 Ma. 33" Weston 425 $ 9.00 
0-120 Ma. 21" Weston 507 7.00 
0-10 Ma. 41y" Weston (vacuum) 22.00 

SHUNTS 
150 or 240 Amps -50 Mv-aircraft type $1.00 

PRECISION ELECTRICAL INSTRUMENT CO. 
146 Grand Street New York 13, N. Y. 

VILLAGE RADIO EQUIPMENT CO. 

Announces a New Service 

THE TEST EQUIPMENT EXCHANGE 

PURCHASING AGENTS: Do you require an 
item of TEST EQUIPMENT presently unavail- 
able? Do you have equipment surplus to 
your present operations? LIST YOUR RE- 
QUIREMENTS and SURPLUS with us to effect 
an advantageous exchange or purchase. 

Write for Full Details 

VILLAGE RADIO EQUIPMENT CO. 
201 West 16 St., New York 11, N. Y. 

TELEVISION 
CAMERAS 

Available for immediate delivery. 
DUMONT Type 5027-A IMAGE ORTHICON 
PICKUP HEADS, with type 5047-A ELEC- 
TRONIC VIEW FINDERS, complete with all 
tubes, -including 2P23 Image Orthicons. 
EKTAR 90 MM. f 3.5 Lens 

Factory Reconditioned -Perfect Condition 
f.o.b. N.Y.C. Subject to prior sale 

WRITE FOR COMPLETE INFORMATION 

THE NATIONAL INSTRUMENT COMPANY 
FAR ROCKAWAY NEW YORK 
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SEARCHLIGHT SECTION 

COMMUNICATION DEVICES CO. 

offers 

CLEAN ELECTRONIC SURPLUS! 

The Versatile U. S. Navy 

TDE Transmitter 

An all -band (300-18,100 kcs) two sec- 

tion transmitter in one steel cabinet 
complete with tubes and M.G. with 
outputs of 125 watts A-1, A-2; 35 

watts 'phone. In 115 or 230 Volt DC 

models. Tested, clean, and complete. 

RADIOTELEPHONES - 
SCR -281 (BC-441-Hallicrafter) for 110 V. 

AC, xtal controlled, 25 watt unit with all 
tubes, speaker, hand telephone and mtg. 
Less crystals, excellent condition, 
each - $169.50 

MQ (Mfged by R.C.A.) for small craft. 
Five watts output, uses 6/12 Volt DC 
source, range 2-3.5 Mc, w/speaker, re- 
mote hand telephone, tubes, less xtals, 
NEW, each $100.00 

F.I. Point -To -Point RADIO LINK 

Our large stocks of SCR -528 (20.0-27.9 
Mc) transmitters and receivers are 
complete with all components and 
accessories export packed for imme- 
diate delivery, weight 163 lbs. Write 
for our bulletin describing its minute 
completeness! 

RECEIVERS - 
Wilcox 602-A, xtal, fixed freq, 110 V. AC, 

receiver for VHF (30-160 Mc) airline 
monitoring. NEW w/tubes, less xtals, 
each $39 50 

Wilcox CW-3, xtal, fixed freq, 110 V. AC, 
for medium fregs. with tubes, manual, 
1 set of coils, less xtals. NEW, 
each $39 50 

WHIP ANTENNAS - AN -131-A, as 
threaded base, 10'6" long, folds into 8 

Interconnected sections for stowing. 
NEW, each $1.49 

OTHER ITEMS-Bludworth, R.C.A. di- 
rection finders complete; 220/110 step- 
down transformers all ratings; vibra - 
packs. 

Complete wa:kie-talkies, Model MAB 

Offerings subject to prior sale. 

Catalog sent on request. 

COMMUNICATION DEVICES CO. 

2331 Twelfth Avenue at 133rd St. 

New York 27, N. Y. 

Cable: Communidev Tel: WA -6-6606, 7 

Industrial Power Supply Equipment 

NEW RA38 
POWER SUPPLIES 

115V., 60 cyc. input adjustable output 0.15,- 

000V. A.C. or D.C. @ 500 Mils. Complete with 

extra set of new tubes and remote control. 

Shipping weight 2100 lbs. $250.00 

RECTIFIERS - Dry Disc Type - 
Continuous Duty Ratings 

3.5V. A.C. 1.8V. D.C. 1.0 Amps Full 
Wave Bridge .90 

6.5V. A.C. 2.2 V. D.C. @ 3.0 Amps 
Full Wave Center Tap 1.20 

36V. A.C. 200 Mil D.C. H.W .75 

36V. A.C. 2.2 Amps. D.C. Full Wave 
Bridge 3.75 

54V. A.C.-1.6 Amps. D.C. G.E. Full 
Wave Bridge 4.40 

154V. A.C.-600 Mil D.C. Full Wave 
Bridge 6.85 

180V. A.C.-400 M.A. D.C. G.E. Full 
Wave Bridge 6.90 

CONDENSERS 
500 Mfd 200V dry Electrolytic .95 
2 Mfd 600V Tubular Oil . .39 
10 Mfd 600V Oil .95 
2 Mfd 2500V Oil 2.40 
2 Mfd 3000 Oil 2.75 
.25/.25 6000V D.C. or .125 Mfd- 

12000V D.C. Oil 3.75 
1.0 Mfd 25 KV 36.00 
.001/25 KV Mica 25.00 
50 MMF 32 KV Tubular vacuum 4.95 

RELAY 
RC -117 -Westinghouse Time Delay Current 
Relay, Type SC -M .2 to 1 amp A.C. or D.C. 
.8 amp continuous rating. Rating 20-40% 
drop out ratio. Net Wt. 3 lbs. Dim. 3" W 
x5"Dx53/g"H 12.9' 

TRANSFORMERS 

T -103 -Voltage regu- 
lator Transtat, Amer- 
ican Transformer Co. 
Spec. 29145 Max KVA 
output 11.5 50/60 
cyc. 0.115V. 100 
amps. or 230 
V. 50 amps. $75.00 

Net Wt. 134 lbs. Dim. 25" W x 16" D x 17W' 11 
(Encl. 8" shaft ext.) 

T -102 -Filament Transformer, 
American Transformer Co. Spec. 
29106, Type WS .050 KVA, 50/60 
cyc. Single phase, 35 KVA test, 
12 KV D.C. operating. Primary 
115 V., secondary 5 V , 10 amps 
with integral standoff insulator 
and socket for 250T, 371, 872 
5563, etc rectifier 
tubes 

$12.50 

Net Wt. 15y, lbs. Dim 6)1" W x 
e" 11 x 12" íí.0.A. 

METERS 
Weston Model 476-3" A.C. Ammeter, 3 Amps. 
full scale, Calibrated 0.120 Amps., with 40/1 
current trans $8.50 

Net wt. 3 pounds 

M-143 A.B. Weston Kilovoltmeter -3". Model 
301, 20 KV. @ 1000 ohms per volt, flush type 
calibrated for steel panel mountings with 20 
meg. 20 KV Weston resistor complete with 
clips and standoff insulators $18.00 

Net wt. 4 pounds. 

Multimeter, Supreme model 543-S $12.95 
R. F. ammeter Weston 425-0-3 amps $5.95 

TRANSTATS 
115 V. 50/60 cycle input 103-126 V. 
output @ 2.17 amps $9.50 

115/230 V. 50/60 cycle input 0.260 
V. output @ 2%2 amps $21.50 

GR .Variac, 115 volts 50/60 cycle in- 
put 0.135 V output @ 5 amps cased.$14.50 
115 V. 50/60 cycle input, 0.135 V. 
output @ 10 amps $24.50 

THERMOSTAT SWITCH 
Fenwall -50°+400" F. 110-220 V. 
2500 watt contacts, adjustable $1.60 
KV Meter Multiplier resistor 1 meg 
1/10% noninductive Wire Wound $1.25 

TUBES 
TRANSMITTING THYRATRONS 

RK75/307A 4.50 
450TH/6C21 22.50 
750TL 47.50 

WL533 750W U.H.F 
Triode 17.50 

714AY Magnetron 9.50 

730A Magnetron .. 10.75 

2D21 Min. .. .. 1.25 
3C23 4.75 
FG81A ... 4.75 
C6A 8.50 
C6J 9.50 
931A Photo -Multiplier 2.75 

All Tubes New, Boxed and 

RECTIFIERS 

FG32 4.00 
371 B 5.95 

531 18.00 

872 1.75 

3B22 2.95 

4628/289414 6 Amp. 
of Standard Mfg. Rectigon 3.95 

MOTOR GENERATORS 
G.E. Type CC -21991 Input 115 volts D.C., @ 
5.7 amps. Output 115 V. A.C. 60 cycle, single 
phase 350 V.A. @ 85% $58.00 

G.E. Type CC -21990 Input 32 V. D.C @ 22 
amps. Output 115 V. A.C. 60 cycle, single 
phase, 350 V.A. @ 85% P.F $63.00 

Leland Type CLL-21985 Input 115 V. D.C. @ 
4.2 amps. Output 115 V. A.C. 60 cycle, single 
phase, 240 V.A. @ 86% P.F $47.00 

WESTINGHOUSE -Type "AB" 
De -ion circuit breakers 

Thermal trip -without enclosure 3 pole -50 
amp frame size 
Style 545-389 D 15 amp rating 9 50 ea. 
Style 545-391 D 25 amp rating 9 50 ea. 
Style 545-393 D 50 amp rating 9 50 ea. 

HEATERS 
H-149-Chromolox strip heaters, 300 W., 115 

V. (1/4x11/zx12") $1.00 

All merchandise in "as new" condition. Add approximately 20% to net weights for estimated shipping 
weights. Terms are 30% with order, balance C.O.D. All prices f.o.b. Los Angeles Warehouse. 
Write for additional detailed information on any of the above items and for special quality discounts. 

1527 E. 

Seventh Street 
Los Angeles 

21, California 
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SEARCHLIGHT SECTION 
MAGNETRONS 

In Quantities 
2j31 12.- 
714AY ó.- 
725A 12.- 
730A 6. - 

ask us if you need others 
KLYSTRONS 

723a/ó 6.95 
2K25 18.- 
707B 6.95 
2K28 15. - 

PULSE 
MODULATORS 

715B 9.- 
5D21 18.- 
701A 6. - 

STAR ELECTRONICS CORP. 
135 Liberty St. 

New York 6 Phone Worth 7-8262 

WANTED 

WANTED 
W. E. Carrier Telephone and Car- 
rier Telegraph Equipment and 
components. Filters, repeating 
Coils, Transformers, Equalizers. 
Type CFI, CF2, H, C, and other 
carrier equipment, telephone and 
telegraph repeaters. 

W-6660, Electronics 
330 West 42nd St., New York 18, N. Y. 

WANTED 
12 Sets of ARCS Equipment 

as follows: R25 Receiver (1.5-3 mc.) MT7A Re- 
ceiver Rack MT5 Receiver Base T18 Transmitter 
(2.1-3 mc.) MT89 Transmitter Rack MT68 Trans- 
mitter Base MDT Modulator DY8 Dynamotor MT7G 
Modulator Base, MT77 Relay Base T17 Microphone 
HS33 Headset E39 Receiver Local tuning knob 
PL152 Plug PL147 Plug PL151 Plug PL148 Plug 
9377 Plug. 
W.6640, Electronics, 330 W. 42 St.. N. Y. 18, N.Y. 

WANTED 
Teletypewriters complete, components or 
parts. Any quantity and condition. 

W-6654, Electronics 
330 West 42nd St., New York 18, N. Y. 

WANTED 
WESTERN ELECTRIC VACUUM TUBES 

Types 101F, 102F, 272A, 274A or B, 310A 
or B, 311A, 313C, 323A, 328A, 329A, 348A, 
349A, 352A, 373A, 374A, 393A, 394A, 121A 
Ballast Lamps. 

1V-6641, Electronics 
330 West 42nd St., New York 18, N. Y. 

WANTED 

TEST EQUIPMENT 
All types of Laboratory Test Equipment, 
new, used or surplus. Send description to 

W-4861, Electronics 
330 West 42nd Street, New York 18, N. Y. 

WANTED, AIRCRAFT RADIOS 
AN/ART-13, BC -348, RTA-1B, AN/APN- 
9, R6A/ARN-7, AN/ARC-1, AN/ARC-3, 
SCR -718, BC -788-C, I-152, MN -26-C, Test 
Sets with TS- or I- prefix. State quantity, 
condition and best price first letter. 

HI -MU ELECTRONICS 
BOX 105, NEW HAVEN, CONN. 

8 -DRAWER EQUIPTO 
STEEL SHOP CABINET 

NOW IN STOCK! 
Despite current steel shortages, we 
have a limited quantity of these re- 
markably useful cabinets in stock NOW. 
Contains 8 drawers, each with 4 com- 
partments. Overall: 251/2" 'de, 10" 
high, 12" deep. Olive 
green baked enamel 
finish. Can be stacked 
up to six high. Your W 
Cost, each 

Please include 25% Deposit with order. 
Balance C.O.D. Dept EII 

FEDERATED PURCHASER Inc. 
NEW YORK CITY ALLENTOWN, PA. 

80 Park Place 1115 Hamilton St.. 
Dishy 9-3050 Allentown 3-7441 

4.95 

SURPLUS BARGAINS 
WESTINGHOUSE HYPERSIL CORE 

TRANSFORMERS 
Pri 115V 60cy, r KVA, Sec #1-240V e 1.56A, 

Sec. 112-240V @ 1.56A, Wt. 30 lbs.-$11.50 ea., 
10 @ $10.00 ea. 

Pri 115V 80cy tapped, Sec 5V @ 30A $3.32 
ELINCO PM -2 Rate Generator $600 
EAD J-36 Rate Generator $7.00 FILTER CHOKE-Hermetically sealed 10H at 400 

MA DC, 90 ohm res. wt. 11 lbs $3.85 
W. E. Sound Powered Hand Set $14.88 
W. E. Sound Powered Chest Set $14.88 

TUBES AT SENSATIONALLY LOW PRICES 
WRITE FOR LATEST BARGAIN BULLETIN 

LECTRONIC RESEARCH LABORATORIES 
5832 N. Hegerman St., Philadelphia 24, Pa. 

Phone-Cumberland 8-4737 

EMPLOYMENT . EQUIPMENT . . . 
BUSINESS 

OPPORTUNITIES 
Whatever your need- 

think "SEARCHLIGHT" FIRST 

LEGAL NOTICE 
STATEMENT OF THE OWNERSHIP, MANAGEMENT. 

CIRCULATION. ETC., REQUIRED BY THE ACT 
OF CONGRESS OF AUGUST 24. 1912. AS 

AMENDED BY THE ACTS OF MARCH 3, 
1933, AND JULY 2, 1946 

Of Electronics, published monthly at Albany, N. Y.. 
for October 1, 1948. 
State of New York es County of New York 

Before me, a Notary Public in and for the State and 
county aforesaid, personally appeared J. A. Gerardi, who. 
having been duly sworn according to law, deposes and 
.says that he is the Secretary of the McGraw-Hill Pub- 
lishing Company, Inc., publisher of Electronics, and 
that the following is, to the best of his knowledge and 
belief, a true statement of the ownership, management, 
etc., of the aforesaid publication for the date shown in 
the above caption, required by the Act of August 24, 
1912, as amended by the Acts of March 3, 1933, and 
July 2, 1946 (section 537, Postal Laws and Regulations), 
printed on the reverse of Form 3528, to wit: 

1. That the name and address of the publisher, editor, 
managing editor and business manager is: Publisher, 
McGraw-Hill Publishing Company, Inc.; Editor. Donald 
G. Fink, Managing Editor, W. W. MacDonald; Business 
Manager, Wallace B. Blood, all of 330 West 42nd St., 
New York 18, N. Y. 

2. That the owner is: McGraw-Hill Publishing Com- 
pany, Inc., 330 West 42nd Street, New York 18, N. Y. Stockholders holding 1% or more of stock: Curtis W. 
McGraw, Executor of the Will of James H. McGraw. 
330 West 42nd Street, New York 18, N. Y.; James H. 
McGraw. Jr., 330 West 42nd Street, New York 18, N. Y.: James H. McGraw, Jr.. Curtis W. McGraw and Willard 
T. Chevalier, Trustees for: Harold W. McGraw, James II. 
McGraw, Jr., Donald C. McGraw and Curtis W. McGraw. 
all of 330 West 42nd Street, New York City; Edwin S. 
Wilsey and Curtis W. McGraw, Trustees for James H. 
McGraw, 3rd, Madison, New Jersey; Curtis W. McGraw. 
Donald C. McGraw. both of 330 West 42nd Street, New 
York City; Mildred W. McGraw, Madison. New Jersey; 
Grace W. Mehren, 536 Arenas St., La Jolla, Calif.: 
Jacob L. Hain, 1 North 5th Street, Reading, Pa. 

3. That the known bondholders, mortgagees, and other 
security holders owning or holding 1 per cent or more of total amount of bonds, mortgages, or other securities are: 
None. 

4. That the two paragraphs next above, giving the 
names of the owners, stockholders, and security holders, 
if any, contain not only the list of stockholders and security holders as they appear upon the books of the company but also, in cases where the stockholder or security holder appears upon the books of the company 
as trustee or in any other fiduciary relation, the name of 
the person or corporation for whom such trustee is act- 
ing, is given; also that the said two paragraphs contain 
statements embracing aftlant's full knowledge and belief 
as to the circumstances and conditions under which 
stockholders and security holders who do not appear upon 
the books of the company as trustees, hold stock and 
securities in a capacity other than that of a bona fide 
owner; and this amant has no reason to believe that 
any other person, association, or corporation has any 
interest direct or indirect in the said stock, bonds, or 
other securities than as so stated by him. 

J. A. GERARDL Secretary. 
McGRAW-HILL PUBLISHING COMPANY, INC. 

Sworn to and subscribed before me this 29th day of September, 1948. 
[SEAL] ELVA G. MASLIN. 

(My commission expires March 30, 1950.) 

Use National 
CLASSIFIED ADVERTISING 

for bringing business needs or opportunities 
to the attention of men associated in admin- 
istrative, executive, management, sales and 
responsible technical, engineering and operat- 
ing capacities with the industries served by 
McGraw-Hill publications. 

For advertising rates or other information address: 
Classified Advertising Division 

McGRAW-HILL PUBLISHING CO., Inc. 
330 W. 42nd St., New York 18, N. Y. 
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