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FOR SPECIALTIES 

SMALLER POWER COMPONENTS 

High temperature (class H) insulation, and, in many 

instances, short life requirements, can effect 

considerable weight and size reduction where these are 

important. The curve at the left indicates anticipated 

life versus temperature rise, using Class "H" insulating 

materials. The curve at the right illustrates on one 

typical type the variation in weight with permissible 

continuous operating temperature. 

TOROID DUST HIGH Q COILS 
UTC type HQ (permalloy dust) coils have found wide 

application because of their high Q, stable 

inductance, and dependability. Four standardized groups 

of stock coils cover virtually any high Q coil 

application from 300 cycles to 300 Kc. 

The fields of frequency control, Servomechanisms, 
etc., are developing rapidly with increasine 
complexity. UTC is playing a principal role in the 
development of special components for these and 
allied fields. A few typical special products are 
illustrated below: 
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MAGNETIC AMPLIFIERS 
Magnetic amplifiers are used extensively for both power 

control and phase control. The left curve shown is that 
of a sensitive saturable reactor structure controllable 

with powers below .5 milliwatt. The right curve is 

that of a moderate size power control reactor indicating 

power to the load with saturating DC. 
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AUDIO FILTERS 
The curve illustrated shows a group of filters affording 

sixteen separate bands in the audio and supersonic 

region with 35 DB attenuation at the cross -over points. 

These have also been supplied spaced further apart (40 

DB cross -over), with intermediate bands, permitting flat 

top band pass action for any selected range 

from 100 cycles to 200 KC. 

n 

8 

May we design a unit for 
your application problem. 

R 

150 VARICK STREET NEW YORK 13, N. Y. 

EXPORT DIVISION: 13 EAST 40th STREET, NEW YOttK 16, N.Y. CABLES: "ARLAB' 
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electronics 
DECEMBER 1949 

A McGRAW-HILL 
PUBLIOTION 

SOUND TRIGGERED RACE TIMER ............................................................ Cover 
Report of starting gun starts mechanism that photographs finish of race and records elapsed time (see p 98) 

NEW DIRECTIONS IN COLOR TELEVISION 
Field -sequential, line -sequential and dot -sequential methods of transmission are described and compared 

SKYTYPING, by William Eisner and Rolf K. Hansen 
Letters are formed by electronically synchronized smoke pulses released from seven airplanes 

DIRECT READING ELECTRONIC CLOCK, by A. E. Wolfe Jr., and F. G. Steele 
Can be started accurately from WWV or used as predetermined counter 

DUPLICATING MAGNETIC TAPE BY CONTACT PRINTING, by M. Camras and R. Herr 
New process duplicates tape recordings by running master and blank tape at high speed through controlled a -c field 

INDUSTRIAL OSCILLATOR FREQUENCY CONTROL, by Jack Lower 
Pulse -controlled servomechanism holds self-excited power oscillator within 0.01 percent of reference frequency 

CHEMICAL ANALYSIS BY X-RAY PHOTOMETRY, by G. A. Doxey 
Permits rapid determination of concentration of impurities in mixtures or compounds 

DOT SYSTEMS OF COLOR TELEVISION, Part I, by Wilson Boothroyd 
Sampling pulse technique permits color signals to be transmitted in present 6 -mc bandwidth 

WARBLER FOR BEAT -FREQUENCY OSCILLATOR, by J. L. Flanagan 
A reactance -tube modulator requiring no avc is built into existing heterodyne audio oscillator 

ULTRASONIC CONTROL OF A SLIDE PROJECTOR, by S. G. Lutz and G. Rand 
Makes changing of slides appear to be caused by mental telepathy 

RACE FINISH RECORDER, by J. C. Beckman and E. M. Whitley 
Time of contestants in photo finishes is recorded on same film 

SKY -WAVE F -M RECEIVER, by L. B. Arguimbau and J. Granlund 
Long-distance transmissions of broadcast quality may be possible with improved equipment 

ARC -BACK INDICATOR, by R. F. Walz and L. C. Sigmon 104 
Arc -back current flows through a torpid whose output voltage triggers thyratron 

200 -MC TRAVELING WAVE CHAIN AMPLIFIER, by F. Kennedy and H. G. Rudenberg 
Uses six standard pentodes coupled by means of a delay line 

CORONA -TUBE REGULATORS FOR HIGH VOLTAGES, by I. H. Blifford, R. G. Arnold and H. Friedman 110 
Gas -filled coaxial cylinders stabilize voltages up to 40,000 volts for G -M, x-ray and television tubes 

TRANSFERENCE NOMOGRAPHS FOR LOW-PASS ITERATIVE FILTERS, by E. W. Tschudi 112 
Attenuation and phase angle data for one to six stages at frequencies up to 1,000 cycles 
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MANUFACTURERS OF 

HERMETICALLY 
SEALED METERS 

SINCE 1944 

The 
name 

MARION 
means 

the MOST 
n Met ers. 

..helps Communication 

Measurements Laboratory 
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... explore 
the 
ionosphere 

Type C-2 Ionosphere Recorder by C.M.L. is the first Commercial automatic 
recorder used by the Bureau of Standards to determine and record the height 
of the Ionosphere on a continuous basis. It is now in operation in many 
locations throughout the world. Study of the Ionosphere is important to 
the behavior of guided missiles and long distance radio frequency trans- 
missions. It is also of interest to astronomers, meteorologists, navigators 
and other scientists. 

During development, CML Type C-2 and its improved version, C-3, called 
for 12 troublefree, highly sensitive, critically accurate meters with special 
characteristics. Because Marion has long been recognized as the specialist in 
such meters, the Marion HM3 Type was selected. All were hermetically 
sealed. All were of different ranges and each one was individually produced 
to meet rigid CML specifications. 

When you need meters or other electrical instruments to help explore the 
Ionosphere or perform any other special or standard function - we would 
like to have you see us first. We have solved innumerable problems in elec- 
tronic and electrical measuring. We think we can help solve yours too. 

MARION ELECTRICAL INSTRUMENT COMPANY 

MANCHESTER, NEW HAMP SHIRE 
Export Division, 458 Broadway, New York 13, U. S. A., Cables MORHANEX 

IN CANADA: T N E A S T R A L ELECTRIC COMPANY, SCARBORO BLUFFS, ONTARIO 

2 December, 1949 - ELECTRONICS 
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IV11Y NOT HAVE DOZEN 

IMMEDIATE 
DELIVERY 

DESIGNED for work on coaxial cables and for testing at video frequencies - arranged 
to work between finite impedances - conventional gain and loss measuring technique 
may be used up to zo Mc. 

UNLIKE MOST PRECISION INSTRUMENTS, IF YOU WANT A DOZEN, THE COST NEED No DETER YOU 

SPECIFICATION 
NETWORK : "T" Section 
ATTENUATION RANGE : D -239-A 61.5 db in 0.5 db steps 

D -239-B 80db in I db steps 
TERMINAL IMPEDANCE: Both Types 75 ohms 
TERMINATIONS: Coaxial Connectors 
ACCURACY : Better than 0.5 db at IO Mc 

R. F. ATTENUATOR TYPE D-239 

MAXIMUM INPUT: 3 volts 
DIMENSIONS : 6 " x 2Á" x 51" (16.5 cm x 6 cm x 13-5 cm) 
WEIGHT: 2; lbs. (1 13 kg) 
MOUNTING : Equally suitable for bench or panel use 

PRICE : $35 Postpaid 

ORDER BY CABLE -PAY BY YOUR OWN DOLLAR CHECK 

MUIRHEAD & CO. LTD. 
PRECISION ELECTRICAL INSTRUMENT MAKERS 

BECKENHAM KENT ENGLAND 
Telegrams and Cables: MUIRHEADS ELMERS-END 

ELECTRONICS-December, 1949 

PRECISION 

MUIRHEAD 
ELECTRICAL INSTRUMENTS 

3 
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per problems can 

... But the most stubborn problems of power and resistance find an answer in IRC 

resistors. Where crowded chassis demand miniaturization-where portable units call 

for maximum lightness-where critical applications require complete insulation, unusual 

heat dissipation, or ability to handle exceptionally high voltages- 
there's an IRC power resistor for the specific job. Manufacturing the widest line 

of resistance products in the industry, IRC can specify without bias ! This is your 

warranty of efficient, economical resistor performance in virtually any application. 

UNSURPASSED FOR ADAPTABILITY to an extremely wide 
variety of design requirements, IRC Type MW Wire Wound 
Resistors also give more watts per dollar than conventional 
types. Initial cost and mounting cost are low. Flexibility in 

providing taps and savings in space suit flat Type MW's to 
a host of difficult applications. Mounting bracket of unique 

design actually transfers heat from inside resistor to mount- 

ing surface. MW's may be operated at full "on plate" rat- 
ing, whether enclosed or not, without exceeding their rated 

temperature of 100°C. (Thus, an MW 5 can be used of 
20 watts where a 60 watt tubular resistor would normally 

be required.) Use the convenient coupon to obtain full char- 

acteristic and specification data. 
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be tough 

HIGHER SPACE -POWER RATIO than tubular power re- 
sistors makes IRC Type FRW Flat Wire Wounds ideal far 
voltage dropping applications in limited space. FRW-s 
can be mounted vertically or horizontally, singly or in 
stacks-and are available in fixed or adjustable types. 
Bulletin C-1 gives all the performance facts. 

UNEXCELLED IN EXACTING,HEAVY-DUTY REQUIREMENTS, 
IRC Power Wire Wounds are designed to give balanced 
performance in every characteristic. Special dark, rough 
coating assures ability to combat humidity and moisture 
corrosion, dissipate high heat rapidly, withstand reason- 
able overloads without opens o- breakdowns. Available 
in a broad range of ratings, sizes and terminal styles in 
fixed and adjustable types. Send for Bulletin C-2. 

When you're being "powered" for fast service on 
small order resistor requirements for experimental 
work, pilot runs, or maintenance, call your nearest 
[RC Distributor. IRC's Industrial Service Plan 
enables him to save you time and worry by giving 
you 'round -the -corner service on standard types 
right from his local stocks. He's a handy man to 
know. May we send you hs name and address ? 

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

Power Resistors Precisions 
Insulated Con -position Resistors 
Low Wattage Wire Wounds 
Rheostats V,Itage Dividers 
Controls Voltmeter Multipliers 
Deposited Carbon Precistors 
HF and High Voltage Resistors 
Insulated. Choces 

EXCEPTIONAL STABILITY 

even in very high resistance values assures the 
dependability of IRC Type MV Resistors in high 
voltage applications. Unique application of IRC's 
famous fiFament coating in helical turns on a 
ceramic tube provides a conducting path of long 
effective length, and permits the use of high volt- 
age on the resistor wh'lle keeping the voltage per 
unit length of path comparatively Sow. Bulletin G-1 
gives complete characteristics; use handy coupon. 

LENGTH OF RESISTANCE PATH 
IN INCHES-FOR MV TYPES 

MVF 10 MVS 20 
MVG 25 MVT 30 
MVJ 
MVP 

50 
80 

MVB 70 

MVA 190 MVD 95 

MVO 330 MVZ 185 

MVR 1,100 MVE 265 

VARIABLE POWER requirements within 25 and 50 watt 
ratings are well handled by IRC Type PR Power Rheostats. 
All -metal corrugated construction gives maximum heat 
dissipation. PR (Rheostats can be operated at full power 
in as little as 25% of rotation without appreciable tem- 
perature rise. Direct contact between housing and mounting 
panel increases ability to disperse heat. Bulletin E-2 details 
specifications; send for your copy. 

INTERNATIONAL RESISTANCE COMPANY 
403 N. BROAD ST., PHILADELPHIA 8, PA. 

_, eia Lünul dut on the items U; -cácc below: 

MW Insulated Wire Wounds 
MV High Voltage Resistcrs 
PR Power Rheostats 

NAME 

Ill It 

C0M MANY 

ADDRESS 

FRW Plc t Wire Wounds 
Power Wire Wounds 
Name and address of local 
IRC Distributor 

In Canada: International Resistance Co., Ltd., Toronto Licensee 
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ANNOUNCING 
.. Telets108'S greatest 

picture tube improvement! 

Here is a scientific advance in picture tube 
technique which offers a marked, visible 

picture improvement already widely acclaimed 
by Television buyers. 

In this newest Rauland development, the tube 
face is a new, practically colorless glass contain- 
ing a metallic oxide which produces uniform 
light attenuation throughout the visible range. 
This light -absorbing characteristic acts in two 
ways to increase picture contrast, clarity and 
detail. 

In ordinary tubes, light from bright picture 
areas of the screen striking the exterior tube 
face surface in angles greater than 48 degrees 
is completely reflected onto dark screen areas, 
reducing the apparent blackness. This halation 
is greatly reduced with the new Rauland "Lux - 
ide" screen, because such reflected light is at - 

New Tube Vastly 
Increases Contrast! 
tenuated by passing -three times 
through the glass before it can 
reach the eye. 

Similarly, under normal conditions, clear glass 
picture tubes can ha ie their maximum contrast 
only when operated in an otherwise dark room. 
Ambient light passir-g through the tube face to 
the phosphor causes the dark picture area to 
appear light in tone and causes the picture to 
"wash out." With the "Luxide" screen, such am- 
bient light must pass twice through the attenu- 
ating glass while light originating in the phos- 
phor passes through the glass only once. The 
result is a picture wi-h far greater contrast when 
viewed in lighted rooms, and since several more 
steps in the grey sole are available in forming 
the picture, better detail as well as greater con- 
trast results. 

Write for Technical Bulletins. The Luxide screen is available in metal - 

cone types 16AP4-A, 16EP4-A and 12UP4-A, and in the all -glass 12LP4-A. 

THE RAULAND CORPORATION 
, eX 2 LO 705L 
4245 N. KNOX AVENUE CHICAGO 41, ILLINOIS 
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A New 12 Watt 

HIGH QUALITY AMPLIFIER 
Including 

The SOMERSET DYNAMIC 

NOISE SUPPRESSOR 

Somerset Laboratories offer a new 
High Definition 12 watt AMPLIFIER 
with the SOMERSET Dynamic NOISE 
SUPPRESSOR - the last Link in High 
Fidelity Reproduction - a combination 
having unusual performance character- 
istics and giving the finest in High 
Fidelity Reproduction. 

Claims of high quality audio amplifiers 
based only on a showing of frequency re- 
sponse beyond audible limits or low 
distortion and noise percentages evidence 
engineering skill, but do not guarantee 
High quality Reproduction. 

Such an Amplifier may accentuate de- 
fects of the program source or distortions 
originating within the loudspeaker. The 
use of tone controls to offset these effects 
may degenerate performance and the 
High Fidelity characteristics are virtually 
unuseable. 

The SOMERSET FEEDBACK AMPLI- 
FIER was designed hot as a laboratory 
exhibit but as the controlling unit in the 
reproducing system. Its performance with 
respect to frequency response, and distor- 
tion is superb. In addition it has the ability. 

First-To reject unwanted portions of 
the input signal, 

Second-to subject the loudspeaker to a 
rigid discipline the consequence of 
which is Reproduction with perfect 
definition. 

These outstanding qualities are pro- 
duced by the SOMERSET DYNAMIC 
NOISE SUPPRESSOR and a UNIQUE 
MULTIPLE FEEDBACK CIRCUIT 
whereby the Amplifier acquires a more 
perfect control of the movements of the 
loudspeaker diaphram throughout the 
audible range. 

In this CIRCUIT beam power tetrodes 
are used in a manner which greatly re- 
duces output impedance. Extraordinarily 
effective loudspeaker damping and sub- stantial improvement in bass tone response 
are obtained without distortion or inter - 
modulation. Thus, even inexpensive loud- 
speakers become capable of high quality 
reproduction rarely equalled by the most 
costly equipment. 

LABORATORIES, INC. '4.38...t 3 
a5Ter1701 PALISADE AVENUE, UNION CITY, N. J. 

ELECTRONICS - December, 1944 
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A BROAD, NEW LINE OF 

and we're developing still more 

instruments to bring you 

speed, convenience and accuracy 

- th .oat the microwave field! 

-hp- 616A Microwave Signal Generator 

MICROWAVE SIGNAL GENERATORS 

Easy operation, direct reading without calibration, one -dial 
frequency control, high stability, a wide choice of pulsing, 
triggering and modulation ...those are but few of the im- 
portant advantages of -hp- microwave signal generators. 

-hp- 616A Microwave Signal Generator. For frequencies 1,800 
to 4,000 mc. Reads carrier frequency and voltage output 
direct without calibration or charts. Accurate within ± 1%, 

stable within .005% per degree centigrade change in am- 

bient temperature. Output .223 v. to 0.1 µv. Output im- 
pedance 50 ohms; internal or external pulse modulation, 
or FM. Repetition rate variable from 40 to 4,000 pps. Pulse 
length variable from 1 to 10 µsec. Trigger pulses out simul- 
taneous with rf pulse, or in advance of rf pulse from 3 to 

300 µsec..5 µsec rise time. Synchronizes with external pulse 
or with sine wave. 

-hp- 614A Microwave Signal Generator. Covers frequencies 800 
to 2,100 mc. Extremely fast rise time (0.1 µsec). Directly 
calibrated, accurate within ± 1%. Output .223 v. to 0.1 µv. 

Output accuracy ± 1 db. Output impedance 50 ohms, SWR 
3 db. External modulation .5 µsec pulses to square waves. 
Internal pulsing, FM modulation and delays same as 

Model 616A. 

-hp- 610B Microwave Signal Generator. General purpose UHF 
generator for standard measurements between 450 and 
1,200 mc. Accuracy ± 1%. Accurately known output from 
0.1 v. to 0.1 µv. Internal impedance 50 ohms. Modulation 
by internal or external pulse, external sine or square wave. 

Internal pulse length variable 2 to 50 µsec, repetition rate 

variable 60 to 3,000 cps. 3 to 300 µsec delay circuit. 

Other -hp- signal generators, now in the development 
stage, will operate in frequency ranges above 4,000 mc and 

below 450 mc. They will be announced soon. 

IMPEDANCE MEASURING DEVICES 

Two new instruments, introduced this year, have established 
new standards for ease and accuracy of microwave imped- 
ance measurements. (Soon -hp- will announce still newer 
impedance measuring devices for frequencies above 4,000 
mc and below 500 mc.) 

-hp- 805 Slotted line. Incorporates a radically different struc- 
tural design employing rigid parallel planes and central con- 
ductor. This design is inherently superior in terms of elec- 
trical accuracy, stability, negligible slope and minimum 
leakage. VSWR of the basic section is less than 1.02. Fre- 
quency range 500 to 4,000 mc. Model 805A impedance 50 
ohms for Type N connector and flexible cables. Model 805B 
impedance 46.3 ohms for hi" rigid transmission lines. 

-hp- 415A Standing Wave Indicator. Designed for use with -hp- 

805 Slotted Lines. Consists of high gain amplifier with low 
noise level, operating at fixed 
frequencies between 300 and 
2,000 cps. (Normal frequency 
1,000 cps. Plug -ins for others 
available.) Reads direct in 
VSWR and db without com- 
putation. Input circuits for 
use with crystal rectifier or 
bolometer. 75,000 ohm null 
indicator input circuit. 

Look to -hp- for complete instrumentation in the microwave field 

a 
December, 1949 ELECTRONICS 
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-hp- 475 Tunable Bolometer Mount 

MICROWAVE POWER MEASURING EQUIPMENT 

-hp- 430A Microwave Power Meter. Offers direct, instantaneous 
power readings in mw or dbm. No tedious calculations, no 
troublesome adjustment. For use at any microwave frequency. 
Just connect to the 200 -ohm bolometer in your system, and 
after initial balancing this instrument does the rest! Read 
power in mw from .02 to 10 mw or dbm from -20 to 
±10. Measure higher powers by adding attenuators or 
directional couplers to the system. 5 ranges give full-scale 
readings of .1, .3, 1, 3 and 10 mw. Accuracy ±5% of full 
scale reading. 

-hp- 475 Tunable Bolometer Mbunts. New, wide -band matching 
systems for measuring microwave power directly. Tunable 
between 300 and 1,000 me (Model 475A) or 800 to 4,000 
me (Model 475B) for universal applicability. Both models 
are double -stub tuners, coupling energy from 50 ohm coaxial 
system into a 200 ohm bolometer. Swift, sure direct read- 
ings are available when mounts are used with -hp- 430A 
Meter. Power sensitive element can be 1/100 amp. instru- 
ment fuse, or barretter. 

-hp- 360 Low Pass Filters. Facilitate microwave measurements 
by eliminating harmonics from microwave systems and per- 
mitting passage of energy at a single known frequency. 
Cut-off frequencies of 700, 1,200, 2,200 and 4,100 me are 
available. Insertion loss not over 3 db throughout pass 
band. Rejection characteristic assures at least 50 db atten- 
uation at 1.4 x cutoff frequency. Nominal impedance 50 
ohms. Uses Type N fittings. 

FREE BROCHURE gives details of these 
new -hp- microwave instruments. 

WRITE TODAY FOR YOUR COPY, OR SEE THE 

-hp- REPRESENTATIVE IN YOUR LOCALITY. 

HEWLETT-PACKARD COMPANY 
2000 Page Mill Road Palo Alto, California 

Export: FRAZAR & HANSEN, Ltd., 301 Clay St., Son Francisco, 
Calif., U. S. A. Offices: New York, N.Y. and Los Angeles, Calif. 

Look to -hp- for complete instrumentation in the microwave Field 

ELECTRONICS - December, 1949 
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The heading of this advertisement speaks volumes. We 

da no- think it necessary to say more. But we would like to 

ha'e aou know why the Heinemann magnetic Circuit Breaker 

is sz highly regarded in the electrical industry. 

n the first place, it is entirely magnetic. Ir 

case o= short circuit, the breaker trips IN 

STA NTLY, before the wire has a chance h, 

he It car be re -dosed at once, provided the 

"short" no longer exists. Also since NO HEAT 

is generated, it always carries 100% of rated 

capccity. No "de -rating" factor is needEd. 

18138 

In the send place, it is extremely flexible. 

A magnetic -hydraulic time -delay unit adapts 

the breaker to current cond tioss so that it 

will not trio on minor overload or starting 

surge. A pre -determined safc amount of time 

will elapse before tripping. 

It would be well worth your while to write us for further information 

HEINEMANN ELECTRIC COMPANY 
97 PLUM STREET TRENTON, NEW JERSEY 

lo December, 1949 - ELECTRONICS 
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ADVENTURES IN ELECTRONIC DESIGN 

I 

of Santa Claus than ever before. It will also find more grown-ups iiig a s. enjoy - 

carols and dramatic programs that are so much a part of 

the Yuletide Season °?4 J There's no doubt about it 

%was 6 he Night Before Ai -Alias 

Christmas, 1949 will find more breathless young- 

sters b'k thrilling to the timeless story GFrI 

ing the beautiful 

will be the 

share 

industry 

o 

rA e,,,6e 

Christmas, 1949, 

merriest ever for millions of people everywhere ... And a good 

of the credit belongs to you . . . America's great radio and television 

. Yes, by producing more and finer - (=:I ® radio and 

television receivers than ever before 

practically every family 

in making the world 

a 

4 J 

v 
fino/Wo Affliv, 

- 

Nis 
and making these sets available at prices 

can afford, you are playing a vital role 

a better place in which to live. For this great accom- 

Centralab supplier of quality parts to the radio 

and television industry for more than 25 years _ g4,1 salutes you 

wishes you a very merry Christmas! 

and 

ab DEVELOPMENTS THAT HAVE 
HELPED YOU SINCE 1922! 

Division of GLOBE -UNION INC. Milwaukee 
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Centralab reports to 

DECEMBER, 1949 
How Centrolab's "Famous Firsts" 

have helped You since 1922! 

CONTROLS 

1922 

Centralab has come to be known in the electronics in- 
dustry as "first" in the majo -it- of the produc-s 'it 
manufactures and sells. Originitcr of the Composition 
Type Volume Control, in 1922 The first Barr:ícle 
Type Line Switch attached to a -ohrme control, in 1929. 
Model 1, smallest switch tyre hearing aid cortrol, 
1946. Now, 1949, Model 2 Radiohm, the most mod- 
ern high quality variable resis;or 

In 1936, Centralab introduit, a complete line of .save 
band and tone switches. First :n switch development. 
A 24 contact per single section switih in 1938. Lever 
Action Switch in 1939. Lpw-loss, high-freq.zcy, 
medium -duty Power Switch, 1943. FM and TV Slide 
Switch, 1947. 

www.americanradiohistory.com

www.americanradiohistory.com


Electronic Industry 

In the field of ceramic capacitors, Centralab leads. 1935 - Temperature Compensating Ceramic Capacitors. 
1939 - Ceramic Trimmer Capacitors. 1941 - High 
Voltage Transmitting Capacitors. 1945 - By-pass 
Coupling Ceramic Capacitors, tubular types. 1946 - 
Disc Type By-pass Coupling Ceramic Capacitors. 1947 - TV High Voltage Ceramic Capacitors. 1948 - 
Extended Range Temperature Compensating Capacitors. 
1949 - Multi -Turn Trimmer Capacitors. 

In 1943, the originator and up to the present 'he only 
producer of Printed Electronic Circuits "P. E. C." 
This process incorporates the four fundamentals of 
circuitry - wiring, inductances, resistance and capa- 
city. Note the large variety illustrated above, ranging 
from simple, two -element to complex amplifier and 
network circuits. 

In 1942 Centralab developed a grade L-5 Steatite Ce- 
ramic superior to the then existing navy grade "G" 
specification. In 1944 a grade L-6 was introduced. In 
1945, Cordierite and Zirconite bodies with grade L-4 
rating were developed. Since 1943, Centralab has led 
in the metalizing of ceramic bodies for special purposes. 
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IMPORTANT BULLETINS FOR YOUR TECHNICAL LIBRARY! 

_..ö#oouct 

F"iiï}rlarzñ:'rz 
: N, 

4t)BYCi /ilYtt 

ROTH(ilIca SWITCH 

Higo 

enuAlcr 'SCQJR SwáWEIï N 

PENTODE COD ATE 

.ZDUC, FIIPEC ... 
mum T+91YO-Qts 

Choose 
Centralab Printed Electronic Circuits 

973 - AMPEC - three -tube P. E. C. amplifier. 
42-6 - COUPLATE - P. E. C. interstage coupling plate. 
999 - PENTODE COUPLATE -Specialized P. E. C. coupling 

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

Centralab Capacitors 
42-3-BC TUBULAR 11-KAPs - capacitors for use where 

temperature compensation is unimportant. 
42-4 - BC Disc II-KAPs-miniature ceramic BC capacitors. 

42-10 - HI -Vo -KAPS - high voltage capacitors for TV appli- 
cation. 

695 - CERAMIC TRIMMERS - CRL trimmer catalog. 
981 - HI-Vo-KAPs - capacitors for TV application. For 

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

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

THEY'RE FREE! 

From This List ! 

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

cuits. 
970 - LEVER SWITCH - shows indexing combinat ons. 
995 - ROTARY SWITCH - schematic application diagrams. 
722 - SWITCH CATALOG - facts on CRL's complete line of 

switches. 
Centralab Controls 

42-7 - MODEL "1" RADIOHM - world's sma! lest commercially 
produced control. 

697 -VARIABLE RESISTORS- full facts en CRL Variable 
Resistors. 

Centralab Ceramics 
967-CERAMIC CAPACITOR DIELECTRIC MATERIALS. 
720 - CERAMIC CATALOG - CRL steatite, cerami- products. 

General 
26 - GENERAL CATALOG - Combines Centralab's line of 

products for jobber, ham, experimenter, serviceman or 
industrial user. 

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

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

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

CENTRALAB 
Division of Globe -Union Inc. 
900 East Keefe Avenue, Milwaukee, Wisconsin 

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

203-4 

D 973 42-9 3 42-18 953 12 42-10 722 E 720 

E 42-6 42-3 695 D 814 D 970 D 42-7 26 

D 999 3 42-4 D 981 D 975 D 995 3 697 11 967 

Name 

Address 

City State 

MI - M B -- -- NM BM 

TEAR OUT COUPON 

for the Bulletins you want 

, //tü 44> 
Division of GLOBE -UNION INC. MEwaolkeo 
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00 90` 

SOLA TYPE CVH 
Constant Voltage 

Transformers 

±1% CONSTANT VOLTAGE 
with less than 3% 
harmonic distortion 

030` 270' 

Type CVH, SOLA Cons:ant Voltage Transiorrr_ers are 
designed for us_ wit- 3gnipinE-nt that requires o source of 
constant, undistorted voltage. They provide all cf 'he voltage 
stabilizing characteristics of the standard SOL. . Constant 
Voltage Transformer (±-1` regulation) with less .han 3?'c 
harmonic distortion cf he sinusoidal output voltage wave 

Type CVH Transformers may be used for the most 
exacting applications such as general laboratory 
work, instrument calibration, precision VHF and 
microwave testing or other operations involving 
elements which are sensitive to power frequen- 
cies harmonically related to the fundamental. 

As in all SOLA Constant Voltage Transformers, 
the regulation is automatic and instantaneous. 
There are no moving parts, no manual adjust- 
ments and every unit is self -protecting against 
short circuit. 

S 

3600 

Type CVH SOLA Constant Voltage Trans- 
formers are available from your electron- 
ics distribt. tor in the following capacities: 
60 V.A., E20 V.A., 250 V.A., 500 V.A., 
1000 V.A., 2000 V.A. 

WRITE FOR THESE BULLETINS 

DCVH-136-complete electrical and mechan- 
ical characterstirs of type CVH Constant 
Voltage Transformers. 
DCV-102-complete engineering handbook 
and catalog of standard Constant Voltage 
Transformers available for remedial or built- 
in applicatons,. 

ILA /i TRANSFORMERS 
Transformers for: Constant Voltage Cold Cathode Lighting Airport L,Lbreny Series Lighting Fluorescent Lighting Luminous Tube Signs Oil Burner Ignition )-Ray power Controls Signal Systems etc SOLA ELIECTnC COMPANY, 4633 W. 16th Street, Chicago 50, Illinois 

under tr,rn_.' h>: IENI)l R.AN<'F 1:11,( "IRLt ['e), l rn ,.ns .A -gat \ Anar,l AIDA.- AAl li l l)AII't s.. I.S Is I.TIt., O,,lilrut store, I'.., ICt>gland 
(W DA It:\I>ID S A., liurnr, :\it...:\rgrntire. - 6f. C'. H.H. V ER1 I A HI.CH AI. 'Fi t< t' rrLeI, f -,rin, Prance 

ELECTRONICS - December, ;949 
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IT'S NEW! IT'S DIFFERENT! IT'S MADE OF REVERE COPPER 

-The "Double G" Solderless Lug made by THE GREGORY 

MANUFACTURING CO., INC., New Haven, Conn., for the 

electrical field, comes in 6 sizes to accommodate from 14 go 

wire to 1,0130,000 CM cables. Pressure screws are steel. 

HOLD 'EM TIGHT-These sharp, 
deep -cut serrations on inside of 
both tubular sections and projection 
tang help to make firm, non -slip 
joints possible. They also increase 
the rigidity and conductivity of the 
connection. Note that these serrations 
were made cold, and without any 
distortion of the Revere Copper 
used. Lugs shown are twice actual 
size and are unretouched. 

...and not a Sarfo show /Or ill 
Improved solderless lug of hard drawn Revere 
Copper, cold worked over and over without 
distortion, cracking, pitting or scarring. 

Pierced, formed at short 45 degree and 90 degree angles 

and deeply serrated, this "Double G" solderless lug really 

gets a working over . . . and cold, too, no annealing. 

Yet, with all this, the surface remains absolutely smooth, 

the lug is not in any way weakened and there is no twisting, 
pitting, cracking or scarring of any kind. And, in addition, 
its dimensions are held. 

When the Gregory Manufacturing Co., Inc., was develop- 

ing this solderless lug, with its unusual features, it had a 

problem on its hands. 

Their design called for copper strip that could stand 

a lot of cold working and when finally fabricated into a 

product of uniform quality, would not have a lot of twist, 

cracks, pitted or scarred surface. In their efforts to secure 

such a product their engineers had frequent consultations 

with Revere's Technical Advisory Service. The result was 

the product shown and described above, with production 

time and money saved and rejects held to the vanishing 

point. The material used was Revere hard drawn copper 
strip with a temper of 36 to 46 Rockwell B Scale. This 
company feels that they could not have developed such a 

successful product if the quality of the copper was not of 
the best and did not possess the inherent working char- 
acteristics needed. 

Perhaps Revere Copper or some other Revere Metal 

can be of help in developing or improving your product- 
cutting your production costs.. Why not tell Revere's 
Technical Advisory Service about your metal problems? 
Call the Revere Sales Office nearest you today. 

REVERE 
COPPER AND BRASS INCORPORATED 

Founded by Paul Revere in 1801 

230 Park Avenue, New York 17, New York 

Mills: Baltimore, Md.; Chicago, Ill.; Detroit; Mich.; Los Angeles and 

Riverside, Calif.; New Bedford, Mass.; Rome, N. Y.-Sales Offices in 

Principal Cities, Distributors Everywhere. 

16 
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OHMIITE Resistance "Know -How" 

HERE'S A VALUABLE SOURCE OF DESIGN INFOR TA__ O 

IF YOU have a design probeem involving rleos:ats or resistors, call 
on Ohmite for assistance. Ile accumulated experience of the entire 

Ohmite engineering staff .. the combined thinking of its many 
resistance specialists ... are all available to you for the asking. 
Ohmite engineers are well qualeed to help analyze your requirements 
and select the correct units :o fit your specific application. 
Years of experience in build ng dependable rheostats and resistors, 
in helping others solve specialized resistance problems, is your 
assurance that Ohmite "kncw-kow" can help you. We invite you to 
submit your problems to us. 

Ve Zedt# m\ / \ I I . 

Crj 
TAP SWITCHES 

RESISTORS 
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O HMIITE THIN RESISTORS 

SINGLE -UNIT BRACKET 
ADJUSTABLE TYPE 

VITREOUS -ENAMEL 
COVERING 

Winding is r gidly 
held in place and 
protected from 
damage by Ohmite 
special vitreous 
enamel. 

EVEN, UNIFORM 
WINDING 

"Hot spots" and re- 
sultant failures are 
prevented by the 
resistance wineing's 
unsurpassed uni- 
formity. 

STRONG, CERAMIC 
CORE 

Unaffected by cold, 
heat, fumes, or high 
humidity, its core 
provides a strong 
hase for winding. 

FIVE WATTAGE 
SIZES 

Lengths range 
from 1% inch to 
6 inches, corre- 
s-ionding to rat- 
ilgs of 30 to 75 
watts. 

INTEGRAL MOUNT- 
ING BRACKETS 

Distribute heat 
more evenly 
throughout resis- 
tor and conduct 
heat away quickly. 

STACKING BRACKET 
ADJUSTABLE TYPE 

SINGLE -UNIT BRACKET 
FIXED TYPE 

STACKING BRACKET 
FIXED TYPE 

...PACK HIGHER WATTAGE 

INTO LESS SPACE 
Because of their compact design, Ohmite Thin Type Rea=stors 
have a higher wattage rating per unit of space. They provide 
all the time -proven superiority of conventional Ohmite 
vitreous -enamel resistors-giving you a compact unit you can 
depend upon. Available in our types-all only 1/ inch thick by 
1 inch wide-in five lengths and a wide range of resistance vLlues. 

Send for Bulletin No. 138 

OHMITE MANUFACTURING CO. 
4818 W. Flournoy St., Chicago 44, III. 

Se Zeglt weed 

OHM 
RHEOSTATS RESISTORS TAP SWITC HES 
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This is 
Consolidated 

A Million Dollars 
in Custom Mold- 
ing Facilities to 
3av Yau Import- 
ant "Pennies per 
i ie¡e' 

Yser Blueprint in Plastic 

(When we, at Consolidated, submit a 
quotation, there's conscience and under- 
standing behind it. As a custom molder, 
we work very closely with the customer 
-and so does our pricing! 

We never lose sight of one very important 
fact-the piece or product we mold 
becomes a manufacturing cost to you, 
and therefor requires that our figures 
for its preparation and production be 
kept as low as specifications and good 
planning permit. 

Today, when small pennies saved are 
again hig pennies earned, your plastic 
product can benefit greatly from a be- 
forehand discussion with Consolidated's 
sales engineers and technicians. That 
the types of service we render can 
advantageously fit your particular re- 
quirements, is indicated by the customer - 
confidence reposed in us by America's 
foremost manufacturers. 

Consolidated is an "all -under -one -roof" 
control (135,000 sq. ft.) - concentrating 
upon sound plastic design, economical 
production, price -and -time savings to the 
customer. From preliminary sketches, 
material selections, specifications, esti- 
mates-and on through the processes of 
molding (compression, transfer, plunger, 
injection) and finishing-ours is the kind 
of know-how that guarantees your blue- 
print in plastic-the right plastic-rightly 
priced! 

Experienced Contacting Staff 
Call for a Consolidated Sales Engineer. 
His qualification to sit-in with you stems 
from having already assisted many manu- 
facturers in properly planning for plastics 
-profitably! For a get-together that will 
hold us together, your inquiry is cor- 
dially invited. 

Please address Dept D-12 

onsolidated Molded Products Corporation 
Plant & Executive Offices: 309 CHERRY ST., SCRANTON 2, PA. 

Branch Offices and Representatives in New York, Chicago, Detroit, Cleveland, Bridgeport, 
Philadelphia-and other principal cities 

ELECTRONICS-December, 1949 
17 

www.americanradiohistory.com

www.americanradiohistory.com


NGs St EEVING 

T Me, WO 
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MITCHELL -RAND, using Owens Corning fiberglas yarn, proc- 

esses and fabricates TAPES, TUBINGS, SLEEVINGS, CORDS and 

CLOTHS that are the optimum in electrical insulation . . . 

marketed under the trade name MIRAGLAS, they protect elec- 

trical equipment from the destructive forces that play havoc 

with ordinary electrical insulations; overloading, extreme high 

or low temperatures, moisture, corrosive acids, fumes or va- 

pors, oils, grease, dust and dirt. 

MIRAGLAS fiberglas INSULATIONS have an amazing back- 

ground of use throughout industry-wherever used they fea- 

ture fewer breakdowns, less maintenance, elimination of 

waste, savings in labor and materials and prove their standing 

as the optimum in electrical insulation protection. 

Take note of the name MIRAGLAS, . it stands for the ultimate 

in fiberglas electrical insulations ... TAPES, TUBINGS, SLEEV- 

INGS, CORDS, CLOTHS, ETC. Write today for details and 

characteristics. 

MITCHELL -RAND INSULATION CO. Inc. 
IL, Y TR IiT_ ' COdtlandá 74264 NEW YORK 7. N. Y. 

A PARTIAL LIST OF M -R PRODUCTS: FIBERGLAS VARNISHED TUBING, TAPE AND CLOTH' INSULATING PA 

AND_TWINES CABLE FILLING AND POTHEAD COMPOUNDS FRICTION TAPE AND SPLICE TRANSFORMER COM- 

POUNDS FIBERGLAS SATURATED SLEEVING ASBESTOS SLEEVING AND TAPE VARNISHED CAMBRIC CLOTH AND 

'APE MICA PLATE, TAPE, PAPER, CLOTH, TUBING FIBERGLAS BRAIDED SLEEVING COTTON TAPES, WEBBINGS AND 

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

18 December, 1949 - ELECTRONICS 
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NEW G -E m»fe?iav CARTRIDGE 
PLAYS ALL 3 SPEEDS 

Latest Dual Stylus Unit Tracks 33-113, 45, 
and 78 rpm Records at Constant Pressure 

Costs 25% less than Pickups it Replaces 
A new General Electric "Triple Play" Cartridge that tracks 
any commercial record is now available to manufacturers, dis- 
tributors, and dealers. 

Simplicity is the key feature of this notable electronic advance- 
ment. Once installed in a tone arm, the cartridge will play all 
types of popular narrow groove and standard groove records 
without replacement or even a change in position! 

ONLY ONE PRESSURE 

The new cartridge retains the unsurpassed frequency response 
characteristics of the famous G -E Variable Reluctance unit and 
in addition, tracks the three types of records at 6 to 8 grams. 
Thus the pressure is constant regardless of the stylus you're 
using. The special design of the "Triple Play" permits precise 
adjustment of tone arm pressure. Weight changing and pres- 
sure compromise problems are eliminated. High compliance 
and low moving mass reduce record wear to a minimum. 

C-ec-fez LY!/IL ,OlIG 011! LY1'IlN'P 

GENERAL re ELECTRIC 

- 

TWO STYLI IN ONE CARTRIDGE 

A single twist of a built-in knob turns either end of a dual 
stylus to playing position. A 1 -mil stylus, mounted at one end, 
plays 331/3 and 45 rpm records, and.a 3 -mil stylus, at the oppo- 
site end, tracks standard 78 rpm records. 

MANUFACTURERS NOTE LOW COST 

Although it plays records that formerly required the use of 
two cartridges, the price of the "Triple Play" is 25% less than 
the price of two individual cartridges. It is adaptable to many 
types of tone arms and its use as an initial component will 
effectively reduce set manufacturing costs. 

UNAFFECTEID BY TIEMPERATURE 

The G -E "Triple Play" is unaffected by normal climatic 
changes in humidity and extreme variations in temperature. 
Needle talk and needle scratch are reduced to a minimum. 
Record reproduction-as always with G -E Cartridges-is su- 
perb. Mail coupon below for complete information. 

- 11131 BIB BBB - Ma BIM ® 
General Electric Company, Parts Section lE 
Electronics Park, Syracuse, New York 
Send me full particulars on the new G-E"Triple Play" Cartridge. 

NAME 

ADDRESS_ 

CITY STATE ---------- J 
ELECTRONICS - December, 7949 19 
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"Clean As A Whistle" 
TO MAKE and TO USE 

,f 

...and you can say that of any vac 

4.WMGHILÚPS MERGED 
RECESS 

RIVIt CAM SUP 
ut 

DF ! .;,.,. 

built with American Phillips Screws 

CLEANER PRODUCTION: No scarred parti, no slashed hands, no :hors 
littered by fumbled screws. For when an Atr_erican Phillips Screw it put 
on the point of its 4 -winged driver ... then they become one straightline unit 
until the recessed screwhead is turned up flush and tight ... the first time, 
every time. Saves rejects, saves screws, saves t e rip to 50% over cut -of -date 
slotted screws. 

CLEANER SALES: Buyers of modern, top-qr lity products know the buy - 
sign of the universal Phillips crossed rezt s on everything from their 
automobiles to their golf clubs. To them the Philips recess meats that 
when a product is so put together, it stays put. To you, it means fewer 
returns and fewer free servicings, especially where vibration is involved. 

So remember, from both viewpoints ... production and sales .. . 

American Phillips Screws always cost least to use. 

AMERICAN SCREW COMPANY, PROVIDENCE 1, RHODE ISLAND 
Chicago 11: 389 E. Illinois St. Norristown, Pa. Detroit 2: 502 Stephenson Building 

AMERICAN 
PHILLIPS 

M 

ALL TYPES 
ALL METALS: Steel, 
Brass, Breise, Stain- 
less Steel, Aluminum, 
Monet, Everdur (sili- 
con bronze: 

20 December, 1949 - ELECTRONICS 
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If it's a problem calling for PRECISION POTENTIOMETERS 

For many years The HELIPOT Corporation has been a 
leader in the development of advanced types of potentiom- 
eters. It pioneered the helical potentiometer-the potentiom- 
eter now so widely used in computer circuits, radar equip- 
ment, aviation devices and other military and industrial 
applications. It pioneered the DuODt.ÁL°`-the turns-indicar- 
ing dial that greatly simplifies the control of multiple -turn 
potentiometers and other similar devices. And it has also 
pioneered in the development of many other unique po- 
tentiometric advancements where highest skill coupled with 
ability to mass-produce to close tolerances have been im- 
perative. 
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MODELS F %ND G PRECISION 
SINGLE -TURN POTENTIOMETERS 
Feature both continuous and limited me- 
chanical rotation, with maximum effective 
electrical rotation. Versatility of designs per. 
mit a wide variety of special features. 
F-3-5/16" dia., 5 watts, electrical rotation 
359°-resistances 10 to 100,000 ohms. 
G-1.5/16" dia., 2 watts, electrical rotation 
356°-resistances 5 to 20,000 ohms. 

-Ask for Bulletin 135- 
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In order to meet rigid government specifications on 
these developments-and at the same time produce them 
economically-HELIPOT* has perfected unique manufactur- 
ing facilities, including high speed machines capable of wind- 
ing extreme lengths of resistance elements employing wire 
even less than .001 diameter. These winding machines are 
further supplemented by special testing facilities and po- 
tentiometer "know-how" unsurpassed in the industry. 

So iif you have a problem requiring precision potentiom- 
eters your best bet is to bring it to The HELIPOT Corporation. 
A call or letter outlining your problem will receive im- 
mediate attention! 

t 
MODELS A, B, á: C HELIPOTS 
A-10 turns, 46" coil, 113/16" dia.,5 watts- 
resistances from 10 to 300,000 ohms., 
R-15 turns, 140" coil, 3.5. 16" dia., 10 watts 
-resistances from 50 to 500,000 ohms. 
C-3 turns, 13-1/2" coil, 1.13'16" dia., 3 
watts-resistances from 5 to 50,000 ohms. 

-Ask for Bulletin 104- 

LABORATORY 
MODEL HELIPOT 
The ideal resistance 
unit for use in labors. 
tory and experi 
mental applications. 
Also helpful in cali- 
brating and checking 
test equipment. Com- 
bines high accuracy 
and wide range of 
10 -turn HELIPOT with 
precision adjustability of DUODIAL. Avail 
able in eight stock resistance values from 
100 to 100,000 ohms, and other values on 
special order. 

-Ask for Bulletin 106- 

A C 

3 -GANGED MODEL A ELIPOT AND 
DOUBLE SHAFT MODEL C HELIPOT 
All HELIPOTS, aid the slodel F Potentiorseter, 
can be furnished with shaft extension, and 
mounting bushirgs at each end to fac litote 
coupling to other equipment. 
The Model F, and the n, B, and C HELFOTS 
are available in multiple assemblies, g:nged 
at the factory on comm en shafts, for the con- 
trol of associated circuits. 

D E 

MODELS D AND E HELIPOTS 
Provide extreme accuracy of control and ad- 
justment, with 9,000 and 14,400 degrees of 
shaft rotation 
D-25 turns, 234" coil, 3-5/16" dia., 15 watts 
-resistances f,om 100 to 750,000 ohms. 
E-40 turns, 373" coil, 3-5/16" dia., 20 watts 
-resistances from 200 ohms to one megohm. 

-Ask for Bulletin 104- 

MODELS R AND W DUODIALS 
Each model available in standard turns -ratios 
of 10, 15, 25 and 40 to 1. Inner scale in- 
dicates angular position of HELIPOT sliding 
contact, and outer scale the helical turn on 
which it is located. Can be driven from knob 
or shaft end. 
R-2" diameter, exclusive of index. 
W-4-3/4" diameter, exclusive of index. Fea 
tures finger hole in knob to speed rotation. 

-Ask for Bulletins 104 and 114- 

MULTITAPPED MODEI B HELIPOT AND 
4 -GANGED TAPPED MODEL F 

This Model B HELIPO( contains 28 taps, placed 
as required at specked points on coil. The 
Four -Gang Model F Pztententiometer contains 
10 taps on each sect cn. Such tops permit use 
of padding resistor, to create desired non- 
linear potentiometer =unctions, with advantage 
of flexibility, in that curves can be altered as 
required. 

IOOICORPORATION, SOUTH PASADENA 2, CALIFORNIA 
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Why is "dag" Colloidal Graphite best 

for CRT Exterior Wall Coating? 

It's cheaper 

... Has better adhesion 

... Requires no baking 

... Resists scratching 

"dag" Dispersion =194 is a lacquer -base dispersion of micro- 

scopically small graphite particles. It is easily applied to CRT 

surfaces by spraying, and dries very rapidly, enabling tubes to be 

handled in 2 or 3 minutes. Maximum adhesion is obtained by 

drying at room temperature for 24 hours, or by forced infra -red 
drying for '/ hour. 

-dag" Dispersion 194 forms a smooth, uniform, conductive 

black coating on any type glass. Its adhesive properties are so good 
that it will resist scratching by a thumb nail or soaking in water. 

Prominent CRT manufacturers have found "dag" colloidal 
graphite dispersions satisfactory and usually cheaper for wall 
coatings ... for other electronics work, too. Let Acheson Colloids 
engineers show YOU how these versatile dispersions can solve many 

and varied electronics problems. Send the coupon NOW for 
more information. 

ACHESON COLLOIDS CORPORATION 
Port Huron, Michigan 

Send me more information on: 

-dag" Dispersion T 194 for Exterior Wall Coating 

"dag" Colloidal Graphite in Electronics 

Nom 

Company Name 

Address- _. 

City Zone -- State 
11.11_, 

ACHESON 

COLLOIDS 

CORPORATION 

Port Hurcn, 

Michigan 

COLLOIDS 
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INDUSTRIAL ENDU 

WITH RESEARCH 
DU MONT TYPES 250-A and 250 -AH 

Cathode-ray Oscillographs 

For research where util- 
ity and precision work de-, s 
rnand high -qualify ̀ per 
formance_ and steadied, 
depemdaiI, 

Equipped for both 

INDUST'« and 

RESEARCH with .. 

Ampliticatizn of both a -c and d -c input signals. 

Sweep durations as long as 5 seconds. 

Recurrent, single, or driven sweeps: spot res: s at 

beginning of .orward sweep, virtually elim.na ing 

sweep -starting time. 

Automatic beam -banking and provision for inteeitY 

modular:oz. 
PhotType 

DI oscillog rams with either Du fgont 

Type 271-.\ or 314-1IL Oscillogzaph-record 
Cunene. 

Additional accelerating potential in the Type 253 -AH. 

by using Type 5RP-A Cathode-ray Tube ar.d type 

263-B High Voltage Power Supply Unit. 

Projection of Oscillogzams with Du Mont Type 2541 

Project:on Lens. 

Built-in Voltage Calibrator. 

High-imredance input probe. 

Litera}ure or demonstration on request, 
witho it obligation. 

C ALLEN B. DUM[ N? LABORATORIES. INC. 

oUMDNr 

In industry where a wide 
range of application and 
adverse operating condi- 
tions demand general-pur- 
pose versatility and rug- 
ged endurance. 

SPECIFICATIONS... 

Cathode-ray Tube: For Type 250-A, Type 5CP-A; for Type 250 -AH, 5RP-A. 
Accelerating Potentials: Type 250-A, 3200 volts; Type 250 -AH, 13,500 volts. 
Y -Axis: Deflection factor, 0.015 rms volt/in. maxi- mum through amplifier at full gain; 0.15 through probe and amplifier; 0.9 d.c volts maximum through d.c amplifier at full gain; 21 rms volts/in. ±20% direct to deflection plates. Sinusoidal frequency re- sponse of a -c amplifiers uniform within 10% from 5 to 200,000 cps; within 60% to 500,000 cps. Re- sponse of d -c amplifier uniform within 10% from 0 to 200,000 cps. 

X -Axis: Deflection factor, 0.9 rms volt/in. maximum through a -c amplifier at full gain; 1.2 d -c volts/in. maximum through d -c amplifier at full gain; 23 rms volts/in. ±20% direct to deflection plates. Sinu- soidal frequency response of a -c amplifier uniform within 10% from 5 to 200.000 cps; within 60% to 500,000 cps. Response of d -c amplifier uniform within 10% from 0 to 200,000 cps. Linear Time Base: Both driven and recurrent sweep - time intervals continuously variable from 5 seconds to 10 microseconds. 
Intensity Modulation: 5 volts peak for adequate modulation. 
Primary Power: 115/230 volts, 50-60 cycles, 250 watts. 
Dimensions: 15"h., 11" w., 19" d., Weight: 68 Ibs. 

aede, 
ALLEN B. DU MDN1 LABORATORIES, INC., INSrRUMENT DIVISION, 1000 MAIN AVENUE, CLIFTON, NEW JERSIY 
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recision products 

PRECISE ELECTRICAL 
MEASURING INSTRUMENTS 
Resistance Standards Decibel Meters 
Decade Potentiometers Tone Generators 
Decade Resistance Boxes Telephone Test Equipment 
Bridges, Wheatstone Low -Resistance Test Sets 
Bridges, Kelvin- Insulation Test Sets 

Wheatstone Bridge Components 
Bridges, Limit Write for Catalog No. 10. 

--CE -; 

;II 

4 CLOSE TOLERANCE 
RESISTORS 

(JAN and standard types) 

Wire -wound precision resistors have characteristics 
suitable for manyexacting modern circuits. Shallcross 
Akre -Ohm resistors meet these requirements and 
are available in several types, shapes, and mount- 
ing styles. They are noted for high stability, low 
temperature coefficients, low noise levels, uniform- 
ity, long life, and extreme accuracy in matched 
poirs and sets. Ask for Bulletin R3. 

1AL RESEARCH AND DEVELOPMENT SERVICE 

Today's complex .circu"ts frequently require the design development, and pro- 
duction of highly specialized components, sub -assemblies, or instruments which 
fall outside the realm of standard engineering or production facilities. The 
Shallcross Research Department has been specifically formed to handle such 
assignments. Composed of electronic, electrical, instrument, mechanical, and 
chemical engineers of broad experience and backed with adequate modern 
facilities, this unique service group combines a highly technical as well as an 
intensely practical engineering -production viewpoint. We invite you to submit 
your requirements for review and recommendation. 

SHALLCROSS MANUFACTURING 
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b 

41 HIGH QUALITY 
ATTENUATORS 

Improved materials and production techniques for 
Shallcross Attenuators have resulted in a line that 
sets new higher standards of attenuation perform- 
ance for practically every audio and communica- 
tions use. Shallcross Audio Engineering Bulletin 
No. 4 will be sent on request. 

CUSTOM-BUILT 
SELECTOR SWITCHES 

Shallcross buûlds single or multiple deck selector 
switches having up to 180 positions. Test units have 
given satisfactory performance at 250 volts 10 am- 
peres and at 2500 volts 1 ampere A.C. Contact re- 
sistance ranges from a low of 0.0005 ohms to a 

maximum of 0.005 ohms depending upon the size 
and material of the contact surfaces. You are in- 
vited to outline your requirements on Shallcross 
Specification Sheet No. 6. 

HIGH -VOLTAGE 
Test and Measuring Equipment 
Shallcross high -voltage instruments 
and corona -protected resistors pro- 
vide maximum accuracy, safety, and 
dependability in a broad range of 
applications, from nuclear physics to 
electrostatic generators, precipitrons, 
power supplies, transmitters, and 
many others. Write for Bulletin F. 

COM PAN Y EDePt -129 Collingdale, Pennsylvania 
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PRECISION MICROWAVE 
MEASUREMENT COMPONENTS 

J 

TYPE 211 - PRECISION 

WAVEGUIDE SLOTTED SECTION 

( 1/2" x 1/t" Waveguide) 

Broadband Operation; Crystal 

and Bolometer Detection; 
Ball Bearing Carriage Support 

TYPE 612 -TUNABLE CRYSTAL 

AND BOLOMETER MOUNT 

(Type N-%" Coaxial Line) 

Broadband Operation; Accurate 

SquareLaw Detection 

TYPE 559A - PRECISION 

FREQUENCY METER 

(T x 11/4" Waveguide 

Direct Reading Dial; Linear 

Brice; Hermetic Sealing; 
Temperature Compensation 

\r 

TYPE 515 -REACTION TYPE 

FREQUENCY METER 

11 I '" \l a eguide I 

Micrometer Precision; Full 

Waveguide Frequency Coverage; 

Ease of Operation 

TYPE 170 -PRECISION CALIBRATED 

VARIABLE ATTENUATOR 

(2" x 1" Wavrguide1 
Metallized -glass Attenuating 

Element; Precise and Permanent 

Calibration; Negligible 
Insertion Loss 

a 

Similar slottel sections and 
probes in standard rectangular 
waveguide and coaxial line sizes 
make possible precise imped- `- 

ance measurements over the 
microwave spectrum front 1000 
to 40,000 Megacycles per second. 

The instrument illustrated 
serves both as a general purpose 
crystal or bolometer detector and 

as an harmonic generator for 
t:he multiplication of crystal - 
controlled u -h -f signals into 
the microwave region. 

Currently available in 
ti ree waveguide s: zes to pro- 
vide coverage front 3950 to 
1f,000 Megacycles 3er second, 
these f-equency meters com- 
bine si-nplicity of operation, 
precision, and reliability. 

This unit is representative of a 
complete new line of precision He - 
(latency meters available with re- 
action or transmission coupling, 
and providing maximum accuracy 
even when exposed to extremes 
of temperature and humidity. 

The instruments illustrated above are the result .of 
the continuing efforts of PMU's skilled staff to pro- 
vide the microwave research engineer with test 
equipment of ultimate accuracy and reliability over 
broader and broader frequency bands. Techniques 

A full comp erneut of fixed 
and variable ettenuitors and 
broadband terminations in 

standard waveguide 
sizes proviies cover- 

age bon 2601 to 40,000 
megacycles per second. 

of nttvel character are used to give the many out- 
standing features mailable in the complete PHD 
lime of precision microwave measurement and test 
mgquiprr nt. An illustrated catalog ntay be obtained 
by writing on tontpany letterhead to Dept. l:1. 

and DEVELOPMENT CO 
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for EVERYONE! 
with the NEW 

Genuine JENSEN WIDE -RANGE 
LOUDSPEAKERS 

16 COMPLETELY NEW MODELS 

Three 15 -inch Coaxials, one 12 -inch Coaxial 

Eleven 5 -inch to 15 -inch Single -Radiator Models 

No longer is truly good listening ruled out by cost 
or size restrictions. Now music can come to life for every- 
one, for Genuine JENSEN Wide -Range Loudspeakers in- 
clude small sizes as well as large . . low cost units as well 
as more expensive models. 

Not alone in frequency range but also in smooth 
response, wide-angle distribution, low distortion, good effi- 
ciency and power handling capacity ... in all 7 Performance 
Points Genuine JENSEN Wide -Range loudspeakers estab- 
lish new standards of reproduction quality. 

So whether you choose a 5" single -unit direct -radia- 
tor type loudspeaker at $8.00 list, a 12" Coaxial at $33.40 
list, or a 15" Coaxial with the new JENSEN Wide -Angle 
Acoustic Lens, you get superior performance all the way - . . 

in every attribute that makes for enhanced listening pleasure. 

c/reurWlDE-ANGLE 
ACOUSTIC LENS 

Typical of JENSEN leadership in loud- 

speakers engineering is the Acoustic 

diverging Lens used on Model H-510 

illustrated at the left. Adapting op- 

tical principles to acoustics, this lens 

acts in conjunction with the h -f horn 

to distribute h -f radiation uniformly 

over a wide angle ...insures constant 

balance and high quality reproduc- 

tion throughout the whole room. 

Write now for Data Sheet No. 152 describing 
all the n w loudspeakers in the new Genuine 

JENSEN Wide -Range series, and booklet, "Let 
Music Come to Life." 

ensen 
WIDE RANGE 

This trademark identifies an ad- 
vanced -design loudspeaker ... 

with performance to meet to- 
day's exacting requirements for 

faithful music reproduction .. 
achieved through the most mod 

ern applications of acoustics. 

JENSEN MANUFACTURING COMPANY 
Division of the Muter Compony 

6607 SOUTH LARAMIE AVENUE CHICAGO 38, ILLINOIS 
In Canada: Copper Wire Products, ltd., 351 Carlow Avenue, Toronto 
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TOROIDAL COILS and FILTERS 

We offer the benefits of our wide te:hrical 
experience gained b years of intense research 
in a highly developec field. 

VThere is practically no application for high Q 
audio coils and audio filters for which we hove 
not supplied our toroids and toroidal coil filters. 
Included among the many components of this 
type that we manufacture, are our standard 
series of toroidal coils TC -0 to TC -6 in:lusive. 
Although all of our tcroids possess a high degree 
of stability vs. voltage and temperature, roils 
ore also available which are specially osompen- 
sated for extreme conditions of temperature :`r, 

variations. 

The scope of our fi ter design and production 
encompasses a wide range of types and extends 
to include crystal filters and audio delay net- 
works. Notwithstanding the quality of oar prod- 
ucts, we have been able to maintain a low price 
level dl a to our exclusive specializatior in this 
field. 

We inve`Fe inquiries on your special applications 
for toroidal coils and filters regardless of quan- 
tity involved. 

/3 «rutell ¿ e 
YONKERS 2, NEW YORK 

CIBLE A[DRESS "BUFNELL" 

28 

A_L INQUIRIES WILL BE 

PROMPTLY HANDLED 

..utai ri u. 
MIMI. .0 

......u... ..Ii.au... mi..n... ..I..... 
,1i.. 
.r1 E-. .M 

r 

1 
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Simple Jobs... 
Intricate Jobs... 

I 

I 

We Give Them All 
"High Hat" Quality 

Whether you come to us for simple stamped -out 
chassis, ordinary metal boxes or the most intricate 
electronic apparatus housing, your job will receive 
the same Karp quality treatment, plus every pos- 
sible economy. 

The same long -experienced principals of our staff 
will give you intimate, personalized service, from 
planning and design °o delivery. Your work will be 
done by highly skilled specialists, in a plant which 
is without an equal in its field for up-to-date ma- 
chinery and modern facilities. Welding, when 
needed, will be done under precise timing controls 
... painting and finishing with the most mmodern 
equipment and conditüons. 

In most cases, our vast variety of dies will save 
you the cost of special dies and jigs. We will give 
your work accuracy and uniformity that will make 
your final assembly easy, time -saving and hence 
economical. 

Try us for the plain or the precise ... the every- 
day or the elaborate and de luxe ... in modest or 
substantial quantity. Whatever your needs in sheet 
metal fabrication, it pays to get our estimate. 

WRITE FOR NEW CATALOG 

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

f 
( (f*.ó07l1,; .r 311,4viiten f.)1¿ì e .1'(ié 
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ELECTRONICS 

} 

es>, 
` C!` C. 

S.O 

`C. ..SPer 

SO SMALL... 
. it mounts on a radio chassis 

L L17? 

A LINE - 
VOLTAGE 

STABILIZER 

These 15-, 25-, and 50 -va G -E 

voltage -stabilizer units are only a 
little over 2 inches high and about 9 inches 
long. They'll mount easily on a medium-sized 
radio or electronic instrument chassis and 
will give you an even, non -fluctuating 115 
volts for your equipment whether your line 
voltage is 95 or 130. A special transformer 
circuit provides a stabilized output voltage 

AN EASY WAY TO 

PRODUCE SQUARE WAVES 

within 1% of 115 volts for fixed, unity -power - 
factor loads. 

Continuous operation under conditions of 
short or open circuits will not damage the 
stabilizer in any way. Since there are no mov- 
ing parts, there is little maintenance to worry 
about. For complete information on voltage - 
stabilizer units of all sizes from 15 -va to 
5000 -va, write for Bulletin GEA -3634. 

Specially designed G -E Type -E networks 
will produce impulses which have defi- 
nite, known energy contents and dura- 
tions, and thus are ideal for converting 
a -c or d -c charging voltages into approxi- 
mately rectangular square waves. These 
networks consist of capacitor and coil sec- 
tions adjusted to close tolerances and her- 
metically sealed in single metal containers. 

G.E. helped meet wartime radar de- 
mands with thousands of these units and 
now offers them for commercial use. They 
are available in a wide range of designs, 

impedances, ratings, and sizes for pulse 
lengths of 0.1 to 40 microseconds. See 
Bulletin GEA -4996. 

'ç, 
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HEAVY-DUTY RELAYS 
THAT MOUNT 3 WAYS 

This versatile, general-purpose, heavy- 
duty, a -c relay unit is available in three 
mounting arrangements: front connected, 
Sack connected, or plug-in connected. All 
three mounting types are available in 
open or enclosed models and are furnished 
in spst, dpst, or dpdt circuits. Heavy, long- 
lasting silver contacts carry 10 amps con- 
tinuous. Normally -open forms make or 
break 45 amps; normally -closed forms 
make or break 20 amps. Relay coils come 
in 12-, 24-, 115-, or 230 -volt, 60 -cycle a -c 
sizes. D -c units are available in similar 
models. For full details see GEC -257. 

ACCURATE 
BUT RUGGED 

The new, modern - 
looking, easy -to -read 
21/2 inch - instru- 
ment line is improved 
inside as well as out- 
side. A single, self- 
contained mecha- 
nism supported on 
an extremely strong 
Alnico magnet as- 
sures permanent alignment even under 
the most adverse operating conditions. 
This high -gauss Alnico magnet permits 
the use of a large air gap with a conse- 
quent smoother, non -sticking action. The 
greater torque -to -weight ratio means bet- 
ter damping and allows the use of heavier 
vibration -resisting pivots. Accuracy is 5% 
of full scale on rectifier types, 2% on all 
others. For complete details, send for 
Bulletin GEC -368. 

TIMELY HIGHLIGHTS 

ON GE COMPONENTS 

SNAP -SWITCH INSTALLATION 

TIME CUT TO SECONDS 

You'll have a firm electrical connection 
without the use of solder a few seconds 
after you begin to install this small but 
rugged Switchette. Only 11/2 inches long 
and weighing only 9 grams, this 230 -vac, 
10 -amp unit has solderless knife -contact 
terminals made of pure, tinned copper; 

G -E Switchettes are available in a va- 
riety of forms and circuits, all of which 
have double -break contact structures. 
They're particularly well suited for elec- 
tronic applications because of their low 
RF noise output (short contact -bounce). 

For your convenience there are screw - 
terminal and soldering -lug types as well 
as this special quick -connect unit. Send 
for Bulletin GEA -4888. 

A SMALL PACKAGE OF 

WELL -REGULATED HIGH VOLTAGE 

You get both high voltage and good regu- 
lation with small lightweight G -E preci- 
sion rectifiers. This may interest you if 
you need compact, well -regulated, high 
d -c voltage sources for cathode-ray tubes. 
television camera tubes, radar indicator 
scopes, electron microscopes, Geiger - 
Mueller counters, or similar jobs. 

These supplies are hermetically sealed 
and oil -filled. Typical units have outputs 
of 7 kv at 0.1 ma.-have only 3.5% devia- 
tion for every 0.1 ma load and output rip- 
ple of less than 1%. Size-only 6" x 6" x 
7". Weight -8 lbs. For further data, write: 
General Electric Company, Section 667-3, 
Schenectady 5, N. Y., giving complete in- 
formation on the proposed application 
with specifications required. 

- ---- - ---- 
General Electric Company, Section D667-3 
Apparatus Department, Schenectady, N. Y. 

Please send me the following bulletins: 

D GEA -3634 Voltage stabilizers 
GEA -4888 Switchettes 
GEA -4996 Capacitor networks 

GEC -257 Heavy-duty relays 

D GEC -368 Instruments 

NAME 

COMPANY 

ADDRESS 

CITY STATE 
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NEXT BEST THING 
TO A 

SKY-1-100 Kr 
"Sky -hooks" being expensive and some- 
what impractical, why not start from the 
ground up with a Blaw-Knox tower to 
obtain support for your high -riding FM 
and TV antennas? 
Blaw-Knox, having built towers since 
spark -gap days, makes available to elec- 
tronic engineers a degree of practical ex- 
perience unequalled in this field. So, when 
you want the next best thing to a sky - 
hook, call Blaw-Knox. 

Shown here is a Blaw-Knox special 
417 ft. Type H-40 Heavy Duty 
tower for Station WHIO, Dayton, 
Ohio. This tower was designed to sup- 
port an RCA combination 4 -section 
pylon, plus a 6 -section TV antenna 
and station call letters. 

BLAW-KNOX DIVISION 
OF BLAW-KNOX COMPANY 

2077 FARMERS BANK BUILDING PITTSBURGH 22, PA. 

c-e.n 

G yb-aR 
O/fIClS IN 100 PIIIXCIPPI 

C111[S 

B LAW- KNOX 
ANTENNA 
TOWERS 
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A MESSAGE TO AMERICAN INDUSTRY 79th OF A SERIES 

The 

Labor Union Monopoly 
Bites ALL Workers 

What kind of government is it which: 

... Prosecutes the Great Atlantic & Pacific Tea 
Company which it asserts handles about 61/2% 

of the retail food distributing business as an il- 

legal monopoly in restraint of trade, and 

... Seeks to break up four big meat packing 
companies and make them into 14 companies, 
charging the four with being a monopoly in 
restraint of trade, but 

... Makes no move whatsoever to apply the 
federal anti-trust laws to the exercise of virtu- 
ally 100 percent monopoly control of labor in 
the coal industry, and the only slightly less com- 
plete monopoly control of labor in the steel 
industry? 

The answer to that question is simple. It is class 
government of the most flagrant type, a govern- 
ment by which special privileges are dispensed 
without justice and to the great injury of all 
workers. It is the kind of government which will 
lead to the early sacking of the American en- 
terprise system and the personal freedoms of 
workers. 

In legal terms the explanation of this flagrant 
affront to good government is also simple. In 
1932 labor union activities were given virtually 
complete exemption from the application of the 
federal anti-trust laws by passage of the Norris - 
LaGuardia Act. 

continued on next page 
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When the Norris -LaGuardia Act was passed 

labor unions were relatively weak. Only about 

16% of the nation's industrial workers were 

organized, only about 12% of the steel workers. 

About two-thirds of the coal miners were union 

members, but only half that number were paying 

dues. The country was in the depth of its worst 

depression. The unemployment of about one- 

fourth of the labor force made monopoly control 

by labor seem so remote as to be almost fanciful. 

But after only seventeen years devoted to the 

promotion of labor union organization by the 

federal government, we have labor monopoly 

with us. In its power and scope it makes the 

alleged business monopolies being prosecuted 

under the federal anti-trust laws seem positively 

piddling. In its manners it makes the old-time 

business monopolists look like Lord Fauntleroys. 

What is lacking, grievously lacking, is action 

by Congress; action to shape our federal anti- 

trust laws to take account of the labor monopoly 

that has become the dominant national force in 

our country today-a force that is leading to the 

loss of freedom of all workers. 

Before labor monopoly is broken up, as it must 

be broken up if our economy is not to be per- 

manently wrecked, other steps will no doubt be 

required. But one test more than any other will 

be the touchstone of the nation's determination 

to keep its economic and personal freedom. It is 

what it does to see that labor monopoly re- 

ceives the same treatment under the federal 

anti-trust laws as any other kind of economic 

monopoly. 

The purpose of the federal anti-trust laws is to 

break up monopoly and preserve fair competition 

in the United States. It is a fine purpose. The 

wisdom and fairness of its application in partic- 

ular cases is often open to challenge. But in spite 

of bad administration every farsighted business 

man I know is a staunch defender of our na- 

tional anti-trust policy. 

At present, in the exemption of labor monop- 

oly, we have a breach in that policy which, if 

not closed, will soon become fatal both to the 

policy and the enterprise system it is designed 

to foster and protect. 

The main thing wrong today with Great Britain 

and indeed all Europe is that no effective anti- 

trust laws are in existence to protect the public 

from business and labor monopolies, to guaran- 

tee personal freedoms. No free economy in 

Europe or America can prosper as long as pro- 

tected monopolies remain and flourish. 

While your representatives in Congress are home 

with you talk to them about the special privi- 

leges now granted to labor union monopoly. 

You would serve your country well by finding 

out what they intend to do about it before it is 

too late. 

President, McGraw-Hill Publishing Company, Inc. 
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What Collins 

is doing about 

amateur radio TVI 

The widespread and eager acceptance of television has im- 
posed on the radio amateur fraternity a new problem of major 
proportions. Elimination of television interference is very 
difficult due to the harmonic relationship of amateur and 
television frequencies, poor selectivity and spurious responses 
prevalent in many TV receivers and, generally, to the enormous 
power ratio which must be achieved between desired and 
undesired output frequencies in an amateur transmitter. 

The Collins Radio Company, in keeping with its policy of 
building fine amateur gear, has modified the design of the 
Collins 32V amateur transmitter to meet the TVI problem. 
Extensive laboratory development, tests conducted cooper- 
atively with one of the leading TV receiver manufacturers, 
and field checks in a large number of actual ham installations 
have shown that the new model (the 32V-2) is an effective 
answer to the TVI problem. 

At the present time, due to occasional unusual field condi- 
tions, we are unable to make a flat statement that the 32V-2 
is TVI proof, yet our field tests have shown no TVI in over 
97% of the cases. Therefore, we are authorizing our dealers to 
offer full refund of the purchase price of the 32V-2 returned in 
new condition, transportation prepaid, within 30 days if the 
amateur is not satisfied with its freedom from television 
interference. 

The following methods of avoiding TVI have been provided 
in the design of the 32V-2 and accessory units: 

(a) Reduction of spurious signals in the transmitter output. 
(b) Filtering of transmitter output at the antenna terminal. 
(c) Shielding of transmitter. 

(a) In the 32V-2 series added tuned circuits in the exciter and 
an added L section in the unbalanced pi output network re- 
duce unwanted signals. This output network is designed pri- 
marily to feed into a 52 ohm coaxial transmission line, such 
as RG -8/U. It will also match unbalanced impedances of 
approximately 26 to 300 ohms and will tune out reactances 
normally encountered. 

(b) A coaxial fitting is provided at the rear of the 32V-2 
cabinet. This permits the use of a well shielded transmission 
line in which the Collins 35C-1 Low Pass Filter may be in- 
serted. The 35C-1 is a 50 ohm three -section filter which, with 
approximately 0.2 db insertion loss below 29.7 mc, provides 
approximately 75 db attenuation of harmonic emissions at the 
television frequencies. This high attenuation is added to that 
provided in the transmitter. The unbalanced output permits 
grounding of the outer conductor of the line and the case of 
the filter. The price of the 35C-1 is $40.00 at your Collins 
dealer's. 

(c) For reducing TVI from sources other than the antenna, 
the Collins 49S-1 Shielded Cabinet for the 32V-2 is available 
at extra cost. It includes well filtered control wires and leads 
to terminals, and forced air ventilation. Provision is made for 
mounting the 35C-1 filter on the rear. The 49S-1 Cabinet is 
required in only the most difficult TVI installations. If wanted, 
your new 32V-2 can be delivered in the 49S-1 by your dealer. 
Or, if you already own a 32V-2, you can order from him a 
49S-1 cabinet only, and install it yourself. 

For best operation, the 35C-1 filter should feed a properly 
terminated 52 ohm line. Coupling to a balanced antenna may 
be accomplished by an antenna tuner or by the Collins 315E-1 
Balun Transformer, which is a wide band, low loss trans- 
mission line for coupling from a 52 ohm unbalanced line to a 
300 ohm balanced load without tuning controls. It consists of 
a transmission line connected to transfer from balanced to 
unbalanced conditions ("balun") and a step -tapered imped- 
ance matching line. Over the frequency range 7 to 30 mc, a 
standing wave ratio of less than 2 to 1 is possible. The effi- 
ciency of the system is good even beyond the specified limits. 
The 315E-1 is supplied in kit form with coaxial cables com- 
pletely made up, and aluminum tubing and spacers fabricated 
ready to assemble. 

FOR SUCCESS IN AMATEUR RADIO, IT'S;.; 

COLLINS RADIO COMPANY, Cedar Rapids, Iowa 
11 West 42nd St. 2700 West Olive Ave. 
NEW YORK 18 BURBANK 

M & W Tower 
DALLAS I 

Fountain City Bank Bldg. 
KNOXVILLE 
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withstands an inferno of 

to improve product performance for you! 

There are three new grades of C -D Dilecto* that can 
withstand temperatures as high as 250°C. They are 
chemically inert, silicone -glass laminated plastics that 
offer exceptionally high heat resistance and good arc 
resistance, extra strength, and positive moisture re- 
sistance ! At Continental -Diamond we've literally lived 
and worked with Silicone Dilecto-perfecting it to a 

point where we believe it can be highly useful in 
helping to solve your pro- 
duction problems - and im- 
prove product performance. 

46 rout partner to 9 
10 d'arfs 

And this remarkable plastic is but one of many in 
the C -D family. They provide practical combinations 
of mechanical, electrical, and chemical properties- 
structural strength, light weight, positive moisture, 
heat and corrosion resistance. In hundreds of plants, 
C -D Plastics - Fibre, Vulcoid, Dilecto, Celoron, and 
Micabond - offer proof that it pays to see C -D first in 
your search for the right plastic for the job. For inter- 
esting, useful information on Silicone Dilecto, and 
other C -D high strength plastics, call or write your 
nearest C -D office, soon. 

acting better Pro 
*Dilecto GB -112-S 
Dilecto GB -128-S 
Dilecto GB -261-S 

DE -2-49 
BRANCH OFFICES: NEW YORK 17 CLEVELAND 14 CHICAGO 11 SPARTANBURG, S. C. SALES OFFICES IN PRINCIPAL CITIES 

WEST COAST REPRESENTATIVE: MARWOOD LTD., SAN FRANCISCO 3 IN CANADA: DIAMOND STATE FIBRE CO. OF CANADA, LTD., TORONTO 8 

c = )é«,ìw/1'd FIBRE COMPANY 
Established 1895.. Manufacturers of Laminated Plastics since 1911-NEWAtih Ili IIF1l\\\ItI 

34 December, 1949 - ELECTRONICS 

www.americanradiohistory.com

www.americanradiohistory.com


Carefully consider the Eimac 4X1 50A fcr your appli- 
cations, in its powe- category, fcr service anywhere 
in the r -f spectrum up to 1000-M z. The 4X150A's 
universal acceptance is your assurance of cependab e 
performance. 

These extremely compact, forced air-cooleJ tetrodes 
are characterized by their high degree of stability at 
high power -gain and high ratio of transconductance 
to capacitance. 

Emission is derived from a unipotential cathode hav- 
ing a 6 volt heater. Grid structures are permanently 
positioned in precise alignment for optimum beam 
action. Special processing of the grid wire eliminates 
primary and controls secondary grid emission. The 
forced air-cooled anode is conservatively rated at 150 
watts dissipation and is adequately cooled with less 
than 6 cubic feet of air per minute. 

Wide application of the Eimac 4X150A tetrodes as 
video amplifiers, TV sound amplifiers, FM and TV r -f 
amplifiers, UHF communications, and in STL and 
dielectric heating service is firm evidence of their 
outstanding dependability and performance. 

Complete characteristics and operational data are 
available at no obligation. 

EITEL-McCULLOU2',H, INC. 
San B r u n o, C a l i f o r n i a 

Export Agents: Frazer & Hanen, 301 Clay St., San Francisco, Ca'ifornìa 

FULL RATINGS INTO UHF 

HIGH POWER -GAIN 

LOW LEAD INDUCTANCE 

COMPACT SIZE 

HIGH TRANSCONDUCTANCE 
CAPACITANCE RATIO 

GOOD STABILITY 

RUGGED ELECTRICALLY 
AND PHYSICALLY 
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extreme precision, instant response 
in remote indication and control 

GEARED MOTOR -DRIVEN 
INDUCTION GENERATORS: 
Small 2 -phase servo motor in 
combination with a compact gear -reducer 
and a low residual induction generator. 
Motor has high torque/inertia ratio 
and develops maximum torque at stall. 
Gear -reducer permits a maximum torque 
output of 25 oz. in. and is available 
in ratios from 5:1 to 75,000:1. 

SYNCHRONOUS MOTORS: 
for instrumentation and other 
applications where variable 
loads must be kept in exact 
synchronism with a constant 
or variable frequency source. 
Synchronous power output 
up to 1/100 H.P. 

CIRCUTROL UNITS: rotary electro- 
magnetic devices for use as control 
components in electronic circuits 
and related equipment. Single and 
polyphase rotor and stator 
windings are available in several 
frame sizes, Deviation from sine 
accuracy of resolver shown is 
_±.0.3();, of maximum Output. 

INDUCTION MOTORS: miniature 
2 -phase motors of the squirrel cage 

type. Designed specifically to 
provide fast response to applied 

control signals and maximum 
torque at zero r.p.m. Unit shown 

weighs 6.1 oz. and has stalled 
torque of 2.5 oz. in. 

SYNCHRONOUS DIFFERENTIAL UNITS: 
electro -mechanical error detectors with 
mechanical output for use in position or 
speed control servo systems. These torque - 
producing half -speed synchroscopes are 
composed of two variable frequency 
synchronous motors and a smoothly 
operating system of differential gearing. 

N,-N, 
Output: Speed 

2 
: Torque up to 1.0 oz. in. 

TELETOROUE UNITS: precision 
synchros for transmitting 

angular movements to remote 
points. Accurate within ±1°. 

May be actuated by mechanisms 
that produce only 4 gm. cm. 

(.056 oz. in.) of torque. 

ADDITIONAL SPECIAL PURPOSE AC UNITS BY KOLLSMAN 

With the recent addition of new units to Kollsman's already widely diversified line, the 

electronics engineer will find the solution to an even greater variety of instrumentation and 

control problems. These lightweight, compact units offer the high degree of accuracy 

and positive action essential in dealing with exact quantities. They are the product of 

Kollsman's long experience in precision instrumentation and aircraft control - and of con- 

siderable work done in this field by Kollsman for special naval and military application. Most 

units are available at various voltages and frequencies. For complete information, address: 

Kollsman Instrument Division, Square D Company, 80-64 45th Avenue, Elmhurst, N. Y. 

KOLLSMRN INSTRUMENT DIVISION 

Ill 
SQUARE D COMPANY 

ELMHURST, NEW YORK GLENDALE, CALIFORNIA 
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High Voltage 
Selenium Rectifiers 

Tried and Proved by Industry 
in hundreds of thousands 
of installations for 
MORE THAN 3 YEARS 

THIS IS NOT NEWS 
to most designers and 
engineers. But it is a 
REMINDER to all! 

4 
COMPARE! The size of a Federal 26 -Volt RMS 
per cell Selenium Rectifier (front) with an equivalent 
low voltage type. 

The Federal 26 -Volt Selenium Rectifier was the first power stack to oper- 
ate at such high voltage, the first to be accepted by industry, the first to 
prove itself. No other manufacturer can match this record of performance. 

Here's what Federal's 26 -Volt RMS per cell 
Selenium Rectifier means to you: 

LOWER COST... A smaller rectifier with fewer cells 
does a better job ... at lower first cost and at lower 
operating cost-in addition to the important reduc- 
tion in cost of components. 
HIGHER EFFICIENCY... Fewer cells per stack mean 
lower losses. 

SPACE SAVING ... More design freedom resulting 
from greatly reduced size of the rectifier unit. 
GREATER VERSATILITY... New fields of application 
are opened through the inherent advantages of lower 

cost, efficiency and compactness. 

FEDERAL TELECOMMUNICATION LABO- 

RATORIES, Nutley. N.1.... a und of 
I T &T's world-wide research and 
engineering organization. 

Every Federal Selenium Rectifier, for every 
power conversion requirement, is backed by 
the engineering and production skill of Amer- 
ica's oldest and largest manufacturer of Sele- 
nium Rectifiers. Write Federal today for in- 

formation on your rectifier 
requirements. 

Get the facts on 26 -Volt RMS 
Per Cell Selenium Rectifiers. 
Send for your free copies of Fed- 
eral's new 32 -page book, "Federal 
Selenium Rectifiers From Milli - 
watts to Kilowatts," and Federal's 
"Packaged Power Data Sheet." 
Address Department F-713. 

Federal Telephone and Radio Corporation 
SELENIUM and INTELIN DIVISION, 900 Passaic Ave., East Newark, New Jersey a 

In Canada: Federal Electric Manufacturing Company, Ltd., Montreal, P. O. \'i'05/" crarT 
Export Distributors: International Standard Electric Corp.,67 Broad St., N.Y. 
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Th e H-2 "P 
A NEW PURIFYING JET OIL DIFFOESION PUMP, 

The blank -off pressure of this all -metal pump, untrapped, is 

2 x 10-7 mm of Hg, measured on an ionization gauge. 
The speed and forepressure characteristics of the pump are 

remarkable. Speeds at three significant points follow - 
50 litres per second at 10-5 mm Hg. 60 litres per second at 10-4 

35 litres per second at 2 x 10-3 

High Vacuum mm Hg. is maintained when the pressure 
is increased to 0.34 mm Hg. 

This pump is designed for unlimited continuous service. 
The jet tube is so constructed that it may be completely 
disassembled in a few moments. This makes every part of 
the pump freely accessible for cleaning. The heater is 

buttoned to the bottom of the pump and can be replaced 
easily. The permanent maintenance of this pump in 
condition to achieve the pressures and speeds listed 
above is assured by its construction. Recommended 
particularly for the requirements of Cathode Ray 
Tube production. Special models for exhaust equip- 
ment will be made to customer's specifications. For 
further details, please write-Vacuum Engineering 
Division, National Research Corporation, 
Cambridge 42, Mass. 

INDUSTRIAL RESEARCH PROCESS DEVELOPMENT 
HIGH VACUUM ENGINEERING & EQUIPMENT 

Metallurgy - Dehydration - Distillation - Coating - Applied Physics 

NATIONAL, RESEARCH CORPORATION 
SEVENTY MEMORIAL DRIVE CAMBRIDGE, MASSACHUSETTS 

In the United Kingdom, BRITISH -AMERICAN RESEARCH, LTD., London S.W 7, England-Glasgow S . 2, Scotland 
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T#ERØS/(fNS 
ARE/ft.-RE 

8/G CH/Er SAMGAMO SAWS: 
PLENTY PROUD OF NEW PAPOOSES! 

REDSKINS HEAP TOUGH...STAND TESTS 
THAT MAKE OTHER BRAVES FLINCH. 
REDSKINS LIVE. LONG TIME...WORK 

HARD...HELP YOU MAKE WAMPUM TOO! 

1r 
IMMERSION and 

HUMIDITY RESISTANCE 
Test Result: EXCELLENT! 
Far surpa ormal specifica- 
tion requirements ... Insulation 
resistance practically unchanged 
under severe conditions of im- 
mersion or humidity. 

# 

85° C PERFORMANCE 
Test Result: EXCELLENT! 
Long life operation under high 
temperature conditions make it a 

"natural" for applications where 
high temperatures cause trouble. 

SANGAMO'S NEW MOLDED PAPER TUBULARS 

Sangamo presents the REDSKIN ... a new molded 
paper tubular capacitor that gives long life under 
severe operating conditions. The REDSKIN is an 
85° C tubular that is easy to work with, on pro- 
duction line or bench, because the flexible leads 
resist breakage and can't pull out! It offers greater 
mechanical strength because. of its plastic construc- 
tion. It is molded under low pressure, assuring 
elements undamaged in fabrication, greater depend- 
ability, and the absence of "hot spots." 
A trial of these new molded tubulars will convince 
you! See your jobber-if he can't supply you, 
write us. 

MECHANICAL STRENGTH 
Test Result: EXCELLENT! 
Especially designed flexible leads 
resist breaking or pulling out 
even when handling is extremely 
rough. 

SANGAMO ELECTRIC COMPANY 
SPRINGFIELD, ILLINOIS 

In Canada: Sangamo Electric Company Limited, Leaside, Ont. 
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From a letter of 
Oak Mfg. Co. on cabinets 

MOLDED by RICHARDSO 
for their new 45 R.P.M. 

automatic record changer 

RICHARDSON MOLDING SERVICES 

This sturdy record changer cabinet, 
molded by Richardson for Oak Mfg. 
Co., is only one of thousands of parts 
Richardson has molded efficiently, eco- 
nomically and on time for scores of 
manufacturers. 

These cabinets come from the molds 
with a smooth, attractive finish that 
makes further finishing operations un- 
necessary. 

Richardson experience in molding 

I HSU ROK 
6y RICHARDSON 

Dependable names in plastics 

plastics produced this cabinet with 
tapped machine screw holes accurately 
spaced for quick, easy assembly. Also, 
Richardson experience pointed the way 
to produce the job at minimum cost. 

Hundreds of manufacturers have 
found that Richardson's extra experi- 
ence, extra facilities and extra know- 
how have paid important dividends. 
May we discuss with you your next 
plastic molding job? 

RICHARDSON COMPANY 
GENERAL OFFICES LOCKLAND. OHIO FOUNDED IN 1858 

Sales Headquarters: MELROSE PARK, ILLINOIS 

CLEVELAND DETROIT INDIANAPOLIS MILWAUKEE NEW BRUNSWIEP. (N. J. - NEW YORK - PHILADELPHIA - ROCHESTER ST. LOUIS 
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GL -5814 
This tube is similar to the 12AU7. 
Improved heater design with o 
somewhat higher heater current. 

GL -5751 
Similar to the 12AX7, except that 
amplification factor is 70. 
Improved heater design with 
somewhat. er heater current. 

GL -5670 
Similar to the 2C51 except for 
improved heater design and a 
somewhat higher heater current. 

Pinpoint -designed for Specific Needs! 

GL -5654 
7 -pin miniature high -frequency 
pentode. Electrically the same 
as the 6AK5. 

r ERAL ELECTRIC CUSTOM MINIATURES 
ON THE JOB FOR AVIATION - 

STANDING BY TO WORK FOR YOU! 
RELIABILITY is the one big feature com- 

mon to the four tubes shown here. 
First of a growing family of General Electric 
miniatures designed and built to order for 
specific jobs, these tubes now are at work 
for commercial airlines in altimeters, 
radio compasses, radio control equipment, 
and high -frequency aircraft radio receivers. 

Each tube receives 50 hours of operation 
under Class A conditions. As an added con- 
trol, samples regularly are selected and 
subjected to a life test in which the tube is 
operated normally but intermittently by 

TYPE GL -5814 
Heater voltage, a -c or d -c series 12.6 v 
Hearer current 0.175 amp 

or 
lira er voltage a -c or d -c parallel 6.3 v 
Hea er current 0.350 amp 

M21 ratings, design center values, 
each triode section, 

plate voltage 300 v 
plate dissipation. 2.75 w 

Typcal operation, each section: 

die voltage 250 y 
gr ii -bias voltage -8.5 v 
amplification factor 17 
pae resistance 7,700 ohms 
transconductance 2,200 micromhos 
pa e current 10.5 ma 

turning the heaters on and off at one -minute 
intervals. These unusually exacting tests 
are made to avoid early life failures, and 
to assure that tube performance will be in 
line with ratings consistently. 

Aviation is but one of many industries to 
which G -E Custom Miniatures are adapted, 
and for which General Electric special de- 
sign and production facilities are available. 
Why not use these tubes for superior per- 
formance in your next design? Wire or 
write General Electric Company, Electronics 
Department, Schenectady 5, New York. 

c ARACTERISTICS 

TYPE GL -5751 
Heater voltage, a -c or d -c series 12.6 v 
Heater current 0.175 amp 

or 
Heater voltage, a -c or d -c parallel 6.3 v 
Heater current 0.350 amp 

Max ratings, design center values, 
each triode section: 

plate voltage 300 v 
grid -bias voltage never positive 
plate dissipation 1.0 w 

Typical operation, each section: 
plate voltage 250 e 
grid -bias voltage -3 e 

amplification factor 70 
plate resistance 58,000 ohms 
transconductance 1,ZJ0 micromhos 
plate current 1.1 ma 

GENERAL 

TYPE GL -5670 - 
Heater voltage, a -c or d -c 6.3 e 

Heater current 0.350 amp 

Max ratings, design center values, 

each triode section: 

plate voltage 300 v 

plate dissipation 1.5 w 

Typical operation, :lass Al: 
plate voltage 150 v 

cathode resistor, 
per section 240 ohms 

plate current, per se:tion 8.2 ma 

transconductance, 
per section 5,550 micromhos 

amplification factor 35 

TYPE GL -5654 
Heater voltage, a -c or d -c 6.3 v 

Heater current 0.175 amp 

Max ratings, design center values: 

plate voltage 
grid No. 2 voltage 
plate dissipation 
grid No. 2 dissipation 

Typical operation: 
plate voltage 
grid No. 2 voltage 
cathode -bias resistor 
plate resistance 

(approx) 
transconductance 
plate current 
grid No. 2 current 

180 v 

140 v 

1.7 w 

0.5 w 

120 v 

120 
200 ohms 

0.34 megohms 
5,000 micromhos 

7.5 ma 
2.5 ma 

ELECTRIC 
FIRST AND 
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ENG pt Ib 
"6Â9" 1/11costs 2 via5 Y 

cuts 
1sulat1°" 

KNOT IT . . Take a length of 
BH "649". Knot it. Pull it as tight 
as you can. Twist it. Then loosen the 
knot. There is no cracking. No 
change in the dielectric strength. 

RUB IT Take a 
length of BH "649". 
Rub the sample up and 
down briskly against the 
edge of a desk or chair. See 
how difficult it is to damage 
the coating. 

HOLD A 
MATCH UNDER 
IT . Take a 
length of BH "649". 
Hold a lighted match under it. BH 
"649" will not support combustion. 

See how BH "649" cuts insulation costs two ways. 

First, it gives you a superior Fiberglas insulation at the price of 
ordinary cotton -base or rayon -base insulation. 

Second, it retains rated dielectric strength even after rough handling, 
making it possible in many cases to drop one insulation grade and 

still meet full voltage requirements. 

With BH "649" there is little or no loss of dielectric strength in as- 

sembly or product use. It stays supple after baking 12 hours at 300°F. 

BH "649" is made in Grades A-1, B-1, C-1 and C -2 --in all sizes 

from No. 24 to 5/8" inclusive. Write " .roduction samples. 

BENTLEY, HARRIS MANUFAC CO., CONSHOHOCKEN, PA. 

BH 
SL 

7 e 
EVI GS 

'BH Non -Fraying Fiberglas Sleevings are made by an exclusive Bentley, Harris process (U. S. Pat. No ' Fibergla," i Re . 'l'\1 of Owens-Corning Fiberglas Corp. 

COUPON 
Bentley, Harris Mfg. Co., Dept. E-38, Conshohocken, Pa. 

I am interested in BH "649" Fiberglas Tubing and Sleeving. Send samples for production 

testing of Grade in sizes as follows for operating at tern - 

(size or I.D.) (product) 
peratures of °F at volts. 

NAME 

ADDRESS 

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

BH non -fraying Fiberglas Sleeving 

Cotton or Rayon -base Sleeving and 
Tubing 
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HOW TO SOLVE 

YOUR VOLTAGE 

CONTROL 

PROBLEMS 

rior 
The 

lly 

Meadow Street 
Bristol, 

Conn. 

Every day we help someone solve their voltage control difficulties - someone who has written 
or called us, given us the details of their problem and asked us to recommend a solution. Because 
we're known as manufacturers of superior voltage control equipment, engineers rely on our 
judgment - and on our voltage control equipment. Next time you have a problem, we'll be 
glad to work with you on it. The following are examples of just a few units which have led to 
a quick solution for others. 

HAND -OPERATED 
FOR MANUAL CONTROL 

These POWERS TAT Vari- 
able Transformers give you a 
variable output voltage from 
a -c lines. They're suitable for 
115, 230, 440 volt, single and 
polyphase duty, 25, 50;'60 or 
400/800 cycles; in ratings 
from 4O0VA to 75KVA. 
POWERSTAT Line Correc- 
tors, below, are best used 
to hold a varying line to a 
nominal value, or to vary a 
constant line voltage over a 
limited range at large cur- 
rent capacities. Numerous 
models are offered, in capaci- 
ties up to 10OKVA. 

WRITE TODAY FOR 
BULLETIN 547 
The Full SECO Line 
4129 MEADOW STREET 

MOTOR -DRIVEN FOR 

PUSHBUTTON CONTROL 
Available in the same wide 
range of capacities as manu- 
ally -operated units. Recom- 
mended for remote pushbut- 
ton or automatic controller 
operation. Special 3 -wire syn- 
chronous motor drives the 
POWERSTAT Variable 
Transformer. By using appro- 
priate gearing combinations 

various speeds of travel from 
zero to maximum output can 
be had to suit each need. 
Motor operates from a 115V 
single phase source max. cur- 
rent requirement is O.4A. 
Rotor shaft is ball -bearing 
mounted for long, quiet op- 
eration. Rapid starting and 
instantaneous stopping are 
features. 

ELECTROMECHANICAL 
OR INSTANTANEOUS 

STABILINE Automatic Volt- 
age Regulators maintain a 
constant output voltage, re- 
gardless of variations in in- 
put voltage or load current; 
require no attention for con- 
tinuous operation. Type EM 
(Electro -mechanical), above, 
is recommended where long- 
term stability for 24 -hour line 
correction is required. Type 
IE (Instantaneous Electronic), 
below, performs electroni- 
cally, instantaneously. Line 
stabilization is 0.1%; regula- 
tion is 0.15%. Waveform dis- 
tortion never exceeds 3%. 

BRISTOL, CONNECTICUT 

ELECTRONICS - December, 1949 
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ELECTRONIC 
FREQUENCY STANDARDS 

AND GENERATORS 

The basic snit of the frequency 

standards and generators presented 

here is an electrically driven tuning 

fork,-temperature-compensated and 

hermetically sealed against changes 

of humidity and barometric pressure. 

Through its use any frequency or 

multi -frequencies between 40 and 

10,000, fractional or otherwise, are 

obtainable. 

3reuen9f 

front 40 to 10,000 

/raclioni or othercvi6e 

FOR plant operations, for product development, for tim- 

ing studies, wherever frequency generation or interval 

measurement is required, these instruments provide accuracy 

to 1 part in 100,000. 

Their reliability and stability have been proven through the 

years here and abroad in Government Departments, aviation, 

industry and laboratories where precision is imperative. 

The instruments with which the basic frequency standard 

unit is integrated are adaptable to an infinite number of 

uses. If you have a precision timing or frequency problem, 

we will be pleased to suggest a solution. 

American Time Products, ¡nc, 
580 Fifth Avenue New York 19, N, Y. 

OPERATING UNDER PATENTS OF THE WESTERN ELECTRIC COMPANY 
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TOASTMASTER 

Sox -CHIEF 

Alfp,. 
CI 

,G. 

9 -1 

MARCHES IN THE 

BIG PARADE 

...marches .vith American engineering 

and craftsmanship, beneath banners blazoned 

with brand names famous throughout the woric. 

To the electri=al manufacturer who is not 

already using Nichrome, this is a fad for serious 

conside-ation. Significant as it is that 

"a man may be judged by the compcny he chooses', 

it is doubly significant that Nichrome may 

be judged by the companies who choose it! 

Nichrome is manufactured only by 

Driver -Hams Company 
HARRISON, NEW JEhSEY 

BRANCHES: Chicago, Detroit, Cleveland, Los Angeles, San Francisco 

Manufactured and sold in Canada by 
The B. GREENING WIRE COMPANY, LTD., Hamilton, Ontario, Canada 

Most of the ¡ni:: wove are Reg. T. M of their companies. 

IS III Oter Nullt 
01 GOOD 

NCCnIUI 
APPtIANCII 

'T. M. Reg. U.S. Pat. O 
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AEROVOX TYPE '87 

O Brand .ow! Locks like a paper Tubular eniirely 
different. This plastic tubular is molded in its own 
paper tube. That means a tubular approaching the per- 
formance of the molded -plastic capacitor yet available 
at a price closer to the conventional paper tubular. 

For example: In a typical TV receiver using some 30 
molded -plastic capacitors, the Type '87 Aerocon scores 
a saving of 50 cent's! And without sacrificing top per- 
formance! 

It's all due to another exclusive Aerovox develop- 
ment-Aerolene-the combination impregnating -seal- 
ing material already featured in Aerovox Duranite 
lubulars in general use. 

So here's real performance insurance for those TV, 
auto -radio, oscillograph and other severe -service re- 
quirements. And at irresistible price, too. 

Samples, ratings, quotations available on request 

AEROCON CHECK LIST 

J/ Paper -tube tubular but with ends sealed 
with rock -hard Duranite. 

J/ Aerolene impregnant eliminates stocking 
and using of both wax and oil capacitors. 
One impregnant does work of both. 

J/ Absence of impregnating oils and waxes 
eliminates dripping or cracking of wax 
coaling which interaction might cause. 

2 
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t/ Equal to or even smaller than molded 
units. 

pair Heal- and humidity -resistant qualities of 
the order of the best plastic tubulars. 

J/ Can be used without drips at 212°F. 

J/ Dielectric strength maintained at elevated 
temperatures. Rated voltages based on 
212° F. operation. 

l/ No softening of dip wax to become 
gummy, tacky, dirty or dark. 

J/ Unimpaired by sub -zero operation. Ca- 
pacitance increases slightly with temper- 
ature rise. 

J/ Extremely high initial insulation resist- 
ance. Units recover insulation resistance 
upon heating. 

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., NEFF YORK 16, N. Y. ,' 
Cable: 'ARLAO' In Canada: AEROVOX CANADA LTD., NAM1lTes, ON1/ 
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H. I. Walker says, "I no longer get shocked 
when lightning strikes my high wire. G -E Texto - 
lite shoe soles give me complete protection." GENERAL e ELECTRIC 

TEXTOLITE* LAMINATED 

?:4114als 
*REG. U. S. PAT. OFF. 

If you haven't as yet used nonmetallic G -E Textolite lami- 
nated plastics in your products, you should give it a try. Versatile 
General Electric Textolite may be your solution to lower costs 
and product improvement ... it has excellent electrical prop- 
erties. Then too, its mechanical, thermal, and chemical charac- 
teristics are outstanding. 

Although the story about the aerial artist may be a slight 
exaggeration, it does point up an important fact-G-E Textolite 
is continually solving difficult problems. Why not fully investi- 
gate this proven material. You'll profit. Plastics Division, 
Chemical Department, General Electric Company, One Plastics 
Avenue, Pittsfield, Mass. 

G -E TEXTOLITE LAMINATED PLASTICS IS SUPPLIED IN: 

LO W -PRESSURE 
MOLDED PARTS 

MOLDED -LAMINATED 
PARTS 

GENERAL 

FAB RICATED 
PARTS 

SHEETS, TUBES 
RODS 

It's the excellent electrical 
properties that enable G -E 

Textolite to perform this 
insulating feat. If it weren't 
for General Electric Tex - 
tolite, high -wire artistry 
would be mighty uncom- 
fortable . .. even deadly 
during electrical storms. 

SEND FOR THIS HELPFUL BULLETIN TODAY- 
IT'S FREE 

Write for your copy of "G -E Tex - 
tolite Laminated Plastics." It lists 
grades, properties, fabricating in- 
structions, and detailed information 
about Textolite industrial laminates. 

General Electric Company 
Chemical Department (9-12) 
One Plastics Ave., 
Pittsfield, Mass. 
Please send me the new G -E Textolite 
laminated plastics bulletin 

Name 

Firm 

ELECTRIC Address 
State - 
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They Packed a Pole Line Into a Pipe 
Back in the eighties, telephone executives faced 
a dilemma. The public demanded more telephone 
service. But too often, overloaded telephone poles 
just couldn't carry the extra vires needed, and 
in cities there was no room for extra poles. Could 
wires be packed away in cables underground? 

Yes, but in those days wires in cables were 
only fair conductors of voice vibrations, good 
only for very short distances. Gradually cables 
were improved; soon every city call could travel 

underground; by the early t goo's even cities far 
apart could be linked bycable. 

Then Bell scientists went on to devise ways 
to get more service out of the wires. They evolved 
carrier systems which transmit 3, t2, or even 15 

voices over a pair of long distance wires. A co- 

axial cable can carry t 800 conversations or six 
television pictures. This is another product of 
the centralized research that means still better 
service for you in the future. 

B E L iI, E I. E J' ii 0 N F. 1.1 It It T 0 It I F. N. EXPLORING AND INVENTING, 

DEVISING AND PERFECTING, FOR CONTINUED IMPROVEMENTS AND ECONOMIES IN TELEPHONE SERVICE 
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of The MOST COMPLETE CATALOG 

EVER PRODUCED on 

SEALS 

"1`hr arad, 
Irerr ,ont ro [otrY g7rn+w 

CT5 cQ 
HERMETIC SEA < N<w,..,.s 

South Suarh 
S,rceb 

Do you manufacture or utilize relays, filters, transformers, condensers-as a 

matter of fact, any vital components in which the right kind of Hermetic Seals 
should be employed to provide maximum protection against every adverse 
elerrent? Whether in your planning you require standard hermetic seals or 
unique custom -designed seals, this new brochure should prove to be not only 
a revelation but a source of inestimable assistance. 

The book is replete with engineering drawings and photographic illustra- 
tions. It thoroughly covers our own exclusive multi -terminal headers, polar- 
ized plugs, problems it miniaturization, multi -point plugs, high voltage 
terminals, and it presents additional data that will spark your thinking and 
undoubtedly give you mcny new ideas 
Here, in sixteen data -laden pages, is the ultimate achievement in the pre- 
sentation of factual material on Hermetic Seals-produced by the one 
organization in the field which has made an outstanding reputation. 

Send for your copy of our new catalog today. 

HERMETIC SEAL PRODUCTS COMPANY 29-37 South 6th St., Newark 7, N. J. 
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l 

V and V.1THIN 
BALL RINGS 

CASE ALNICO 

FOR MAGNE TIC FOCUSING ASSEMBLIES 

0 ae s e -A 70 ./ O,L/!/ 
al/de sharp 

magnetic focusing eliminates blur; givesclear,t 
char focusing 

SETS,ngw line voltage fluctuations; and theft 
In TELEVISIONwarm-up, 

ring -type permanent magnets of Alnico V and VI 

adjustment 

even during are can, not 
last. several sizes are 

pictured here) 
adjustment is theArnold 

for use (several 
a difficult are job, t Arnold's ar advanced 

produced by quantity, 
l d 's at vacetrouble. 

sintered, in order sarie first cdet 
ualit and any q 

roduce these rings in the desired q Y 
uiríes. 

methods p lication, in any grade of Alnico or other 
o cterngs, 

You 

nets We'll welcome Y 

dependmatter 

what the app _-----._ 
inquiries. 

can on Arnold Permanent Magnets. 

THE AR1NOLIi ENGINEERING COMPANY 
Subsidiare 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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SUPERFICIALLY, they may LOOK 
alike. But men like yourself don't 

judge performance by looks. You 
want to know how well they're made. 
And, equally important, who makes 
them. 

The Cornell-Dubilier name on a 
capacitor does more than identify 
the product's maker. It identifies the 
capacitor as a product of 40 years' 
specialized capacitor experience, and 
a product which is world famous. 

You are safe in joining the leading 
engineers who specify C -D. 

C -D PAPER CAPACITORS 

Typical of the line of C -D capacitors 

is the complete listing of capacitors 

made in accordance with joint Army 

and Navy specification JAN -C-25. 

These are completely covered in 

Cornell-Dubilier catalog #400 which 

is now available. 

Cornell-Dubilier engineers will wel- 

come the opportunity of assisting 

you with your capacitor problems. 

Cornell-Dubilier Electric Corporation, 
Dept. KL -9 South Plainfield, New 
Jersey. Other plants in New Bedford, 
Brookline and Worcester, Mass.; 
Providence, Rhode Island 
Indianapolis, Ind., and 
subsidiary, The Radiart 
Corp., Cleveland, Ohio. 

COr'4 F7e/eiTsf./ 

1910 1949 
Reg. U. S. Poe. O. 
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Insulation Cements 
for Electric Heaters 

ZIRCON meets these 
five basic requirements 

Easy application. 

Refractoriness. 

Current leakage 
minimized at op- 
erating wattage 

under humid conditions 
or under an externally 
applied stress voltage. 

4 Stability of insula- 
tion and structure 
through a 1000 

hour -life test. 

Reasonable cost. 

TAM is a registered trademark. 

/ TYPICAL CHARACTERISTICS 
/ (The results shown apply to a particular 

structure for cement applied in a specific 
manner. Any variation may alter results.) 

Type of Cement A A B C 

ASSEMBLY 
METHOD 

Dry Press 
Flat Iron 

Strip Mud Cast Dry Press 
Heaters Range Element Flat Iron 

OPERATING 
LEAKAGE 0.002 M.A. 0.002 M.A. 0.02 M.A. 0.02 M.A. 

HUMIDIFICATION 
LEAKAGE 0.2 M.A. <0.5 M.A. 0.03 M.A. 

RETURN 
TO NORMAL" 15 to 30 sec. 10 to 15 sec. 

'After current is turned on. 

Performance of Zircon insulation cements indicates an outstanding 
group of compositions, both electrically and ceramically. Our trained 
field engineers will be glad to bring you detailed information on 
individual characteristics and applications. Write us. No obligation. 

TAM 
PRODUCTS 

TITANIUM ALLOY MFG. DIVISION 
NATIONAL LEAD COMPANY 

Executive and Sales Office: 111 BROADWAY, NEW YORK CITY General Offices, Works, and Research Laboratories: NIAGARA FALLS, N.Y. 

L 
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AM -FM & TV 
TRANSMITTERS 

are equipped with 

Adlake relays 

RAYTHEON Manufacturing Company's AM, FM 
and Tv transmitters, including the famous 
"RF -3" 3 -Kw FM, "RA -5" 5 -Kw AM and the new 
"RTv-500" 500 watt Tv and "RTv-5" 5000 watt Tv 
equipment, employ Adlake Relays for CONTROL. 

Silent and chatterless, Adlake Mercury Plunger 
Type Relays are an integral part of these stream- 
lined transmitters which produce high fidelity 
modulation with a low noise level. 

Besides silent operation, Adlake Relays bring 
these advantages to any job where relays are 
used: 

O Hermetically sealed contact mechanism is 

impervious to dust, dirt and moisture. 

Liquid mercury -to -mercury contact prevents 
burning, pitting and sticking. 

Adlake design armors relays against out- 
side vibration or impact; they are usable on 
either stationary or fixed equipment. 

Whatever your relay needs are, there's an Adlake 
Relay to do the job. You'll like our free, illus- 
trated folder giving full details. Write for it 
today to: The Adams & Westlake Company, 
1107 N. Michigan, ELKHART, Indiana. 

THE 

Adams & Westlake 
COMPANY 

Est. 1857 ELKHART, INDIANA New York Chicago 

Manufacturers of Adlake Hermetically Sealed Mercury 
Relays for Timing, Load and Control Circuits 

(Above) Relay panel in Raytheon's RF -3A 
3 -KW FM AMPLIFIER (shown bellow) 
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The Stackpole Min- 
ute Man-your as- 
surance of prompt, 
dependable service 

These Stackpole Specialties 

SIMPLIFY DESIGN and CQN..STR,,r1ON 
) 

TINY "GA" CAPACITORS 
... that cost no more than "gimmicks" 

These sturdy little capacitors cost no more than 
flimsy, twisted wire "gimmicks," are non -induc- 
tive and assure greater stability, higher Q, 
better insulation resistance and higher break- 
down voltage. Standard capacities include .5- 
.68-1.0-1.5-2.2-3.3 and 4.7mmfd. types. 

INEXPENSIVE SUPPORTS 
FOR WINDINGS 

Handy Stackpole molded Bakelite coil forms 
take less space and require one-third fewer 

soldered connections. Standard forms are 
available for universal, solenoid, tapped 

universal and multiple windings. Molded iron 
center sections can also be provided. 

DEPENDABLE, LOW COST 
SLIDE SWITCHES 

for 3 ampere, 125V. A. C. use 

The new Stackpole Type SS -26 Switch is just the thing 
for electrical appliances and equipment of all sorts! 

Construction is exceptionally durable and the 
switches are readily adaptable to various mount- 

ing arrangements. Underwriters approved and 
conservatively rated for 3 amperes at 125 

volts A.C. (or 1 ampere at 125 volts D.C.). 

Single -pole single -throw and single -pole 
double -throw types available. 

WRITE FOR 

CATALOG RC7 
Stackpole fixed and 
variable resistors- 
Iron cores for prac- 
tically any need --In- 
expensive line and 
slide switches. 

Electronic Components Division 

STACKPOLE CARBON COMPANY ST. MARYS, PENNA. 
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YOU CAN BE SURE.. IF ITS 

Westinghouse 

Instruments "(heck -Rein" 240,0040 Horsepower! 

When the power load builds up and up, it's 
Westinghouse Instruments that give the tip-off! 
Another generator is called into action-steady 
voltage flows over the network... 

This is a familiar routine at the new B. C. 

Cobb Station, owned by Consumers Power 
Company. This modern steam electric generat- 
ing plant, located on the shores of Lake Muske- 
gon, Michigan, has a rated capacity of 180,000 
kw, or 240,000 horsepower. Westinghouse In- 
struments have been standardized on here- 
keep a vigilant watch over power that is gen- 
erated at 14,400 volts, then transformed to 
22,000, 44,000 and 140,000 volts. 

Serving as the "eyes" for this massive power 
system calls for instrument reliability to the nth 
degree. We believe Westinghouse Instruments 

meet this challenge. Vole can be sure of the com- 
plete line of Westinghouse Instruments-from 
calling the turn on a microamp. to keeping 
a "check -rein" on all the concentrated horse- 
power America's genius can devise. 

Westinghouse Instrument Specialists are 
available in the field for consultation. Call your 
nearest Westinghouse office, or write 
Westinghouse Electric Corporation, P. 0. Box 
868, Pittsburgh 30, Pennsylvania. J-40379 
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APPROVED 
BY 

UNDERWRITERS 
LABORATORIES 

AT 

Beat the Heat 
specify 

"NOFLAME-COR" 
the TELEVISION hookup wire 

by 

CENTIGRADE 600 VOLTS 

Preferred more and more by particular manufacturers of television, F -M, quality radio and 
all exacting electronic equipment. Available in all sizes, solid and stranded; over 200 color 
combinations. 
PRODUCTION ENGINEERS: Specify "NOFLAME-COR" for maximum output and minimum re- 

jects. This is not an extruded plastic and therefore losses from "blobbing" under heat 
of soldering iron are avoided. 

J Flame Resistant 
J High Dielectric 

J High Insulation Resistance J Heat Resistant 

J Facilitates Positive Soldering J Easy Stripping 

J Also unaffected by the heat of impregnation- 
therefore, ideal for coil and transformer leads 

RUBBER 75° 

PLASTIC 80° 

"NOFLAME-COR" 90° 

"made by engineers for engineers" 

CORNISH WIRE COMPANY, Inc 
605 North Michigan Avenue, 

Chicago 11 
15 Park Row, New York 7, N. Y. 

1237 Public Ledger Bldg., 
Philadelphia 6 

MANUFACTURERS OF QUALITY WIRES AND CABLES FOR THE ELECTRICAL AND ELECTRONIC INDUSTRIES I 
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Type 557 
Ceramicon 
Trimmer 

Type 531 and 532 
Tubular Trimmers 

0.5-5 MMF 
1.8 MMF 

1.5-7 MMF 
3-12 MME 
5-25 MMF 
5-30 MMF 
8-50 MME 

for 

Type 554 
Ceramicon 
Trimmer 

Type TS2A Ceramicon Trimmer 
1.5-7 MMF 3-13 MMF 4-30 MM'r 
3-12 MMF 5-20 MMF 7-45 MMF 

e 

electronic 
pt0 

THE dependability and accuracy 
to close tolerances required for Tele- 
vision and Broadcast applications 
are combined in Erie Ceramicons 
with compact design, tubular in 
form, for easy installation on the 
assembly line. 

Erie manufactures a complete 
line of Ceramic and Button Mica 
Condensers for transmitter and re- 
ceiver applications: Carbon Sup- 
pressors, Custom Injection Molded 
Plastic Knobs, Dials, Bezels, Name 
Plates and Coil Forms. Complete 
technical information on request. 

eCeramicon, HiK, GP, Button and Plexicon are registered 
trade names of Erie Resistor Corporation. 

Erie Disc Ceramicons 
Up to .OI MFD 

Button Mica Condensers 
15 MMF-6,000 MMF 

Cinch -Erie Plexicon Tube 
Sockets with 1,000 MMF 
built in by-pass condensers 

Types L-4, L-7, S-5 Suppressors 
for Spark Plugs and Distributors 

)74 _e ; 

Temperature Compensating 
Molded Insulated Ceramicons* 

0.5 MMF-550 MMF 
Temperature Compensating 

Dipped Insulated Ceramicons 
0.5 MMF- 1,770 MMF 

Temperature Compensating 
Non -Insulated Ceramicons 

0.5 MMF-1,770 MMF 

Erie "GP" Molded Insulated Ceramicons 
5 MMF-5,000 MMF 

Erie "GP" Dipped Insulated Ceramicons 
5 MMF-10,000 MMF 

Erie "GP" Non -Insulated Ceramicons 
5 MMF-10,000 MMF 

Type 357 

Type 362 

Feed-Thru Ceramicons 
5 MMF-1.000 MMF 
5 MMF-1,500 MMF 

Type Types 323 
720A and 324 

Insulated 

Type 

2322 

Erie Stand -Off Ceramicons 
5 MMF-5,000 MMF 

Type 
2336 

High Voltage Double Cup 
and plate Condensers 
Up to 15,000 VOLTS 

WORKING 

seeeti ti«e 4 DwcQo« 

RIE RESISTOR CORP., ERIE, PA. 
LONDON, ENGLAND TORONTO, CANADA 

Custom Injection Molded 
Plastic Knobs. Dials, 
Bezels, Name Plates, 

Coilforms, etc. 

Ml i 
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It PAYS to work with 

an MB Vibration Exciter 
You can save time, eliminate tedious calculations, and improve your 
product with the help of an MB electromagnetic shaker. Note how 
these benefits add up in the following typical applications - just 
three of many uses for this quality -control and research "tool." 

MODEL SA VIBRATION EXCITER Delivers 3 
pounds force from 20 to 1.000 c.p.s., 
usable to 20,000 c.p.s. 

INDEFATIGABLE FATIGUE TESTER -Here 
is the endurance tester to show up 
quickly those faults which often re- 
sult in failures under dynamic 
stresses. Why risk trouble reports? 
You can shake such parts as axles, 
brackets, complete assemblies, hous- 
ings, castings and make improve- 
ments before full scale production 
before the remedy becomes costly. 

NOISE LOCATER - Operating silently, 
the MB Exciter reveals sources of 
noise in equipment of all types. Be- 
cause you can "scan" a product's 
operating frequency range, you can 
put your finger right on resonant 

MODEL S3 VIBRATION EXCITER Delivers controlled force up to 
200 pounds, in frequency range of 3 to 500 c.p.s. 

Testing of small turbine blades (encircled) mounted on an MB 
Model C-1 Exciter which delivers 25 pounds force in range of 
4 to 500 c.p.s. (and higher). Using stroboscopic lighting, 
resonances and deflections are studied visually - and any 
need for corrections determined quickly. A stronger, stiffer 
blade is sure to result. 

DO YOU HAVE OUR 
NEW BULLETIN ON FILE? 
It contains helpful design data 
on vibration control, plus more 
information on the line of MB 
Exciters. Write for your copy 
today. Ask for bulletin No. 410 -GS. 

THE 

ltiMANUFACTURING COMPANY, Inc. 

trouble areas. Less noise means 
more customer satisfaction. 
SHAKE OUT THE "BUGS"- Electrical and 
sensitive components can be 
checked for ability to withstand 
severe vibratory service conditions. 
Reproduce the effect of years of 
vibration on your product within 
hours! 
You'll find MB Vibration Exciters 
at work for many leading compan- 
ies recognized for the quality of 
their engineering. Would you like to 
know how to apply one to your own 
problems? An MB engineer will be 
glad to show you-without obligation. 

1060 State St., New Haven 11, Conn. 
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NOW... for the first time 

SUBSTANTIAL POWER 

At Microwave Frequencies with Direct Crystal Control 

Now, wi-h two new Sperry Klystron tubes, stabilized frequency control 
is possible at 10,000 mc. with 1 watt continuous wave power output. 
These multiplier tubes, the SMC-11 and the SMX-32, permit direct 
crystal control at microwave frequencies with this power level. 

Starting with a 5 mc. crystal, the frequency is multiplied to 830 mc. by use 
of an Exciter. The SMC-11 Klystron multiplies the 830 mc. to a frequency 
of 5,000 mc. The SMX-32 then multiplies this frequency to 10,000 mc. 
with the same accuracy which exists in the control crystal (±0.0005%). 

This practical achievement of 1 watt power output with 
continuous accuracy of frequency control at 10,000 mc. 
exists only through the use of these two Sperry Klystrons. 
Write our Industrial Department for further information. 

orAoscoPE camme 
DIVISION OF THE SPERRY CORPORATION 

GREAT NECK. NEW YORK 

NEW YORK D NEW 
ION ANGELES SAN /AANCISCO 
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. 

P 

WRITE FOR COMPLETE LITERATURE 

Representatives and Distributors 

Throughout the U.S.A. and Canada 

PYRAMID 
CAPACITORS 

PYRAMID ELECTRIC COMPANY 

155 Oxford Street 

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

TELEGRAMS: WUX Paterson, N. J. 

CABLE ADDRESS: Pyramidusa 

BUSINESS BRIEFS 
By W. W. MacDONALD 

Tube Life continues to be the 
subject of many letters we receive 
from users of industrial electronic 
equipment. They are not nearly 
so concerned about mere extension 
of life as some manufacturers 
think. Rather, they want tubes 
that can be depended upon to last 
some specific length of time, what- 
ever that time may be. Many are 
willing - and, in fact, anxious to 
replace tubes before they fail. 

This very fine distinction may 
very well be the key to better in- 
dustrial tube business. Given 
careful thought by engineers, sales 
and advertising people, it could 
lead to different designs, guaran- 
tees and promotion. Meanwhile, 
designers of industrial electronic 
equipment are using every means 
of meeting market requirements 
halfway. At least one is designing 
new equipment in which tubes are 
deliberately used in parallel, so 
that if a tube fails the machine 
will keep working until a mainte- 
nance man comes along and makes 
a replacement. 

NEC Predictions, based upon 
personal observation and conver- 
sation around Chicago's Edge- 
water Beach Hotel, are laid on the 
line as follows: 

(1) There will be more papers 
about industrial electronics in 
next year's program, and sessions 
devoted to industrial electronics 
will be more prominently placed in 
the program. 

(2) There will be fewer exhibi- 
tors, but they will cover a wider 
variety of electronic equipment 
than they did at this year's show. 

So Far As We Know, the FCC 
has to date granted type approval 
on just two citizens -band radio 
units designed for commercial 
sale. One meets class -A require- 
ments and the other class -B. Both 
were engineered by one company, 
but this company has recently 
been acquired by and become a de- 
partment of another firm. 

Neither unit is available in the 

open market at this writing but 
we are told that production plans 
are well along. The class -A unit 
turns out three watts of r -f, has 
a superhet receiver, incorporates 
crystal switching, is adaptable to 
fixed -station or mobile use. The 
class -B unit turns out 3/10 watt, 
employs a superregen receiver, 
incorporates a switch which per- 
mits either class -A or class -B sig- 
nals to be received. 

One other company is rumored 
to be about ready to apply for type 
approval but we have not, so far, 
been able to verify the rumor. 

Taxi Radio Figures, supplied by 
George E. Sterling of the FCC, are 
very impressive. There are, he 
says.... 

Over 80,000 taxicabs in the 
United States. 

Two thirds of these have been 
authorized to use two-way equip- 
ment (2,700 systems, 55,000 cabs). 

The total investment is nearing 
$30,000,000. 

More than 90 percent of all cabs 
should be equipped with radio in 
from three to five years. 

There are already more radio - 
equipped taxis than radio -equipped 
police cars. 

Printed Circuit Techniques have 
until now stubbed their toe on 
most curved and rounded surfaces. 
Use of the decalcomania principle 
may solve this problem. In effect, 
you print the circuit flat and then 
transfer it to the rounded surface. 
The National Bureau of Standards 
is working on it. 

Incidentally the Bureau tells us 
that one of the major problems in 
the miniaturization program, par- 
ticularly where potting compounds 
or plastics are used, is developing 
component parts that will with- 
stand temperatures as high as 175 
centigrade. 

Fish, it seems, can be caused to 
wiggle their tails against their 
will and thus propel themselves 
into traps. This, at any rate, is 
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Information on 
Glass -to -Steel 
Hermetic Terminals 

The trend toward hermetic sealing in all phases of electrical 
manufacturing is gaining impetus. Fusite has pioneered in the field 
of glass -to -steel hermetic terminals for use in fusion sealing-the 
only truly hermetic process. 

We have prepared a brochure crammed full of illustrations, 
specifications, diagrams, and facts about the Fusite wide line of 
single and multiple electrode terminals. 

We assure you that regardless of your present level of knowl- 
edge concerning glass -to -steel terminals, you do not have a com- 
plete or accurate picture of the production possibilities of fusion 
sealing until you know the Fusite story. 

Write today for your copy of this literature, to Dept. -E. 

TERMINALS ILLUSTRATED: 1045W, Left, 1055W, Right. 
Miniature-Straight Wire-Single-Glass-to-Steel Hermetic Terminals. 

THE FUSITE CORPORATION 
CARTHAGE AT HANNAFORD, NORWOOD, CINCINNATI 12, OHIO 
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SHOCK AND VIBRATION NEWS 

ZERO READER 

USES 
AIR -DAMPED 

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

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

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

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

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

THE BAR RY CORP. 

Main Office 177 Sidney St. Cambridge 39 Massachusetts 

New York Rochester Philadelphia Washington Cleveland Dayton 

Chicago Minneapolis St. Louis Los Angeles Toronto 

BUSINESS BRIEFS (continued) 

the basis of a German invention 
involving a positive electrode, a 
negative electrode and a periodic- 
ally varying potential. 

SMPE Board will decide by 
December 15 whether or not to 
change the Society's 33 -year old 
name to embrace television as well 
as motion -picture engineers. Pre- 
dicted in Business Briefs (June 
1949), the move hinges upon replies 
to a questionnaire just mailed to the 
organization's 3,000 members. 

TV C -R Tube Sales totalled 777,- 
054 valued at $23,123,698 in the 
second quarter of 1949, as against 
686,620 valued at $21,971,869 in 
the first quarter, according to 
RMA. 

Breakdown of the second 
quarter figures indicates that set 
manufacturers took 730,148, deal- 
ers and distributors 42,299, export 
4,577 and the Government 30. 

Saucepans are being used as the 
chassis of radio sets now made in 
South Africa for the natives of 
Northern Rhodesia. It just hap- 
pens that a saucepan plant is next 
door to the radio plant. The sets, 
incidentally, are all blue in color. 
That, it seems, is the only color 
about which the natives are not 
superstitious. 

TV Transformer Makers, and 
manufacturers of other television 
receiver components, experienced 
a sudden, welcome, but temporar- 
ily embarrassing rush of orders 
last month. Dealer price cutting 
apparently scared set makers off 
production schedules during the 
summer, and they let the pipelines 
dry up. 

Abercrombie & Fitch has been 
one of the Nuclear Instrument & 
Chemical Corporation's best retail 
outlets for $50 portable Geiger 
counters designed for uranium 
prospectors. Macy's heard about 
it and ordered some, didn't do so 
well. 

Experimental Parachutes are 
now equipped with radio tele - 
metering apparatus that signals 
characteristics of their perform- 
ance to the ground. This should 
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further reduce the number of 
instances in which men who jump 
demand a new chute when the old 
one fails to open. 

Frequency Calibrations over the 
range from 10 kilocycles to 300 
megacycles have for some time 
been available from the National 
Bureau of Standards. We under- 
stand the high -frequency limit 
will be extended to 10,000 mega- 
cycles within a year and that a 
further extension to 40,000 mega- 
cycles is planned as soon as tubes 
and components are available. 

X -Ray Equipment represents 
one of the oldest applications of 
electronics. It is so old, in fact, 
that many engineers in our field 
are inclined to forget it, and just 
the other day we had a potential 
author ask as if we were interested. 
The answer is definitely yes, 
particularly from an equipment 
design standpoint. 

Once Again we have shifted our 
eye from things strictly editorial 
to the ads in one of our own recent 
issues. We learned, among other 
things, that. .. . 

Better permanent -magnet mate- 
rials, and better magnetic -core 
materials, are out of the lab and 
into the market. 

An English company is attempt- 
ing to sell r -f attenuators by the 
dozen, like rolls. 

An induction -soldering unit orig- 
inally developed by a manufacturer 
for his own production use is now 
being offered for sale. 

A fat melter can also be used to 
melt insulating waxes and other 
compounds. 

"Yoke Spitting" has to do with 
c -r tubes; "Tuffernell" is actually 
the trade -name of an insulating 
material; a "Thyrode" is a tube and 
not a gland; one of our advertisers 
("Multum in Parvo") understands 
Latin. 

Such are the things that catch 
even our jaundiced editorial eye. 

To Billy Rose we are indebted 
for the following phrase, which 
might apply to the current eco- 
nomic situation : "Things being 
what they are, if a man can break 
even he should consider himself a 
howling success." 

Write f 

what is a 
sensitive 
relay? 
Its qualities do not parallel those 
of other sensitive instruments. The 
chemical balance is sensitive but 
delicate; the most sensitive Sigma 
relay withstands 500 g shocks. 
The meter is accurate, but slow 
the relay pictured can break a 
circuit in less than 100 micro- 
seconds. The oscilloscope is both 
sensitive and fast, but merely 
indicates; the sensitive relay ini- 
tiates a function. The micrometer 
is a symbol of accuracy but is 
neither fast nor self -responsive. 

Sigma Sensitive Relays usually have one or more of the 
following properties,. 

Power Gain -e g., I milliwatt 
watt (load. 
Measurement - precise 
and release points. 
Computing Characteristics - adding, 
averaging [as in differential relay). 
Ultra High-speed bounce -free switching. 
Extreme range - e.g., the I milliwatt relay 
tioned above will safely dissipate 2 watts. 

input controls 100 

and repeatable operate 

subtracting, 

men - 

One of a series regularly appearing on this page, this advertise- 
ment is devoted to promoting a better understanding of sensitive 
relay application. 

r Catalogue SIGM JInstrumenfsJnc. SENSITIVE RELAYS 
62 Ceylon St., Boston 21, Mass. 
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In Refrigerators, too 
MALLORY SILVER CONTACTS 

Play a vital role in that "taken -for -granted" service 

"/e _'_ ". ; / .3,27,Ql 
,,- i 

For every kind of contact material and 
service, Mallory is your best source. 

Today refrigerators are so trouble -free that 
many years of service are the accepted rule. 
It takes a lot to offer these broad guar- 
antees-and not the least are the Mallory 
Silver Contacts so many refrigerator 
manufacturers specify for use in tem- 
perature controls and 'motor starting units. 

They are SURE of Mallory Quality. 

For conditions requiring high electrical 
and heat conductivity Mallory Fine Silver 
Contact material is without equal. 

If you require a relatively low contact 
resistance but greater hardness, Mallory 
Coin Silver is ideal. There are many other 
silver alloys serving a wide variety of 
applications. 

What's Your Problem ? 

Mallory makes all kinds of contacts-all 
the way from the giant ones used at 
Grand Coulee to tiny thermostatic con- 
trols. Mallory's line of contacts is so 

comprehensive that even the most un- 
usual problems can often be solved by a 

standard Mallory Contact. 

But if your problem is so unique that it 
can't be met by an existing Mallory Con- 
tact, Mallory engineers are prepared to 
develop the precise contacts you need. 
Consult them now. 

In Canada, made and sold by Johnson '1nnhPv & Mallory, Ltd., 110 Industry St., Toronto 15, Ontario. 

Electrical Contacts and Contact Assemblies 

MALLORY 
P. R. MALLORY 8 CO. Inc. 

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

SERVING INDUSTRY WITH 

Capacitors Rectifiers 

Contacts Switches 

Controls Vibrators 

Power Supplies 

Resistance Welding Materials 
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ELECTRONICS....DONALD G. FINK....Editor....DECEMBER, 1949 

CROSS 

PHOTICON ... Dr. V. K. Zworykin of RCA an- 
nounced last month a new type of television camera 
tube, the photicon, which equals the human eye in 
sensitivity to light. This marks the latest milestone 
on the steady march of improvement in the icono- 
scope family. 

It was news, not many years ago, that the image 
orthicon had surpassed the sensitivity of the fastest 
photographic film. But the eye remained the most 
sensitive continuously -registering photo -optical device 
known. 

The photicon uses no electron multipliers, is less 
than an inch in diameter and about six inches long. 

More later. 

ANTI -REDUNDANT ... Two events of importance 
occurred in the communications world last month. 
One was the paper presented by Professor J. B. Wies- 
ner at the National Electronics Conference, which 
described the MIT Autocorrelator. The other was 
the demonstration before the FCC of a color tele- 
vision system using synchronized time -multiplex 
transmission. Both are auguries of great new things 
to come, practical embodiments of raw theory. Some 
thirty years elapsed between Maxwell and Hertz. 
Today things move apace. It is less than five years 
between Wiener and Shannon, the theoreticians, and 
Wiesner, Kell and their colleagues, who built the 
above -mentioned apparatus. 

Wiener and Shannon pointed out, independently, 
that the information carried by a communications 
system must be measured by the degree to which 
the message cannot be predicted at the receiving end. 
Parts of a message known with certainty before its 
receipt are not information; they simply waste en- 
ergy and spectrum space. Moral: if we wish to make 
communications systems more efficient we must rec- 
ognize and weed out the redundant parts of messages, 
concentrate on the unpredictable elements. Several 
dozen savants have probed into this concept and have 
verified its remarkable implication that information 
can be crowded into a channel without limit, provided 
noise is rigorously excluded. 

The picture on this page shows a device designed 

TALK 

to examine the signal waveform of a communications 
system and to reveal the predictable (repetitious and 
redundant) portions of it. The autocorrelator is lim- 
ited in its range of application at present. But we 
venture to predict that the progeny of this machine 
will find use in a hundred fields, probing everything 
from the theory of games to the treatment of anxiety 
states, from television systems to the indexing of 
libraries. (It may even put editors out of jobs by put- 
ting order into repetitious and redundant manu- 
scripts!) 

In this issue of ELECTRONICS, p 69, is described 
the time -multiplex color -tv system, an example of a 
technique which eliminates redundant information. 
A single sinewave is made to carry information on 
three interspersed color signals. We were taught 
that a single sinewave can carry just one signal. 
But that was before Wiener. The color -tv system 
throws away the redundant data about the sequence 
of selecting the colors and their timing. This data 
is reinserted at the receiver through the agency of 
the synchronizing pulses, pulses provided for a pur- 
pose quite apart from painting the colors of the 
scene. 

The MIT Autocorrelator. Left to right, Dr. Norbert Wiener, 
Prof. J. B. Wiesner and Dr. Y. W. Lee 
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New Directions 
The search for a color system to fit the 6 -mc channel of the black -and -white service has led 

to the fieldsequential, line -sequential and dot -sequential methods of transmission. 

Principles of CBS, CTI and RCA systems are described and compared 

THE DEVELOPMENT of color tele- 
vision during the past decade 

has undergone a remarkable rever- 
sal. 

In 1940, when Peter C. Gold- 
mark first demonstrated the CBS 
color system', the scanning stand- 
ards were 343 lines and 120 fields 
per second. These values were cho- 
sen to permit operation on a 6 -mc 
channel, and color images were 
transmitted from the CBS black - 
and -white transmitter then oper- 
ating on 50-56 mc. 

In 1946, when work on color was 
resumed by CBS, the 6 -mc chan- 
nel was abandoned in favor of a 
16 -mc channel in the uhf region 
from 480 to 496 mc. The scanning 
standards were changed to 525 lines 
and 144 fields to secure more detail 

in the images and greater freedom 
from flicker'`=. Later, the number 
of lines was reduced to 441 and the 
channel width to 12 mc. In 1946 the 
RCA Laboratories announced their 
work on a simultaneous system' 
which employed 525 lines, 60 fields 
per second, and a channel approx- 
imately 14 me wide. 

When the question was reviewed 
by the television panel of the Ra- 
dio Technical Planning Board, be- 
fore the FCC Hearing of November 
1946, it was the unanimous opinion 
of all the engineers participating, 
including those from CBS and RCA, 
that a channel width narrower than 
12 mc was not capable of carrying a 
satisfactory color service. 

Today, only three years later, the 
state of affairs has reverted to that 

Chairman Coy of FCC and Adrian Murphy of CBS inspect CBS color receiver. 
Disk within cabinet is viewed through magnifier. This equipment was built by 

Zenith for medical demonstrations at Atlantic City 

of 1940. CBS and RCA have both 
urged in the hearing before the 
FCC which began September 26th, 
that color tv be instituted on 6 -mc 
channels and have demonstrated 
systems designed for this band- 
width. A third organization, Color 
Television, Inc. (CTI), has devel- 
oped another system for a 6 -mc 
channel and plans to demonstrate it 
to the FCC before the year ends. 

While opinion is not unanimous 
that a 6 -mc channel can be success- 
fully used for a color service (the 
DuMont Laboratories strongly op- 
pose the present proposals) the pos- 
sibility of a 6 -mc system seems to 
many observers to be, in one sys- 
tem or another, a practical possi- 
bility for the future. 

Why 6 -Mc Color? 

The reason for the shift of inter- 
est to 6 -mc color systems is not 
hard to find. A large portion of the 
uhf region from 475 to 890 mc, for- 
merly reserved for color service, is 
about to be allocated to black -and - 
white service to fill the pressing 
public demand for more television 
stations. The remaining portion of 
the uhf band (not more than 100 
me according to present estimates) 
is not adequate to support a nation- 
wide color service of any type, let 
alone a service which employs 12 -mc 
channels. The possibility of setting 
up color service on still higher fre- 
quencies exists, but is not attrac- 
tive in view of the expected poor 
performance of such frequencies in 
broadcast service and the lack of ex- 
perience with practical equipment. 
If color must go above 1,000 mc 
its advent is many years off. 

But if color television can be 
made to work satisfactorily on 6- 
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in COLOR TELEVISION 
The CBS mechanical -disk color con- 
verter. For color reception the con- 
verter slides in front of a standard 
monochrome receiver whose scan- 
ning circuits have been modified for 
144 -cps field frequency and 29,163 - 

cps line frequency 

me channels a very attractive course 
of action is available: the black - 
and -white service can be expanded 
at once, in terms of present de- 
mands, without regard to the color 
question. The color service could 
then be instituted, when and as 
ready, on the same channels. This 
superposition of monochrome and 
color service on identical channels 
not only offers badly needed econ- 
omy in the use of the spectrum, 
but provides an orderly transition 
from one type of service to the 
other. Each broadcaster could offer 
monochrome and color programs, 
either simultaneously or alterna- 
tively, and the proportion of time 
devoted to each would follow the 
public demand. In this way the 
monochrome service could provide 
the initial economic support for the 
introduction of color. In the opin- 
ion of many, the monochrome serv- 
ice would never be supplanted. 

An important question is whether 
owners of black and white sets 
could utilize the 6 -me color trans- 
missions, and if so, at what addi- 
tional cost? Two types of reception 
are of interest: reception of a mon- 
ochrome version of the color trans- 
missions, and reception in color. 
Engineers are agreed that existing 
receivers can be converted to either 
type of reception, but the three sys- 
tems proposed by CBS, CTI and 
RCA differ markedly in the cost of 
conversion. They differ, also in 
their fundamental performance as 
determined by the scanning stand- 
ards adopted and the terminal 
equipment (camera and viewing 
mechanism) used. On the basis of 
cost estimates for converting exist- 
ing receivers and producing new 
receivers, and on the actual and po- 

tential performance of the systems, 
the FCC is currently endeavoring to 
determine which system, if any, is 
ready for public use. 

The three systems currently pro- 
posed are all of the sequential type, 
that is, they employ one signal 
which takes on, in time sequence, 
the three primary color values in- 
herent in a scene. All three are 
quite different from the simul- 
taneous system', in which three 
carriers are devoted individually to 
the three primary colors. A simul- 
taneous system could be set up in a 
6 -mc channel. But its reception on 
existing receivers, in monochrome 
or color, would be rendered almost 
impossible by the difficulty of sep- 
arating the three carriers, all of 
which would lie within the passband 
of the receiver. The simultaneous 
system of transmission is, at least 
for the present, in a state of eclipse, 
although the cameras and viewing 
devices originally developed for it 
are used in the RCA 6 -mc system. 

CBS Field -Sequential System 

The three 6 -me sequential sys- 
tems differ fundamentally in the 
rate at which the color sequence 
occurs. In the CBS system, each 
field of the scanning pattern is 
scanned as a whole in one primary 

color, successive fields being scanned 
in the sequence red, green, blue. 
This is the so-called "field -sequen- 
tial" system and is unchanged in its 
fundamentals from the first CBS 
system of 1940. 

The scanning fields in this system 
are laid down at 144 fields per sec- 
ond. This rate is slow enough to 
permit the color sequence lo be in- 
troduced by positioning in front of 
a direct -view picture tube a suc- 
cession of optical filter segments 
carried on a filter disk rotating at 
several thousand rpm. The CBS 
system thus permits the use of a 
mechanical color sequence device. 
At present it appears that the me- 
chanical type is substantially 
cheaper to construct than the elec- 
tronic sequence devices required in 
the other two systems. The CBS sys- 
tem also permits the electronic type 
of sequence device to be used, and 
the electronic type is in fact re- 
quired for pictures whose diagonal 
is larger than 12 inches. For such 
pictures, the rotating filter disk be- 
comes so large (its diameter must 
be twice the diameter of the pic- 
ture tube screen) that it cannot be 
rotated safely at the high speed re- 
quired. 

The advantage of the slow color - 
sequence rate, which permits 
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RCA receiver. Sampler rotates in ex- 
act phase with similar device in trans- 
mitter, separating color pulses from com- 
posite color sinewave. Synchronism 
between samplers is maintained by 

sync pulses 

cheaper receivers and converters, 
is balanced by the tendency of the 
images to flicker. In the field - 
sequential system the whole area of 
the image takes on one color at once. 
Since flicker is most prominent in 
large,.areas, the field -sequential sys- 
tem suffers from flicker unless the 
field rate is high, much higher then 
the 60 -per -second rate of the black - 
and -white system. Even at 144 
fields per second, flicker is evident 
if the highlight picture brightness 
is greater than about 25 foot -lam- 
berts. In comparison, the black - 
and -white standard image remains 
free of flicker at brightnesses in ex- 
cess of 100 foot -lamberts. 

The high field rate required in 
the field -sequential system to avoid 
flicker has two important effects. 
First it requires the scanning cir- 
cuits of existing receivers to be 
modified to receive color transmis- 
sions, whether the reception is to be 
in monochrome or in color. In ex- 
isting black -and -white receivers the 
field scanning rate is 60 cps and the 
line scanning rate is 15,750 cps. In 
the CBS 6 -me color system, the field 
rate is 144 cps, the line rate 29,160 
cps. 

The second effect of the high 

field rate, the more fundamental of 
the two, is reduction in the geo- 
metric resolution of the image. In 
the 525 -line black -and -white image, 
the horizontal resolution is about 
330 lines, the vertical resolution 
about 350 lines and the total num- 
ber of picture elements per frame 
about 150,000. In the CBS 6 -mc, 
system, using the same maximum 
video frequency as the black -and - 
white system, the number of pic- 
ture elements per frame is reduced 
in the ratio of the field rates, or 
60/144 = 0.42. Thus the number 
of picture elements per frame in the 
CBS image is about 60,000, less 
than half the value of the black - 
and -white system. 

In the CBS system the number of 
lines per frame is 405. This value 
produces a vertical resolution of 
about 250 lines, and with a 4.25 -mc 
maximum video frequency a hori- 
zontal resolution of about 190 lines. 
While it is not essential that these 
two values be the same, if they 
were equalized the resolution in 
both directions would be about 220 
lines and the corresponding number 
of lines per frame would be about 
350 lines. This compares with 525 
lines in the black -and -white system. 

The low value of resolution in the 
CBS system has been compensated 
in part by peaking circuits which 
use the video bandwidth to the full- 
est degree. The presence of color, 
through the mechanism of color con- 
trast, also compensates for the loss 
of detail. These compensations are, 
of course, equally available in any 
other color system having equally 
good resolving power in the camera 
and receiver. 

An important advantage of the 
CBS system is the fact that but one 
scanning pattern is used in the 
camera and one in the direct -view 
receiver. This avoids the problems 
of optical and electrical registration 
between the color images, which 
must be dealt with in the other two 
systems. For images larger than 
12 -inches, however, the registration 
problem appears at the receiver in 
the CBS system, since three images 
must be projected in register in 
this case. 

In demonstrations thus far 
viewed, the CBS images display 
excellent fidelity of color reproduc- 
tion, due no doubt to the fact that 

the color values are introduced 
solely by optical filters which have 
been brought to a high state of 
perfection in the photographic art. 
In the RCA system, the colors are 
produced by colored phosphors, and 
the color balance, over a range of 
brightness values, appears to be 
inferior. The generally expressed 
opinion is, however, that there is 
no fundamental difference in the 
ability of the three systems to 
render color values accurately. 

CTI Line -Sequential System 

The second of the three 6 -me 
color system was developed by 
George E. Sleeper, Jr. of CTI. In 
this system, the change in color is 
introduced between successive lines 
in the scanning fields, that is, the 
system is in the "line -sequential" 
class. The scanning standards are 
the same as in the black -and -white 
system (525 lines and 60 fields) . 

This choice permits a monochrome 
version of the color transmissions 
to be received on existing receivers 
without modification. 

The CTI color sequence rate (the 
line scanning rate, 15,750 cps) is 
more than 100 times as great as 
the 144 -per -second rate of the CBS 
system. For this reason, there is 
no known mechanical method of 
introducing the color sequence. In 
the camera, three separate lens 
systems, each containing a primary 
color filter, project three identical 
images of the scene on the mosaic 
of an image-orthicon tube. These 
images lie side by side and appear 
in the three primary colors. The 
scanning beam in the tube traces 
across all three images from left 
to right. The line scanning rate is 
one third the normal (5,250 cps), so 
each passage of the beam across the 
three images produces a sequence 
of lines at the normal rate of 15,750 
cps, in the 'sequence red, green, 
blue. 

At the receiver a similar set of 
three images is formed, side by 
side, on the face of the picture tube, 
the scanning sequence being identi- 
cal to that in the camera. Three 
separate optical systems project the 
images one on top of the other in 
precise register, on a viewing 
screen. The colors are introduced 
either by using three different 
colored phosphors in the respective 
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areas of the picture tube screen, or 
by filters in the projection systems. 

Since the number of lines in the 
image (525) is exactly divisible by 
three, it follows that a particular 
line in the pattern is always 
scanned in the same color. This is 
disadvantageous, since areas of the 
scene approximating the primary 
colors would appear on every third 
line only, and the image structure 
would be correspondingly coarse. 

To minimize this effect and to 
avoid the tendency of the color lines 
to "crawl", the color sequence is 
commutated, so that a given line in 
the scanning pattern is scanned in 
each of the three colors in succes- 
sive alternate fields. The color 
commutation is introduced by a 
"slot" which appears in every third 
horizontal sync pulse and which 
may be displaced by one or two 
lines during vertical blanking. 
This slot is used to actuate a control 
circuit which shifts the scanning 
beam so that the red image is 
scanned immediately following the 
appearance of the slot, followed by 
green and blue. In this manner 
every point on the image is scanned 
in all three primary colors during 
the scanning of six successive fields. 
Since the field rate is 60 per sec- 
ond, the entire color sequence is 
repeated at a rate (the "color pic- 
ture rate") of 10 per second. In 
comparison, the color picture rate 
of the CBS system is one sixth the 
field rate of 144 per second, or 24 

complete color pictures per second. 
It thus appears that the CTI 

system uses the 525 -line 60 -field 
scanning pattern at the expense 
of introducing a low color pic- 
ture rate. This low rate em- 
phasizes interline flicker and line 
crawl, particularly when areas of 
solid color approximating the pri- 
maries are transmitted. These 
effects also appear when viewing a 
monochrome version of the color 
transmission. Since the CTI sys- 
tem had not been demonstrated to 
the press, at the time of writing, it 
has not been possible to form any 
estimate of the actual extent of 
these difficulties in practice. The 
principal advantages of the CTI 
system, compared to the CBS sys- 
tem, are higher resolution (equal 
to that of the black -and -white sys- 
tem or nearly so) , and the fact that 
it permits a monochrome version of 
the color transmission to be repro- 
duced (subject to the defects just 
mentioned) on existing receivers 
without modification. The disad- 
vantages are the fact that the three 
color images in camera and picture 
tube must be very precisely aligned, 
both electrically and optically, to 
secure accurate registration. With- 
out such accurate registration, the 
potential increase in resolution 
would not be realized, either in 
monochrome or color, and color 
fringes would be visible in the color 
reproduction. Finally, the high 
color sequence rate precludes the 
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use of the inexpensive mechanical 
filter disk. Color converters and 
color receivers for the CTI system 
are, at least for the present, re- 
stricted to the more expensive pro- 
jection types. For pictures larger 
than 12 inches, the cost of the re- 
ceiving equipment should be ap- 
proximately the same in the CBS 
and CTI systems. 

RCA Dot -Sequential System 

The third 6 -mc system, devel- 
oped at the RCA Laboratories in 
Princeton under the direction of 
Ray D. Kell, was announced late in 
August'. This system, like the CTI 
system, is designed around the 525 - 
line, 60 -field black -and -white scan- 
ning standards, the objective being 
to permit the color transmissions 
to be viewed in monochrome on 
existing receivers without modifica- 
tion. The color change is intro- 
duced, not between fields or scan- 
ning lines, but between successive 
picture elements. That is, a success- 
sion of dots in the primary colors 
appears along each scanning line. 
The system is therefore of the -"dot - 
sequential" type. 

The rate of producing picture 
elements in any one color is near 
the upper limit of the video fre- 
quency range, 3.8 mc. Three sets 
of dots in the primary colors are 
interspersed in sequence along each 
line, so the color sequence rate is 
three times 3.8 mc or 11,400,000 
cps. This rate is so high that 
mechanical methods of introducing 
the color sequence are wholly out of 
the question. 

The purpose of the dot -sequential 
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Arrangement of three 10 -inch picture 
tubes with dichroic mirrors to produce 
direct -view image in RCA system. Mir- 
rors reflect light of one primary color, 

pass other two 

system is twofold. First, it permits 
color information to be sent by 
time -multiplex pulse transmission, 
which makes more efficient use of 
the video bandwidth than does the 
conventional method of continuous 
modulation. Second, it permits the 
use of a second form of interlace 
("dot interlace") which permits the 
effective picture rate to be halved 
without incurring the flicker prob- 
lem. Conventional interlacing of 
the scanning lines permits a field 
rate of 60 per second to be used at 
a picture rate of 30. Dot interlace, 
added to line interlace, permits the 
field rate of 60 to be retained, while 
the color picture rate is lowered to 
15 per second. The low color picture 
rate permits a high degree of reso- 
lution to be retained in the color 
images, while the field rate of 60 
insures that the large -area flicker 
performance will be identical to 
that of the black -and -white system. 

Dot interlace and time -multiplex 
transmission thus circumvent the 
principal shortcomings of the CBS 
field -sequential system, i.e., low res- 
olution and the tendency to flicker 
at high brightness levels. But the 
dot interlace and time multiplex are 
provided at considerable cost in 
complexity of terminal equipment. 

Accompanying block diagrams 
show the transmitter and receiver 

of the RCA system. The camera 
consists of three separate image 
orthicons, with lens systems and 
optical filters. The camera tubes 
provide, continuously and simulta- 
neously, three complete signals cor- 
responding to the three primary 
color values of the scene. The opti- 
cal system and scanning circuits 
must be precisely aligned to pre- 
serve register between the three 
images. The camera arrangement 
is identical in principle to that de- 
veloped for the RCA simultaneous 
system. 

The output of each camera tube 
contains video frequencies up to 
4 mc. The components above 2 mc 
of all three outputs are combined at 
once (in Adder 2 and the band-pass 
filter following it). This combined 
signal represents the finest detail 
of the image in tones of gray, in 
the manner of the mixed -highs 
technique developed for the simul- 
taneous system. The components 
below 2 me retain separate identi- 
ties and provide the color informa- 
tion. These latter components are 
commutated sequentially in a sam- 
pler circuit which is essentially a 
three -pole electronic switch rotat- 
ing at a rate of 3.8 mc. 

As the electronic switch connects 
with one of the camera tube out- 
puts, it produces a very narrow 
pulse whose amplitude is propor- 
tional to brightness of the colored 
picture element then being scanned 
by that camera tube. As the switch 
rotates, it produces a succession 
of such narrow pulses ("color 
pulses") , in the sequence red, green, 
blue. These pulses are passed 
through a 4 -mc low-pass filter. 

The color pulses are so short that 
they contain no frequency compo- 
nents below 4 me except the 3.8 -mc 
fundamental (the sampling rate for 
each of the primary colors con- 
sidered separately). Passage 
through the 4 -mc low-pass filter 
removes the harmonics and con- 
verts the color pulses into 3.8 -mc 
sinewaves whose amplitudes follow 
the changes in the respective color 
signals as the scanning proceeds. 
Moreover, the three sinewaves, one 
for each primary color, are in three- 
phase relationship, that is, the peak 
of one wave is reached while the 
other two waves are passing 
through zero amplitude. Thus, the 

three sinewaves may be combined 
vectorially into a single 3.8 -mc sine - 
wave, and this single wave carries 
the information on the three color 
signals, in separable form. 

The combined 3.8 -mc signal, the 
mixed -highs signal and sync pulses 
become a composite video signal. 
This signal is not unlike that of the 
black -and -white system except that 
it contains a strong component at 
3.8 mc, which carries the color in- 
formation including the d -c com- 
ponents and video components up to 
2 mc. The composite signal modu- 
lates the transmitter and is trans- 
mitted and recovered at the output 
of the second detector of the re- 
ceiver in the conventional manner. 

At the receiver, the second -detec- 
tor output feeds a sampler circuit, 
an electronic switch identical to 
and operated in precise phase with 
that at the transmitter. The syn- 
chronization is derived from the 
horizontal sync pulses. The samp- 
ler measures the amplitude of the 
video signal and produces there- 
from short color pulses at the same 
instants that the respective color 
pulses are generated at the trans- 
mitter. As a result, the receiver 
color pulses follow in the same color 
sequence, and have the same suc- 
cessive amplitudes, as the transmit- 
ter color pulses. The information in 
each primary color is thus separated 
in time sequence from the composite 
3.8 -mc wave. The mixed -highs sig- 
nal, passed by the sampler switch, 
does not contribute to the color in- 
formation, but does reproduce fine 
detail. 

The separated color pulses, plus 
the mixed -highs signal, are passed 
by the switch to three separate 
video amplifiers, which pass all com- 
ponents up to 4 mc but cut off 
sharply at 7.6 me (the second har- 
monic of the 3.8 -mc signal). Con- 
sequently, the pulses are converted 
by the video amplifiers into 3.8 -mc 
sinewaves. Each sinewave is ap- 
plied to a separate picture tube, 
whose phosphor produces a primary 
color corresponding to that present 
in the corresponding camera tube. 

The positive half -cycles of each 
sinewave produce colored dots on 
the screen of the respective picture 
tube, whereas the negative half - 
cycles produce dark spots. For ex- 
ample, on the green picture tube 
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each scanning line consists of a suc- 
cession of green dots separated by 
spaces of approximately equal size. 
Between successive scannings of a 
particular line, the position of the 
green dots is shifted so that in the 
second scanning of that line, the 
dots fall in the spaces left in the 
first. The same shift occurs on all 
the other lines in the green image, 
and the process as a whole occurs 
simultaneously in the red and blue 
images. 

Since a particular scanning line 
is rescanned 30 times per second, 
the line is filled up with the two sets 
of dots at a rate half as great, and 
this rate applies equally to all three 
images. Consequently, all points on 
the combined image are scanned in 
red, green, and blue at a color pic- 
ture rate of 15 per second. 

The three color images may be 
combined by projecting them in 
register on a viewing screen 
throue-h reflective or refractive op- 
tics. Alternatively, a direct -view im- 
age may be formed by viewing the 
picture tubes through three di- 
chroic mirrors. These mirrors are 
coated with a semi -transparent 
color surface which reflects light 
of one primary color and passes, 
without reflection, light of the other 
two primaries. A similar arrange- 
ment of mirrors is used in the cam- 
era. 

For picture detail corresponding 
to video frequencies lower than 1.9 
mc (half the sinewave frequency) 
the amplitude of one primary sine - 
wave is, or in theory can be made to 
be, completely independent of the 
amplitudes of the other two sine - 
waves. But for detail correspond- 
ing to frequencies higher than 1.9 
me crosstalk occurs, that is, one 
sinewave varies slightly in response 
to changes in the others. This di- 
lutes the colors (renders them gray- 
ish) in areas of fine detail and at 
the edges of sharp vertical bound- 
aries between areas of different 
colors. The effect is subjectively 
not different from the rendition of 
detail in gray by the mixed -highs 
component of the signa] 

An important aspect of the RCA 
system of transmission is the fact 
that the signal contains a strong, 
and highly important, component 
at 3.8 mc. This component must be 
transmitted at full amplitude to 

permit true rendition of the colors. 
If it is eliminated (as by passage 
through a coaxial cable cutting off 
below 3.8 mc) the color aspect of 
the signal is removed altogether 
and a monochrome image results. 

The 3.8 -mc component appears as 
a mesh of fine dots (not unlike the 
interference pattern produced on a 
black -and -white image by an inter- 
fering c -w carrier separated 3.8 mc 
from the picture carrier). The pic- 
ture appears, on close inspection, to 
have a vertical line structure, due 
to the dots, as well as the usual 
horizontal line structure. The com- 
bination of the two sets of lines 
gives the appearance of the half- 
tone screen used in printed engrav- 
ings. At normal viewing distances 
(roughly that at which the line 
structure disappears) the dot struc- 
ture is not visible. 

The advantages of the RCA sys- 
tem are higher resolution and 
greater freedom from flicker than 
the CBS, and greater freedom from 
interline effects and flicker than 
the CTI. The RCA and CTI sys- 
tems are alike in that they will 
operate existing receivers without 
change. In theory the RCA sys- 
tem should have higher resolution 
than the CTI (both in color and 
in monochrome) due to the use of 
time -multiplex and dot interlace. 

The disadvantage of the RCA 

RCA direct -view converter and stand- 
ard black -and -white table -model set to 
which it may be connected, illustrating 
complexity of terminal equipment in 

dot -interlace system 

system is the fact that its terminal 
equipment (camera and viewing de- 
vices) is more complex, by a sub- 
stantial degree, than the CBS and 
by a lesser degree than the CTI. 
Three separate images must be 
formed in separate camera tubes 
and picture tubes. The registration 
problem is, therefore, more critical 
than in the CTI system, which uses 
one scanning pattern composed of 
three images side by side. The CBS 
system, in contrast, has no registra- 
tion problem at all (other than that 
due to beam defocussing) under the 
same circumstances. A version of 
the RCA system using but one cam- 
era tube and one picture tube is 
possible in theory, but would re- 
quire three scanning beams in each 
tube. 

Summary 

It appears that the three systems 
discussed have advantages and dis- 
advantages which are in many re- 
spects complementary. 

The CBS system is the simplest 
from the apparatus standpoint, but 
has important fundamental restric- 
tions imposed on it by the scanning 
standards which must be adopted to 
avoid flicker. The RCA system has 
no such fundamental scanning limi- 
tations, but it requires much more 
complicated and expensive terminal 
equipment. The position of the CTI 
system appears to be intermediate 
to the CBS and RCA in both re- 
spects. The choice between them 
would then appear to devolve upon 
the relative importance placed on 

scanning limitations and apparatus 
complexity. Finally, it is possible 
that the good points of the systems 
might be combined with advantage. 
Dot -interlace might conceivably be 
used in a field -sequential system, 
for example, with consequent im- 
proved resolution while retaining 
simple terminal apparatus.-D. G. F. 
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By ROLF K. HANSEN 
Chief Engineer 

and WILLIAM EISNER 
Associate Engineer 

Leru Laboratories, Inc. 
New York, New York 

IN THE ART OF SKYWRITING by 
means of a single plane, there 

are several serious drawbacks 
which impair both the efficiency and 
overall effectiveness of the method 
as an advertising medium. 

Only 40 percent (approximately) 
of the total flying time is spent 
actually writing; the rest of the 
time is devoted to maneuvering into 
position to make a given stroke. 
Due to the low hold -together time 
of the smoke letters, the first char- 
acters of the message often become 
fuzzy and illegible while the last 
letters are still being made. Thus, 
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FIG. 1-Seven-plane smoke pulse sys- 
tem used in skytyping 

Synchronizing pulse transmitter mounted behind pilot in control plane sends signals 
to six other planes 

SKYTYPING 

the sign is not always seen by a 
ground observer as a complete unit. 

Using the conventional system, a 
great deal of skill is required on 
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FIG. 2-Schematic diagram of receiving equipment used in all but the control plane 
which is keyed directly from timing circuit 

the part of the pilot. The novelty 
and spectacular quality of acrobatic 
skywriting seems to have worn off 
somewhat. Something different is 
required to renew interest and 
make people look up. 

Skytyping 

To improve skywriting technique 
a new approach was undertaken and 
the following scheme devised. In- 
stead of a single plane, seven planes 
are used, all flying in a straight line 
and equally spaced from one an- 
other, as shown in Fig. 1. When 
position 1 is reached, all seven 
planes simultaneously emit a short 
dash of smoke. At positions 2 and 
3, on'y planes 1 and 4 emit. At po- 
sition 4 all planes emit smoke. In 
this way the letter A is written in 
block form. 

In skytyping, the seven airplanes 
thus fly along in a straight line, 
emitting smoke at the proper inter- 
vals and writing the message in the 
length of time it takes them to 
traverse the distance. For the type 
airplane used (AT -6's, cruising 
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Synchronizing pulse transmitter and a typical receiver Stepping relay panel for a receiver 

Letters are formed by electronically synchronized pulses of smoke which are released from 
seven airplanes flying in straight-line formation. Center plane transmits modulated r -f 
timing pulses which are received in the other six planes and used to actuate stepping -relay 

circuits and smoke valves 

speed 180 mph), a ten -letter mes- 
sage five miles long is written in 
about a minute and a half. 

It is virtually impossible for the 
pilots to cut smoke on and off in 
synchronism and at the proper mo- 
ment by manual control. Some auto- 
matic control had to be found and 
an electronic solution seemed logi- 
cal. 

Electronic Synchronization 

The actual emission of smoke 
from the airplanes is accomplished 
by means of a solenoid -controlled, 
quick -acting valve which injects un- 
der pressure and in spray form an 
oil -base chemical into the exhaust 
of the airplane. On meeting the hot 
exhaust gases, the oil burns, giving 
off thick white smoke, which is 
then swept out with the exhaust 
gases. 

The heart of the electronic ap- 
paratus is a telephone stepping 
switch operating in conjunction 
with a selector switch to determine 
the message. A simplified schematic 
is shown in Fig. 2. One of these 

units is placed in every plane. An 
r -f signal, the character of which 
will be discussed later, is trans- 
mitted by the center, or control air- 
plane. This signal is received by the 
other planes through a conventional 
superhet receiver, demodulated, 
suitably amplified, and used to drive 
the two series tubes V3 and V, to 
conduction. As long as V, and V, 
conduct, which is as long as the im- 
pulse from the center plane acts, 
there will be current through RE, 
which is the d -c plate load for the 
series tubes. 

The closing of RE, applies +12 
volts to two circuits. Circuit 1 is 
the coil of the stepping switch. Cir- 
cuit 2 determines whether or not 
the plane containing the switch 
will emit smoke on the reception of 
this signal. Circuit 2 energizes the 
smoke relay (which closes the 
smoke solenoid) through the selec- 
tor switch and through the stepping 
switch. Each contact on the step- 
ping switch is connected to a 
switchboard which acts as a coding 
panel. Depending on whether or 

not the plugs are plugged in at a 
given contact, the plane will either 
smoke or not smoke when that 
contact is reached. 

When the impulse being received 
ceases, RE, opens, the smoke relay 
is de -energized, and the stepping - 
coil armature opens, advancing the 
wipers of the stepping switch to 
the next contact. 

The purpose of the selector 
switch is to select first one row and 
then the next, on the stepping 
switch. Thus, when the series of 
impulses has caused the stepping 
switch to advance through 51 con- 
tacts (52 contacts to a row), at the 
52nd contact the coil of the selector 
is energized, causing the selector 
wiper to advance to its second po- 
sition and thus bring in the second 
row of the stepping switch. In this 
way all the rows of the stepping 
switch are effectively in series 
thereby giving 150 useful contacts, 
or a maximum message length of 
20 letters. 

It is essential to the successful 
operation of the scheme that all the 
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FIG. 3-Multivibrator timing circuit produces 0.6 -second negative 
pulses of sufficient amplitude for cutting off modulation between 

synchronizing pulses 

stepping switches (one in each 
plane) remain in synchronism. Im- 
pulses from the transmitting plane 
are sent out at intervals of 0.6 sec- 
ond on and 0.6 second off. At the 
end of each impulse all stepping 
switches advance simultaneously to 
the next position and await the next 
impulse. 

If, in the interim between signals, 
a noise pulse of sufficient magnitude 
should come along to drive the 
series tubes of one of the planes to 
conduction, that plane's stepping 
switch would advance, and for the 
remainder of the message would be 
one step ahead of the other planes 
and thereby ruin the appearance of 
the message. 

It was found that the seven 
closely grouped airplanes gave rise 
to an extremely high noise level. 
Since signal strength could not be 
increased, due to FCC allocation, 
some means of negating the effect 
of noise pulses had to be devised. 
The following system was devel- 
oped. 

The center plane contains a con- 
ventional transmitter consisting of 
a crystal oscillator followed by two 
frequency -multiplier stages and a 
buffer amplifier used to drive a 
power amplifier giving three watts 
of r -f power at 27 mc in the an- 
tenna. The signal or impulse pre- 
viously referred to is a combination 
of two audio frequencies-a 1,000 - 
cycle tone and 4,500 -cycle tone. The 
signals are derived from two audio 
oscillators of the Wien bridge type. 
The outputs of the audio oscillators 
are combined in a voltage ampli- 
fier, pass through a push-pull stage, 
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FIG. 4-Block diagram of transmitter unit which is carried 
in the control plane. Carrier frequency is 27 mc with 
3 watts radiated power with two-tone audio modulation 

and then plate -modulate the power 
amplifier. 

In the receiving planes, surplus 
ARC -5 receivers are used with the 
coils converted for reception at 27 
mc. The demodulated and ampli- 
fied output contains the two audio 
frequencies plus noise. The audio 
signal is passed through two filter 
networks each of which consists of 
a two -stage amplifier with a sharply 
tuned circuit as a plate load. One 
filter passes 1,000 cycles and the 
other 4,500 cycles. The 1,000 -cycle 
signal is applied to the first of the 
series tubes and the 4,500 -cycle sig- 
nal to the second, driving them both 
to conduction and closing RE,. 

In order for current to flow 
through RE,, it is necessary for 
both tubes simultaneously to have 
strong enough signals on the grid 
to drive them to conduction. It was 
found that the noise voltages en- 
countered did not have modulating 
components of sufficient amplitude 
at both 1,000 and 4,500 cycles simul- 
taneously to drive both series 
tubes to conduction. The same ef- 
fect was found to be true of voice 
signals; therefore, between mes- 
sages voice is transmitted on the 
same carrier and the center plane 
pilot can communicate with six 
other planes. 

Timing Circuit 

The synchronizing pulses sent out 
by the middle plane originate in 
the multivibrator oscillator shown 
in Fig. 3. Its output consists of a 
symmetrical square wave with a 
period of 1.2 seconds. This square - 
wave output is fed through a clip- 

per circuit which removes the posi- 
tive half of the cycle, leaving only 
negative pulses of 0.6 -second dura- 
tion and sufficient amplitude to cut 
off the voltage amplifiers in the 
audio tone -producing circuits in the 
modulator. The modulation is thus 
applied periodically for 0.6 second 
and then turned off for a like inter- 
val. A block diagram of the trans- 
mitter is shown in Fig. 4. 

To insure that all stepping 
switches are at the initial position 
before starting the message, each 
plane contains a control box with a 
reset switch and two pilot lights. 
The reset switch serves two func- 
tions. It energizes the reset coil 
of the selector switch, causing the 
selector switch to fall back to zero. 
Secondly, the reset switch applies 
12 volts to a self -stepping circuit 
causing the stepping switch to ro- 
tate at about 50 steps per second 
and stop at the initial position. A 
light on the control box tells the 
pilot when the initial position is 
reached. A second light indicates 
when the smoke relay is energized. 

The center plane or control plane 
is keyed directly from the timing 
multivibrator. The pulse which is 
used to key the transmitter is also 
fed to a tube which is alternately 
turned on and off and has a sensi- 
tive relay in its plate circuit. This 
relay controls a stepping -switch net- 
work like those in the other planes. 

The antenna system used is an 
array of three parallel half -wave 
antennas strung between the rudder 
and a mast in front of the cockpit. 
This gives a radiation pattern di- 
rective to either side. 
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Direct -Reading 
Electronic Clock 

Used to measure time intervals between two operations or as a predetermined clock - 
counter, this intervalometer gives readings accurate to 0.01 second over a 24 -hour period. 

It can be started by the seconds tick from WWV 

By A. E. WOLFE, Jr. and F. G. STEELE 
V.rlArvp -1 ircº'call, ,Lic. 

Ifuu , CuliJ. 

ACCURATE timing and interval - 
measuring devices employing 

stable crystal oscillators and fre- 
quency -dividing circuits are becom- 
ing increasingly useful for essenti- 
ally nonelectronic manufacturing 
processes as well as more directly 
in nucleonic instrumentation. One 
of the latest types combines the 
functions of a direct -reading clock 
and predetermined interval meter. 

Basis of the circuit is a tempera- 
ture -controlled quartz -crystal f re- 
quency standard operating at 102.4 
kc. The rather unusual frequency 
was chosen bcause it is an even 
power of two and therefore allows 
simple scale -of -two dividing cir- 
cuits to be used. It was felt that 
such circuits had a reliability con- 
siderably superior to other types of 
circuits that could have been used 
for the same purpose. The divider 
assembly consists of 10 double - 
triode tubes and provides an input 
pulse rate to the clock of 100 pulses 
per second. A simplified block 
diagram is shown in Fig. 1. 

The face of the clock, illustrated, 
consists of six vertical rows of neon 
bulbs indicating 0.01, 0.1, 1 and 10 
seconds and 1 and 10 minutes. The 
circular display at the left shows 
12 hours, while in the center of the 
circle are two neon tubes showing 
morning and night. Reading from 
the right, each of the first three 
rows of 10 tubes is connected to a 
10 -position scaler unit. Each 10 - 
position unit consists of four double 
triodes connected in the special 
feedback circuit shown in Fig. 2. 

The output of each scaler unit (Fig. 
1) is fed to the succeeding unit. 
The output of the third scaler unit, 
which represents seconds, is fed to a 
six -position counter consisting of 
three double triodes. This scaler 
unit represents tens of seconds and 
feeds the minute unit. This is an- 
other scaler unit feeding a second 
six -position counter representing 
tens of minutes. This counter in 
turn feeds the hour counter which 
feeds the AM -PM indicator which is 
a single flip-flop. 

Below each of the above -men- 
tioned scaler units on the clock 
panel is a multiposition switch 
which scans each unit and detects 
the number it contains. The out- 
puts of all the switches are mixed, 
and the output of the mixer detects 
the total number contained in the 
clock. Depending on how the clock 
is used, this number could represent 
either a time interval or some abso- 
lute time. 

The unit below the face of the 
clock proper consists of a power 

Front -panel view of clock and intervalometer. Power supply and cont-ols are 
on vertical panel below 
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FIG. 1-Block diagram of electronic intervalometer and clock 
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FIG. 2 Typical binary -10 counter with double feedback 
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FIG. 3-Matrix development for typical binary -10 circuit 

supply and a built-in 100 -cycle pulse 
source which can be substituted for 
the frequency standard if accuracy 
desired is not greater than varia- 
tions in line frequency. Figure 1 

shows also the reset circuits, the 
input gate and associated flip-flop 
controlling the gate, and the start - 
pulse line amplifier. 

Scaler Circuits 

Referring to Fig. 2, this typical 
binary -10 scaler unit consists of 
modified Eccles -Jordan circuits 
with a normal capacity of 16 pulses 
before recycling. The unit is held 
to a capacity of 10 by utilizing two 
feedback paths. The other types of 
scaler units utilize the same prin- 
ciple to reduce their normal capac- 
ity of eight pulses to a capacity of 
six pulses. The block diagram in 
Fig. 1 shows that four units with a 

capacity of 10 are used; that is, 0.01 

sec, 0.1 sec, seconds and minutes. 
Two scaler units with a capacity of 
six-tens of seconds, minutes and 
tens of minutes, are employed. One 
unit with a capacity of 12 is used 
for the hours. This latter unit is 
made up of a counter of six pre- 
ceded by a flip-flop. 

The development of a matrix 
(Table I) to scan the four tubes 
through their 10 positions is as fol- 
lows : First, if a stage be in the 01 

condition, let that equal 0, and if a 
stage be in the 10 condition, let this 
equal 1 in the table shown with 
Fig. 3. 

The actual connections of the 
matrix appear at the right-hand 
side of the figure. The table in this 
figure shows five combinations of 
the last three stages which, when 
combined with the even -odd con- 
figuration of the first stage, gives 
10 possible outputs. 

In the operation of the matrix, 
the NE -2 bulb will only light when 
side B is high and side A is low. 
Side B is high only when all flip- 
flop plates connected to it are high. 

Operation of Matrix 

Considering the counter with 0 

pulses (0 configuration using the 
abbreviated sequence), each stage 
is therefore in the 0 condition, 
which means that all left-hand 
plates are high. Since the left-hand 
plates in all stages are high, we 
must use the right-hand plate in 
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stage 1 and left-hand plates in 
stages 2, 3, and 4 to light the 0 bulb. 
If we feed one pulse into the coun- 
ter, the first stage is the only one to 
be affected, going from the 0 to the 
1 condition; that is, the left-hand 
plate is now low. Therefore, to light 
the 1 bulb, we use the same high 
connection, but for the low side of 
1 we use the left-hand plate of stage 
1. 

Consider the counter when 
another pulse is fed into it. From 
the table, both the first and second 
stages are affected, the first stage 
going back to the 0 condition and 
the second stage going to the 1 

condition. The even branch from 
stage 1 now becomes low. In a 
similar manner, all subsequent posi- 
tions up to 9 are carried out and the 
10th pulse returns the system to 
zero. 

It has been shown that the neon 
bulbs indicate the number of pulses 
fed into the counter. Associated 
with each scaler unit is a two -deck 
wafer switch. Figure 4A shows 
their connection to the NE -2 bulbs. 
The rotors of these switches, there- 
fore, will be able to detect when a 
given number appears in the 
counter. These rotors are con- 
nected to the scanning or mixing 
stages. 

Coincidence Mixer 

Briefly, a mixing stage consists 
of a double -triode d -c amplifier con- 
nected as shown in Fig. 4B. An 
input is applied to each grid of the 
double triode and coincidence is de- 
tected in the plate circuit. The 
wave shapes are shown, and the 
100,000 -ohm pot in the cathode cir- 
cuit is used to detect only the most 
positive part of the wave on grid 2. 
Eight of these scanning or mixing 
stages are used-one to each scaler 
unit. Coincidence of all the outputs 
of all the scanning or mixing stages 
is detected in the master mixing 
stages. These consist of four 
double -triode tubes with a common 
plate load resistance and separate 
inputs on each of the eight grids 
which are derived from the eight 
outputs of the eight scanning or 
mixing stages. There is an output 
from the master mixing stages 
when and only when inputs to all 
eight grids are present as shown in 
Fig. 4C. 

The output from the master mix- 
ing stages is fed into the inverter 
and cathode follower output stage 
of Fig. 4D. This circuit consists of 
a 2C51 double triode. The input to 
the inverter stage is a rectangular 
wave of about 100 v amplitude and 
0.01 second (10,000 µsec) width. 
This wave is differentiated in the 
input circuit to the inverter, and 
only the leading edge is used. The 
output of the inverter is a negative - 
going pulse approximately 50 p.sec 

wide and approximately 100 v in 
height. This signal is fed into the 
cathode follower and this negative - 
going pulse appears on the output 
jack. 

Input Gate and Reset Circuits 

The input gate is a 6AS6 tube 
controlled by a flip-flop (Fig. 5). 
The 100 -cycle timing pulses are 
applied to grid 1 and the controlled 
voltage for the gate which is de- 
rived from the flip-flop is applied to 
grid 3. The gated output appears 
in the plate circuit. The clock was 
designed to be started by WWV 
time pulses and therefore a pulse - 
shaping amplifier was included. 
This pulse -shaping amplifier merely 
develops a series of five sharp 
pulses from the five 1,000 -cycle sine 
waves which make up a WWV one - 
second pulse as broadcast by the 
National Bureau of Standards. 

In addition to the electronic 
means of controlling the gate, two 
pushbuttons are associated with the 
flip-flop, allowing manual operation 
of the gate if desired. An NE -2 
tube connected to the proper plate 
of the flip-flop serves as a gate indi- 
cator showing either open or closed 
condition. 
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Table I-Matrix for Scanning Four Tubes Through 10 Positions 

PULSE No. 1 No. 2 No. 3 No. 4 
0 01 01 01 01 
1 10 

01 
01 
10 

01 01 
2 01 01 

10 10 3 01 01 
4 01 01 10 01 

10 
01 

01 
10 

10 5 01 
6 10 01 

10 
01 

10 
01 

7 
8 

10 
01 

01 
10 

10 
01 

01 
10 

01 10 9 
0 01 01-- (overridden) 

01 
Stage in 01 means plate of left-hand section is high, right-hand low. Carry 

(indicated by horizontal lines) from 0 to 1 only 

ELECTRON ICS - December, 1949 77 

www.americanradiohistory.com

www.americanradiohistory.com


Duplicating Magnetic 
Description: tMARVIN CAMRAS 

Idscnrch l'hu.ticist 
treoour Research Foundation 

Illiirois Institute of Technology 
Chicago, Illinois 

Analysis: By ROBERT HERR 

Physicist 
linnesota Mining et Mfg. Co. 

St. Paul, Minnesota 

Recorded master and tape to be printed are run through controlled alternating field at 
high speed with magnetic surfaces in direct contact, for almost perfect transfer of recorded 
material without demagnetization of master. New process, announced independently by 

two research groups, offers promise of low-cost pre-recorded reels 

Description 
ACK OF A HIGH-SPEED duplicating jj process has been considered a 

limitation of magnetic recording 
for home entertainment. With 
proper equipment an excellent job 
can be done by re-recording, at a 
cost that makes mass production of 
tapes commercially practical.' How- 
ever, a more economical process is 
still desirable. This paper describes 
a new method for making duplicates 
of magnetic records by a printing 
process that is even simpler than 
the analogous duplication of phono- 
graph records and of optical sound 
tracks on film. 

Tape Duplication 

The fundamental process for 
copying magnetic tapes is illus- 
trated in Fig. 1A. A program is 
recorded originally in the usual way 
on a high -quality tape recorder. 
This program is then arranged and 
edited to give the most pleasing 
results. One possibility is to make 
a stereophonic or multichannel re- 
cording, and to mix or select the 
various channels to produce the best 
single -channel effect. From this 
original, one or more working 
masters are made. For some work, 
the first step may be omitted, and 

This article is based on papers presented 
individually by the two authors at the 
1949 National Electronics Conference in 
Chicago. The Conference papers will ap- 
pear in the N.E.C. Proceedings. 

the masters made directly from the 
program. 

The working master is a mag- 
netic tape of durable material, since 
it may have to last for thousands of 
copies. Some of the most durable 
tapes are of solid magnetic alloy, or 
of a nonmagnetic metal coated or 
plated with suitable magnetic 
material. The master is not changed 
physically during recording or 
copying, and may be erased and 
re -used at any time. 

As shown in Fig. 1A, the begin- 
ning and end of the master tape are 

spliced together to form an endless 
tape. A long master tape may be 
handled by winding back and forth 
over drums, or by any one of sev- 
eral other well-known arrange- 
ments. The master tape comes off 
the storage drums, over an idler, 
and over a support where it con- 
tacts the blank tape which is drawn 
from a supply reel. While the 
master tape is in contact with the 
copy tape, the two are subjected to 
a high -frequency magnetic field. 
This field is called the transfer field 
and may be in the order of 100 kc, 

MASTER TAPE STORAGE DRUMS 
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FIG. 1-Basic arrangements for copying magnetic tapes (A) and magnetic disc 
records (B) by contact printing, using a -c supply to produce almost perfect transfer 
without demagnetizing the master. Magnetic surfaces of master and blank must be 
in contact, so mirror image of master is obtained, as indicated by small diagrams 
at (C), (D). (E) and (F). Movement of tapes out of transfer coil while magnetic sur- 

faces are still in contact gives required time variation of transfer field 
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Tape by Contact Printing 

o o o 
o0 

) 1 1 1 1 1 1 i+1 1 1 1 

r. -SUPPLY REELS WITH 
BLANK TAPE 

-TAKEUP 
REELS WITH 
COPY TAPES 

TRANSFER 
MAGNETS 

MASTER TAPE SUPPLY 

Experimental arrangement for multiple contact printing of 
magnetic tapes. With eight contact printing heads, machine 
running 10 ft per sec turns out 240 hours recording per hour 

although frequencies ranging from 
60 cycles to the megacycle range 
may be used successfully. The 
action of the transfer field is to 
produce a distortionless magnetiza- 
tion of the copy tape in accordance 
with the magnetic pattern on the 

ADVANTAGES OF PROCESS 

Simple all -mechanical construction, 
except for a -c source for signal -trans- 
ferring electromagnet 

No critically adjusted recording 
heads 

No low -noise, high -gain amplifiers 
to build and maintain 

May be operated by untrained per- 
sonnel 

Speed need not be constant 

Speed of duplication is almost un- 

limited 

Mechanical problems are minimized, 

the only stringent requirement being 

that tapes be in contact without slip- 

ping while in alternating field that 
transfers the recording 

Multiple duplicator. Master tape, below, runs through all eight 
printing boxes on table. Each tape being copied runs through 

its own box, as illustrated by opened box at right 

master tape being duplicated. 
Magnetic disc records can be dup- 

licated by the arrangement shown 
in Fig. 1B. The master record is 
fastened to the table of the press, 
and the disc of copy material is 
placed over it. The movable arm of 
the press is then brought down with 
enough pressure to insure good con- 
tact of the copy with the master. A 
resilient pad is mounted on the 
movable arm to help iron out any 
irregularities. While the press is 
closed, an alternating current is 
sent through the transfer coils 
mounted on the columns. The cur- 
rent is increased from zero to a 
maximum value, and then decreased 
to zero again by means of a rheo- 
stat. This gives a time variation of 
current similar to that shown in 
the upper right-hand corner of Fig. 
113. 

Current of power frequency can 
be used in the coils of the disc dup- 
licator.. There are advantages in 
using a higher frequency, however. 
If an electronic source of transfer 
field current is used, the required 
time -vs -output curve can be ob- 
tained by switching in the input 

side of a well -filtered power supply. 
The columns on which the coils are 
mounted can be made of molded 
powdered iron, with a yoke at the 
back to complete the magnetic cir- 
cuit. 

Reversal During Copying 

It is interesting to observe that 
the copy record is the mirror image 
of the master. When we were copy- 
ing single -channel records, centered 
on the tape, no unusual effects were 
noted, except that when the gap in 
the recording head was not perpen- 
dicular to the tape, the error 
doubled rather than cancelled when 
the copy was played back on the 
same head. Complications arose 
when we tried to play back copies 
of double -track and stereophonic 
records on the same machine that 
made the masters. No matter how 
we threaded the copy, it always 
played backwards. 

Examination of Fig. 1C and 1D 
shows that in order to make copies 
of double -track tapes that will play 
on a standard machine, a master 
recorder has to run in a backward 
direction. Also, the lateral posi- 
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FIG. 2-Fields acting on copy material during duplicating process, and B -H curves showing steps in magretiza:ion of copy material 

tions of the channels are in reverse 
order. 

Similarly, Fig. lE and 1F show 
that master disc records must be 
made with a turn -table that turns 
counterclockwise, so that copies will 
play back correctly on a standard 
turntable. 

Even when the individual mag- 
netic wavelengths are examined it 
will be found that they are of 
opposite phase compared to corres- 
ponding wavelengths on the master. 
It can be seen in Fig. 2A that when 
the field in the master is to the 
right, it will set up a copy field in 
the left-hand direction. 

Duplicating Process 

The magnetic changes that take 
place during the duplicating process 
may be analyzed by reference to 
Fig. 2. Figure 2A shows the physi- 
cal relations between the master 
and copy tapes, the field set up in 
the copy by the master, and the 
transfer field. Figure 2B gives the 
magnetic characteristics of the 
master record material, and Fig. 
2C gives the magnetic characteris- 
tics of the copy record material. 

On the master record, the mag- 
netization will vary from point to 
point according to the recorded 
program. Let us arbitrarily select 
a spot on the master record that is 
magnetized an amount A on the 
curves of Fig. 2B. Note that this 
point is not on the B axis, but 
because of demagnetization, lies on 
line OC which makes an angle with 
the B axis. 

From Fig. 2B, let us trace what 
happens in the master during the 
transfer process. When the copy 

FIG. 3-Plot of measured values shows 
linearity of relationship between master 
and copy signals over wide range of 

signal strengths 

is brought into contact with the 
master, the magnetization of the 
master will move slightly in a direc- 
tion AD. When the transfer field 
is applied, the magnetization fol- 
lows a loop such as EFGDE while 
in the field. As the transfer field 
decays to zero over several cycles, 
the magnetization again ends up at 
a point slightly to the right of A. 
Finally, when the copy separates 
from the master, the magnetization 
moves toward A again. Thus the 
master is unchanged by the trans- 
fer process. 

Next we use Fig. 2C to consider 
what takes place in the copy blank 
at the same time. Initially the de- 
magnetized copy record is repre- 
sented by point J. When it first 
contacts the master record, the copy 
magnetization follows the initial 
magnetization curve JL to point K. 
Now we apply the transfer field, 
and the action shown in Fig. 2D 

takes place. The combined influ- 
ence of the transfer field plus the 
master field causes the copy mag- 
netization to move from point K to 
a path along the minor hysteresis 
loop LMNPL. When the transfer 
field decays to zero the magnetiza- 
tion decreases along a zigzag path 
to point Q. Figure 2E shows that 
when the copy is finally separated 
from the master, its magnetization 
decreases from Q to R. 

As a result of this process, points 
such as R which represent the copy 
magnetization are linearly propor- 
tional to points such as A which 
represent the master magnetiza- 
tion, within wide limits. This is 
shown by the output -input curve of 
Fig. 3. Here a series of test sig- 
nals were recorded on a master 
record, and a copy was made from 
the master. The output from the 
copy was linear with respect to the 
master record over a range of more 
than 40 db. 

Test recordings have been made 
of different kinds of programs and 
copies were played for judgment by 
various listeners. It was agreed 
that the quality of the copies was 
comparable to directly -recorded 
tapes made on similar instruments. 

Experimental Duplicating Machine 

What are the production capabil- 
ities of a contact type of duplicat- 
ing machine for magnetic tapes? 
To explore the possibilities, we de- 
signed an experimental duplicating 
machine for making copies of a 
single master tape onto as many as 
eight tapes at once. The entire 
apparatus is built up on a small 
table of standard height, measuring 
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4 feet long by 22 feet wide. A lower 
shelf holds 'the master tape. The 
master tape runs over pulleys on 
the top surface and contacts each of 
the copy tapes in succession. At 
each station where contact takes 
place, a transfer field is applied. 

When a complete record has been 
copied, the machine may be stopped 
and the takeup reels changed. 
Better still, the machine can be kept 
running and a number of complete 
copies made on each reel with a hole 
or similar cue mark impressed at 
the end of every record. The tape 
is then re -reeled on to smaller spools 
as a separate operation, and at the 

same time it may be inspected and 
test -monitored. 

Using double -track tapes t inch 
wide and running the duplicator at 
a speed of ten feet per second, we 
can produce eight one -hour reels 
every two minutes. Allowing a net 
running time of four hours per day, 
one machine of this type has an out- 
put of 960 hours of recording per 
day. This is equivalent to 9,600 
standard ten -inch disc records, and 
one machine thus produces as much 
as a fair-sized battery of disc 
presses. These calculations are 
based on tapes which will be played 
at a speed of 7t inches per second. 

The main advantages of the con- 
tact printing process are low cost 
and high speed. The apparatus is 
simple; close control of the drive 
speed is not essential; heat or wet 
processing is not required. All the 
tracks on multichannel records are 
copied at once, allowing further 
economy, and making possible the 
wide use of stereophonic tape 
recordings. 
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(1) Reynolds Marchant, Duplicating 
Tape Recordings, FT,PCTRONIcs, p 72, July 
1949. 

(2) Marvin Camras, A Stereophonic 
Magnetic Recorder, Proc. IRE, p 442, Apr. 
1949. 

Analysis 
WHEN A RECORDED magnetic 

medium is placed adjacent to 
another section of the medium, 
as occurs in a reel of wire or 
tape, there is a tendency for one 
layer to magnetize the other by 
virtue of the field surrounding it. 
This effect is very small because the 
fields existing are small. In the 
case of coated tape, these fields are 
further attenuated by the separa- 
tion afforded by the nonmagnetic 
backing which acts as a spacing 
layer. Furthermore, the attenua- 
tion caused by this spacing is fre- 
quency -dependent, the fields of 
shorter wavelength being more at- 
tenuated than those of longer wave- 
length, as is to be expected on the 
basis of simple dipole theory. The 
level of a signal impressed on adja- 
cent tape in this manner does not 
vary linearly with the level of the 
signal recorded on the tape causing 
the effect, because of the highly 
nonlinear remanent magnetization 
characteristic of all magnetic re- 
cord media. This characteristic is 
depicted graphically by the solid - 
line curve in Fig. 4. The numerical 
values differ somewhat among vari- 
ous tapes in use, but the value 
shown for an iron oxide of coercive 
force 240 oersteds may be consid- 
ered typical in nature. This curve 
shows on an arbitrary vertical scale 
the induction remaining in the ma- 
terial after a sample has been de- 
magnetized and then subjected to 

unidirectional fields of various 
strengths. 

Since the fields existing in the 
neighborhood of recorded tapes are 
of the order of magnitude of 50 
oersteds (differing among various 
tapes) the degree of magnetization 
resulting from placing a demag- 
netized tape next to a recorded tape 
will be small and also nonlinear. 
However, this magnetization may 
be enhanced and made linear by the 
so-called idealization process. The 
shaking or idealizing influence may 
be almost anything which intro- 
duces strains into the crystal lat- 
tices of the magnetic material. 
Elevated temperatures, magnetic 
fields, and mechanical stresses may 
all be used with varying degrees of 
effectiveness. 

Idealization Process 

Magnetic fields seem to offer the 
simplest and most easily controlled 
form of idealizing influence. An 
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FIG. 4-Solid-line curve shows how 
much induction remains in demag- 
netized tape when exposed to unidirec- 
tional magnetic field H. Dashed curve 
shows how much more induction re- 
mains when exposure is made in 
presence of an alternating field for 

idealization 

alternating field from an electro- 
magnet is superimposed on the 
direct field of the recorded mag- 
netic tape. This alternating ideal- 
izing field preferably will have 
maximum values sufficient to 
magnetize the magnetic material 
of the previously demagnetized tape 
nearly to positive and negative 
saturation for a few cycles, and 
then gradually reduce over the 
course of many cycles to zero. 

For idealization by magnetic 
fields, the characteristic of rema- 
nent induction as a function of the 
direct field is shown in Fig. 4 by the 
dashed curve. To make the idealiz- 
ing process clear, the history of the 
sample in terms of applied field vs 
time is shown in the inset of Fig. 
4 for both the d -c and the idealized 
case. The curve for idealization 
may be generalized considerably; 
it is shown with the alternating 
component beginning abruptly at 
maximum strength, whereas it may 
increase gradually to maximum 
strength and will in practice do so. 
The alternating component may 
have any orientation in space rela- 
tive to the direct field. 

Field Strength 

The alternating field for idealiza- 
tion of a sample of the tape shown 
in Fig. 4 should have maximum 
values of the order of at least 250 
oersteds and preferably more. The 
curve shown is for 500 -oersted 
maximum idealizing field. The use 
of smaller idealizing fields will re- 
sult in characteristics lying be - 
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Experimental contact printing machine made by Minnesota Mining and Mf g. Co. 

for making a single tope duplicate at 10 in. r er sec, using 600 -cps idealizing cur- 
rent. Supply reels are at left, with master at top. Slipping -clutch takeup reels 
are at right. Idealizing magnet is at left of lower of two solid aluminum drive 
wheels. Peak idealizing field is about 300 oersteds and drops off slowly so no 

600 -cps magnetization can be detected in tapes 

tween the two curves shown. 
The idealizing field may increase 

the residual induction caused by a 
given direct field by a factor, de- 
pending on the strength of the di- 
rect field, of as much as 40 to 60 
db. Thus, although ordinarily sig- 
nals produced in a demagnetized 
tape by face-to-face contact with a 
recorded tape are inaudible or at 
the most at about the noise level, 
this process is capable of increas- 
ing such signals to approximately 
full modulation of the magnetic 
medium. The residual induction 
is very nearly proportional to the 
direct field over the region of small 
fields, so that the recorded signal on 
one tape may be reproduced on the 
adjacent tape without appreciable 
nonlinear distortion. 

High -Frequency Loss 

In order to prevent severe high - 
frequency discrimination, it is 
necessary to place the two coated 
magnetic tapes with their magnetic 
surfaces in good contact. In this 
way, and provided there is no rela- 
tive slippage of the tapes during 
the printing process, high fre- 
quencies of wavelengths as short as 
0.001 in. (7,500 cps at 7.5 in. per 
sec tape speed) may be duplicated 
with only about 3 -db loss relative 
to the duplication of a medium - 

wavelength signal. There is also 
a loss, depending upon the tape used 
and idealizing field strength, of sev- 
eral db at very long wavelengths. 

Figure 5 shows the level of 
printed tones relative to the level 
of the master record as a function 
of frequency. These data were 
taken using the medium described 
by Fig. 4 with an idealizing field of 
about 300 oersteds maximum. 
(Slightly better results may be ob- 
tained using still larger idealizing 
fields.) 

The drop in efficiencies at low fre- 
quencies is apparently inherent in 
the process, but that at high fre- 
quencies (short wavelengths) is 
largely controlled by such factors as 
intimacy of contact, freedom from 
relative tape slippage, and head 
alignment. Still better machines 
than the one on which data for Fig. 
5 were taken may show even less 
loss at high frequencies. 

The loss involved in printing in 
this way is small but definitely 
significant. Duplicates made with- 
out any special recording of the 
master will be easily intelligible and 
fairly satisfactory, but will never 
be the equal of the master record. 
The frequency selectivity of the 
process may be compensated by 
appropriate equalization in record- 
ing the master or in playing the 

print, but only at some sacrifice of 
signal-to-noise ratio. 

However, another step may be 
taken which increases the quality 
of the print considerably. It is not 
necessary that the tape used as a 
master be identical with the tape 
used to run off duplicates. Tapes 
differ in their inherent signal level. 
Without going to a tape superior in 
signal-to-noise ratio it is possible 
to select one which has higher abso- 
lute levels. In this way the print 
tape, although modulated to a lower 
absolute level than the master, may 
be fully modulated to its own dis- 
tortion point. The only loss then 
remaining is that occasioned by 
the frequency selectivity, assuming 
the master and print media have 
similar frequency responses. Fur- 
thermore, some control may be ex- 
ercised over the relative frequency 
responses of the media. 

Special Master Tapes 

While it is possible to use either 
special master or special print 
media or both, we have so far been 
avoiding special print media so that 
a pre-recorded reel of tape could 
be satisfactorily erased and re -used 
on existing recording machines. On 
the other hand, a special type of 
tape for masters would not be 
impractical. For example, a tape 
with a very heavy coating of mag- 
netic material may be utilized to 
obtain a better low -frequency re- 
sponse with very little or no in- 
crease in noise, which still further 
reduces need for bass equalization. 

In general, it is possible with ex- 
isting media to obtain a print with 
no frequency distortion at a level 
about 5 db below that obtainable 
by direct recording. Alternatively, 
some compromise between higher 
level and flat frequency response 
may be struck. With media which 
can be foreseen, no sacrifice in level 
or frequency response is necessary. 

Noise Levels 

Not only is the signal level of a 
print the same or nearly the same 
as that which can be obtained by 
direct recording, but the noise is, if 
anything, less. In direct recording 
there is always some contribution 
to noise by the imperfect demag- 
netization achieved by the erase 
head or the modulation noise cre- 
ated by the bias field. In printing, 

82 December, 1949 - ELECTRONICS 

www.americanradiohistory.com

www.americanradiohistory.com


the roll of tape may be initially de- 
magnetized very carefully by large 
external demagnetizing fields. The 
only noise will then be the actual 
modulation noise of the recorded 
audio signals, which is inevitable. 

While in theory, and in some 
laboratory equipment, the noise 
caused by imperfect erasure and 
biasing may be made vanishingly 
small, in practice the background 
noise level of a truly demagnetized 
roll of tape is usually at least 
several db lower than that of tape 
erased and biased by a recording 
machine. In any event, it is a great 
deal easier to demagnetize rolls of 
tape by a large solenoid or electro- 
magnet than to maintain nearly 
perfect recording heads and bias 
supplies. 

Erasure of Master 

There is another reason why the 
selection of proper media is im- 
portant. The above discussion of 
idealization was based upon idealiz- 
ing fields added to a d -c field which 
is invariable. In printing, this d -c 
field is the field of the recorded 
master tape and it is not necessar- 
ily invariable. In duplication, the 
idealizing field is only wanted in the 
region of the print, but with the 
print and master in contact, the 
master recording necessarily is 
subjected to some alternating field 
as well. This alternating field, if 
large enough, may partially erase 
the master recording, which is of 
course undesirable. 

On the other hand, if the idealiz- 
ing field is too small, the print will 
be low in level, especially at low 
frequencies, and suffer nonlinear 
distortion. Thus, in duplicating a 
recording on another tape of the 
same magnetic material, a com- 
promise level of idealizing field is 
sought which gives the best overall 
results. If some erasure of the 
master results, it occurs only once, 
in making the first duplicate; sub- 
sequent applications of the same 
idealizing field do not attenuate the 
master further. 

To serve as a master, a medium 
should be difficult to erase. To serve 
as a print, it should be capable of 
idealization with a relatively low 
alternating field. These two condi- 
tions are in rather essential con- 
flict. It seems reasonable that print- 

ing from one tape to another iden- 
tical tape will never be wholly satis- 
factory. This is indeed the case; 
while easily intelligible duplicates 
can be made this way, the duplicate 
can never have as high a signal-to- 
noise ratio as the original, or it 
will be distorted to some degree, or 
both disadvantages will be present. 

For some applications it is not 
necessary that the two recordings 
be on the same medium. Magnetic 
materials of widely different mag- 
netic properties are available and 
it is possible to select two media, 
one of them designed for use as 
master and one for use as print. 
At the present time, a very good 
print medium exists and fairly sat- 
isfactory master media have been 
used. As research proceeds with 
definite objectives in view, undoubt- 
edly still superior media will be 
uncovered for both purposes. 

Harmonic Distortion 

Regarding harmonic distortion, 
the process is excellent provided 
sufficiently high idealizing fields are 
used. In general, we have not de- 
tected harmonic distortion caused 
by the reproducing process. To the 
extent that there is slight frequency 
selectivity, particularly in the low 
frequencies, the harmonic content 
of a master recording will be repro- 
duced at a slight increase with re- 
spect to the fundamentals. For 
example, Fig. 5 shows the transfer 
efficiency at 1,200 cps to be about 
2.5 db higher than at 400 cps, so 
that a 400 -cps signal recorded with 
1 -percent third harmonic distortion 
will be reproduced with about 1A - 

percent third harmonic distortion, 
assuming the same playback equal- 
ization. If the frequency response 
differences between master and 
print are compensated by post- 

0.1 0.2 05 2 5 10 
FREQUENCY IN KC 

FOR PLAYING SPEED OF 7.51N.PER SEC 

FIG. 5-Efficiency of contact printing 
process at various audio frequencies. 
Curve can be made flat either by pre - 
emphasis incorporated in master tape or 

by equalization during playback 

equalization of the print rather 
than pre -equalization of the master, 
this effect is nullified. 

Printing Speed 

The factor of tape speed deserves 
attention. The basic requirement 
of the process is that the tapes in 
contact be in the idealizing field for 
a few cycles at maximum strength 
plus many, preferably a hundred or 
more, cycles of gradually decreas- 
ing strength. This decrease is, of 
course, effected by allowing the 
tapes to move out of the field of the 
magnet while they are still in co - 
tact. The tape speed may, there- 
fore, be increased by increasing the 
frequency of the idealizing field, or 
by increasing its physical dimen- 
sions, or by a combination of the 
two. It seems preferable to keep 
the dimensions small so as to mini- 
mize the distance over which the 
tapes must not slip, and increase the 
frequency as necessary for the 
speed desired. 

Experience to date indicates 
there is no reasonable limit to the 
speed which might be used, but it 
will probably be easier to produce a 
large number of duplicates simul- 
taneously at slower speed than by 
using very high speeds and fewer 
tapes. 

Other Applications 

The process seems most exten- 
sively useful in the large-scale pro- 
duction of tape recordings, but is 
not limited to tape as a medium. 
Recordings on discs, drums, sheets 
and the like can also be duplicated 
in this manner. It does not as yet 
seem applicable to the duplication 
of magnetic recordings on wire. 

Pulse recordings or magnetic re- 
cordings of various types such as 
are used in sorting machines and 
electronic computers may also be 
duplicated. While some use may be 
made of the process in small-scale 
reproduction, as in making carbon 
copies of magnetically recorded let- 
ters, conferences and miscellaneous 
program material, the major use 
visualized is in the large-scale pro- 
duction of reels of pre-recorded 
music. In this field the inherent 
speed, simplicity and economy of 
the process should help to make pre- 
recorded reels of magnetic tape a 
reality at an early date. 
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Test setup in which pulse -controlled servomechanism on large power oscillator in foreground. Actual correction of tuning 
chassis corrects output frequency al miniaturized self-excited capacitor setting in oscillator is done by reversible servo motor 

Industrial Oscillator 
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FIG. 1-Operating principle of pulse - 
controlled frequency -stabilization servo- 
mechanism that retunes self-excited in- 
dustrial power oscillators continually to 

keep them within assigned band 

By JACK W. LOWER 
Research Engineer 

Minneapolis -Honeywell Regulator Co. 
Minneapolis, Minn. 

IN THE PAST SEVERAL YEARS the 
FCC has placed increasing em- 

phasis upon tightening tolerances in 
the frequency control of industrial - 
type power oscillators. Existing fre- 
quency control systems use filter 
networks or discriminators with 
associated electronic circuits, but 
possess inherent difficulties in range 
of control, stability, and practica- 
bility. 

The system described here is 
sensitive to frequency errors only, 

and is stabilized by a crystal -con- 
trolled reference oscillator. It has 
an exceptionally wide range of 
control and employs integral con- 
trol features to greatly minimize 
error. This is accomplished with 
the application of somewhat un- 
usual frequency modulation and 
pulse gating techniques. 

The basic system is shown in the 
block diagram of Fig. 1. The tech- 
nique is to regularly scan through 
a range of frequencies, sampling 
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FIG. 2-Circuit action starts with 200 -cps multivibrator at lower 
right, which governs rate at which system compares power 

oscillator frequency with that of crystal -controlled reference 
oscillator at left center. Servo motor is reversible 

Frequency Control 
Pulse -controlled frequency -stabilizing servo mechanism for dielectric heating and 
diathermy equipment holds self-excited power oscillator within 0.01 percent of 27.12 -mc 

crystal reference standard, using gate circuits to control servo amplifier and tuning motor 

the power oscillator frequency for 
comparison with that of the crystal - 
controlled reference oscillator. The 
standard oscillator causes a gating 
operation to reverse action at the 
proper instant along the sweep in 
order that the power oscillator will 
operate one gate if its frequency is 
too low but another gate if its fre- 
quency is too high. Gate outputs 
control a servo amplifier and motor 
to mechanically retune a reactive 
element at the power oscillator. The 

complete circuit is given in Fig. 2. 
Everything starts at a 200 -cps 

free -running asymmetric multivi- 
brator having an unbalance ratio of 
7:1. The leading edge of the 
shorter period of the multivibrator 
is delayed slightly to synchronize a 
sawtooth sweep generator, in order 
to use the entire shorter period as 
an i -f blanking pulse during sweep 
retrace. The sweep generator 
modulates a variable -frequency os- 
cillator to develop an approximately 

linear sweep of frequency covering 
a 20 -percent range, elevated above 
the allocated operating frequency 
by an appropriate i -f value. 

Pulse Circuits 

A pulse secured by differentiating 
the sweep retrace triggers the 
Eccles -Jordan flip-flop circuit to the 
same mode of operation at the start 
of each sweep. Another pulse is 
developed along the sweep at the 
instant the variable -frequency os - 
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cillator differs in frequency from 
the crystal reference oscillator by 
the i -f. Suitably amplified and 
rectified in the left i -f strip, this 
pulse triggers the Eccles -Jordan 
circuit to the opposite mode of 
operation. The resulting square 
waves constitute gating signals 
which switch over at an instant of 
time along the sweep correspond- 
ing to crystal oscillator frequency. 
Typical waveforms obtained are 
shown in Fig. 3. 

In a similar channel the variable - 
frequency oscillator is also mixed 
with the power oscillator to develop 
an i -f beat at an instant along the 
sweep corresponding to power oscil- 
lator frequency. This signal is suit- 
ably amplified in a crystal -controlled 
i -f stage and rectified into a pulse 
which is directed to both gates. 

MULTI- 
VIBRATOR 

BLANKING U- CLAMPER 

SWEEP 

DIFFER- 
ENTIATED 
SWEEP 

CRYSTAL 
OSC 

-TRIGGER 
CIRCUI T 
TO GATE I 

TRIGGER 
CIRCUIT 

TO 
GATE 2 

n POWER 
OSC 

GATE 1 

OUTPUT 

GATE 2 
OUTPUT 

FIG. 3-Voltage waveforms at various 
stages in control system, as traced from 
oscillograms. Gate outputs feed servo 
amplifier through pulse integrating de- 
tector to provide required tuning cor- 

rection of power oscillator 

u 
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r 10 
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FIG. 4-Net transducer characteristic for 
a I pulse circuits, showing error -correct- 

ing voltage fed to servo system 

Table I-FCC Regulations for High -Frequency Generators 

The federal Communications Commission provides the following bands for 
operation of industrial, scientific and medical equipment: 

Center Frequency 
Assigned Band of Channel 

13,553.22-13,566.78 kc 
26,960.00-27,280.00 kc 
40,660.00-40,700.00 kc 

13,560 kc 
27,120 kc 
40,680 kc 

Tolerance from 
Center Frequency 

6.78 kc 
160.00 kc 
20.00 kc 

There is no limitation on radiated power provided operation is within one of 
the assigned bands, but radiation outside the assigned bands must be kept at 
whatever minimum is necessary to eliminate interference with existing authorized 
radio services 

Operation of a gate requires a com- 
bination of a positive gating signal 
from the Eccles -Jordan circuit and 
the pulse from the right i -f strip, 
a process called coincidence mixing. 
Depending on whether this pulse 
occurs before or after the crystal 
oscillator has reversed the gating 
action along the sweep, either one 
gate or the other will amplify the 
pulse, with a narrow region of over- 
lap existing at the switchover point. 
To prevent improper alignment, 
identical crystal filters have been 
included in each of the i -f strips. In 
addition to securing stabilized oper- 
ation, the crystal filters also reduce 
the i -f bandwidth to improve ac- 
curacy. 

Error Signal 

Pulses which pass through the 
gates are converted into a continu- 
ous voltage in diode integrating 
circuits to develop an error signal, 
as shown in Fig. 4. This error sig- 
nal is coupled through suitable 
stabilizing networks to the servo 
amplifier which in turn controls a 
small two-phase induction motor to 
retune the reactive element at the 
power oscillator until the operating 
frequency is corrected to that of the 
crystal reference oscillator. 

Using the system described here 
it is possible to maintain the fre- 
quency of a self-excited power os- 
cillator conservatively within 0.01 
percent of a 27.12 -mc crystal refer- 
ence standard. 

Step functions of error were cor- 
rected at the rate of 1 me per sec- 
ond with no oscillatory overshoot 
exceeding the FCC tolerance for the 
band. Dead spot width was in the 

region of 1 to 2 kc, thanks to the 
integral control feature, with the 
system positioning the power oscil- 
lator control capacitor as little as 
0.05 degree to retune. Operation 
proved to be quite stable from a 
control adjustment standpoint. No 
special power supply design precau- 
tions were necessary since the key 
circuits were effectively decoupled. 
Variation in operating parameters 
cannot affect accuracy since crystal 
control is maintained at the refer- 
ence oscillator and i -f amplifiers. 

Other Applications 

Although the initial applications 
lie in frequency stabilization of di- 
electric heating and diathermy 
equipments in the high -frequency 
bands, modified techniques could ex- 
tend the control range down into 
the audio region or up into the 
microwave region. Other possible 
applications lie in the rapid switch- 
ing of communications equipment 
between several crystal standards. 

The system described here 
formed the basis of a Master's de- 
gree thesis by the author at Purdue 
University. 
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Chemical Analysis by 
X-RAY PHOTOMETRY 

Method permits determination of the concentration of one element in mixtures or com- 

pounds. Equipment specifically designed to control blending of tetraethyl lead and 

gasoline can be adapted to other mixing processes 

X-RAY CHEMICAL ANALYSIS pro- 
vides a means by which indus- 

trial mixing processes may be moni- 
tored continuously and accurately 
without interrupting the flow of 
materials. Such a system has re- 
cently been applied in the petrol- 
eum industry and enables tetraethyl 
lead to be blended with raw gasoline 
in a fixed predetermined ratio by a 
completely automatic operation. The 
basic system is shown in Fig. 1. 

The x-rays are produced by a 
water-cooled wolfram (tungsten) - 
target tube and beamed through a 
motor -driven 30 -cps chopper ar- 
rangement which divides the rays 
into two pulsed beams which pass 
alternately through a specimen of 
the material being tested and 
through a sample of known composi- 
tion and a calibrated attenuator. 
These pulsating beams fall on a 
common fluorescent screen which is 
viewed by a multiplier phototube. 

By G. A. DOXEY 
Special Products Division 
General Electric Company 

Schenectady, New York 

The output of the phototube con- 
sists of electrical pulses, the ampli- 
tude of every other pulse being 
determined by the x-ray absorption 
characteristics of either the refer- 
ence cell and the attenuator, or the 
product cell. The tapered -disc alumi- 
num attenuator thickness that must 
be placed in the reference -cell beam 
to effect balance between the two 
beams when they reach the fluores- 
cent screen indicates the difference 
between the concentration of the 
material in the two cells. 

The Circuit 

The instrument is of the null -bal- 
ance type, as shown in the circuit 
diagram of Fig. 2. The multiplier 
phototube signal is amplified by a 
two -stage amplifier (the gain of 

which is indicated by the amplifier 
level indicator) and compared in 
phase to a reference voltage which 
is generated by a rotating -magnet - 
coil arrangement on the beam -chop- 
per shaft. The attenuator dial is 
then rotated, until the balance in- 
dicator needle is centered. 

The attenuator may be used with 
or without the reference cell and 
may, in either case, be calibrated 
directly in percentages. 

This system has the advantage of 
being almost instantaneous in op- 
eration and nondestructive to the 
specimen, which may be in either 
the solid, liquid or gaseous state. 

The x-ray photometer is well 
shielded against x-radiation, and 
door interlocks provide protection 
to operating personnel. The high 
voltage can be varied from 15 to 45 

kilovolts peak, providing a range of 
effective wavelengths from 0.35 to 
1.07 angstrom units. 
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Dot Systems of COLOR 
Recent advances involve the application of new sampling and multiplexing techniques 
for efficient transmission of information through systems having a limited frequency band. 
These have important implications for the television industry, especially in connection 

with color television systems 

THE CHANNEL BANDWIDTH to be 
used for color transmissions 

should be as narrow as is practical 
for good performance and if possi- 
ble should not exceed that of a 
monochrome channel, a 6 -mc chan- 
nel accommodating an approxi- 

et 

et 
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D A 

SECTION a.a 
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(B) 

RESULTANT 
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CI 

FIG. 1-The sampling process 

By WILSON BOOTHROYD 
Section Engineer 

Research Division 
Philco Corporation 
Philadelphia, Pa. 

mately 4.25 -mc modulation band- 
width. 

The many reasons for this prem- 
ise are beyond this paper but are 
associated with the need for provid- 
ing a maximum of broadcasting 
service in a minimum of total fre- 
quency spectrum. Since color sys- 
tems require the transmission of 
three video signals, new techniques 
must be used if a 6 -me channel is 
to provide for color signals of a 
quality comparable to present mono- 
chrome signals. 

The recent progress in transmis- 
sion system engineering applicable 
to television broadcasting is the re- 
sult of research in the more general 
fields of information and sampling 
theory as well as in the direct 
science of television. Hence, some 
understanding of these fields be- 
comes a fundamental requirement 
for a working knowledge of the 
new techniques now being proposed 

CHANNEL 
A 

CHANNEL 
e 

CHANNEL 
C 

TRANSMISSION SYSTEM 
AND FILTER 

TRANSMITTER 
SAMPLER 

- 
RECEIVE 

GATE 

CHANNEL 
A 

CHANNEL 
B 

CHANNEL 
C 

FIG. 2-Three-channel multiplex system 

for television transmission. 
One method of transmitting a 

signal waveform is by pulse ampli- 
tude modulation wherein the ampli- 
tude of each pulse of the output sig- 
nal corresponds to an instantaneous 
value of the modulating signal. 
Figure lA shows a representative 
waveform including representa- 
tions of low- and high -frequency 
modulations. If this signal be sam- 
pled at the intervals shown (that 
is, at a sampling rate of 1/(2T) 
samples per second) a pulse train 
of the form of Fig. 1B may be 
formed. If it be permitted that the 
precise pulse waveform be ignored 
so long as the peak amplitude of 
each pulse (at a time correspond- 
ing to the original sampling time) 
corresponds to the original ampli- 
tude, then the transmission band- 
width required may be minimized 
in accordance with the following: 

It is noted that the spectrum of 
a very narrow single pulse is uni- 
form, consisting of all frequencies, 
all of equal amplitude and so 
phased as to maximize at the in- 
stant of the pulse, g (o) - a con- 
stant. If this energy spectrum is 
applied to a transmission system of 
linear phase and constant ampli- 
tude up to a frequency F beyond 
which there is no transmission, then 
the output wave form as a func- 
tion of time would be sin 2 x Ft/ 
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TELEVISION 

Part I 

of a two-part paper 

2 x Ft. This familiar curve has the 
form (sin X)/X and is character- 
ized by having zero value at inter- 
vals spaced from the maximum of 
the principal output by 1/(2F) 
seconds. 

Because of these zeros of output, 
it is possible to insert additional 
similar pulse signals into the trans- 
mission system input at time inter- 
vals equal to the zero spacing of the 
transient. This is indicated in Fig. 
1C, wherein it will be observed that 
at the original pulse intervals all 
pulse signal amplitudes except that 
corresponding to the appropriate 
sample are zero. The composite sig- 
nal resulting from the insertion of 
a series of properly spaced pulses is 
the linear sum of the signals. 

If a receiving demodulator is 
time gated so as to receive informa- 
tion only at times corresponding to 
the original sampling instants, the 
original pulse train may be effec- 
tively reconstructed at the receiver. 
The individual samples are each 
independent of all others, hence it 
can be said that interpulse cross- 
talk is zero, provided the resulting 
signal is properly handled by the 
demodulating equipment. 

Since the sampling interval is 
11(2F), it follows that 2F inde- 
pendent pulses may be transmitted 
through a bandwidth of F cycles. 
If the input pulses each correspond 
to the ordinates of a video wave - 

FIG. 3-Presentation on picture tube of noninlerlaced monochrome subject 

form, the information specified by 
these ordinates may be regained 
by a suitable receiver. This is a 
restatement of the well-known 
Hartley Law. The pulse rate may 
be less than 2F without affecting 
the independence of the pulses. 
That is, control of the transient 
response of a system makes possi- 
ble the adjustment of the time sep- 
aration of the response zeros to any 
interval which is equal to or greater 
than the interval 1/(2F). However, 
the pulse rate can exceed 2F only 
if non -independence of the pulses 
(crosstalk) is accepted. 

Sampling for Video 

The above sampling principles 
have been successfully employed in 
many applications and appear par- 
ticularly well adapted for time di- 
vision multiplex systems. Sampling 
principles are also directly ap- 
plicable to television transmission. 
The waveform of Fig. lA may be 
the voltage output of a television 
camera system, voltage correspond- 
ing to shades of grey across a pic- 
ture line. The signal ordinates 

derived by sampling may be trans- 
mitted and recovered and applied 
to a viewing device such as a 
cathode-ray tube so as to modulate 
its light output. Thus the pulse 
train might be translated into a 
series of intensity -modulated dots 
in a picture. 

If the sampling rate is sufficiently 
high that the individual dots on 
the viewing device can not be re- 
solved optically by a viewer at nor- 
mal viewing distance, then it is un- 
necessary to fill in any information 
between the dots. Specifically, if it 
is desired to have a system capable 
of resolving changes of shading 
occurring in 1/8 microsecond, then 
the sampling rate must be 8 mc per 
second and the required transmis- 
sion bandwidth is 4 mc. 

It is to be noted from Fig. 1A 
and 1B that low -frequency modula- 
tions in the input signal resulted in 
corresponding amplitude modula- 
tions of the pulse train but that a 
high -frequency signal occurring in 
section a -a does not properly ap- 
pear in the pulse train. This is the 
result of too long a sampling inter - 
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FIG. 4-Noninterlaced monochrome lest ckart 

val. If additional samples are taken 
at a higher rate, indicated by dotted 
pulses in 1B, then higher -fre- 
quency modulations can be resolved. 
To determine the highest modulat- 
ing frequency which can be re- 
solved by a sampling system, we 
may study the following analysis : 

A set of unmodulated rectangu- 
lar pulses having a width d and 
period T can be defined by a Fou- 
rier series such as 

f (t) = T( 1 f 2 E a cos nwot I (1) 
1 

where 

a = 
sin rnd 2vr 

wo = 

rnd 
T 

Now suppose that a signal consist- 
ing of d -c and sinusoidal terms is 
sampled by this set of pulses. Let 
this signal be A (1 + m cos coot). 

Then the modulated set of samp- 
ling pulses can be expressed as 
A (1 -}- m cos coat) f (t). A Fou- 
rier analysis of the spectrum of 
the pulse train, valid provided 
the width of the pulses d is small 
compared to their period T, shows 
it to consist of the original modu- 
lation plus a group of carriers at 
the frequency of the sampling op- 
eration and harmonics thereof, each 
with an upper and lower sideband. 
This is expressed by the equation 

A (1 + m cos wet) f (t) = A f (t) A m 

T 
cos wet + a. 

[cos 
(n w + p we.) t cos 

1 

(n wo - we) t] (2) 

Therefore, original modulation 
can be recovered by applying the 
pulse energy to a low-pass filter 
having a linear phase characteristic 
with a passbaad equal to the modu- 
lation bandwidth. This can be seen 
from the last equation by noting 
that the filter wif remove all terms 
except the original modulation, 
provided that the sampling fre- 
quency is greater than twice the 
highest modulating frequency so 
that the lower sideband of the 
fundamental sampling frequency 
(u0 - u) does not fall in the range 
of modulation frequencies. 

Basic System 

If the modulating frequency ex- 
ceeds one half the sampling 
frequency, or if the modulation 
recovery filter does not suppress 
frequencies above one-half the sam- 
pling frequency, the lower sideband 
of the fundamental sampling fre- 
quency also will be passed by the 
filter and this will prevent the un- 
disturbed recovery of the original 
modulation. From the above it is 
seen that if it is desired to recover 

only the original modulation from 
a sampled signal, certain sampling 
rate and filter requirements must 
be met. 

A single -channel sampling sys- 
tem such as was just considered is 
of little practical value since it has 
been shown that the output of the 
transmission system is the original 
modulation, and this modulation 
could have been passed without 
sampling. However, the single -chan- 
nel system serves as the basic build- 
ing block from which more complex 
systems can be designed. 

The discussion has been con- 
cerned only with transmission sys- 
tems having no appreciable storage 
capability and is applicable, for ex- 
ample, to the transmission of a 

television video signal in which the 
information from one scan of the 
image is nearly instantaneously re- 
produced at the receiver. However, 
television transmission is based 
upon the principle of sequential 
scanning of an image area and of- 
fers an ideal situation for sampling 
of relatively high -frequency infor- 
mation over a time interval and 
for the subsequent reproduction of 
the original information by means 
of a storage device operable over 
a similar time interval. For exam- 
ple, the high -frequency modulation 
of Fig. 1 could be transmitted by 
increasing the sampling rate and 
transmission bandwidth. 

Interlaced System 

However, this can not be done in 
practice and, therefore, a different 
technique is required. This has 
been found in interlaced sampling. 
In one specific form of interlaced 
sampling applicable to television 
each line signal of a video raster is 
sampled twice, with the points of 
the two sampling sequences occur- 
ring in alternate fields, and with 
the points of each sequence falling 
on the same signal midway in time 
between the points of the previous 
sampling (as indicated in Fig. 1B). 
Since the interlaced sampling now 
requires a time of two normal scan- 
ning fields it is necessary to note 
that for purposes of calculation it 
is assumed there has been no mo- 
tion of the image during the dual 
field interval and that the video sig- 
nals derived in these fields are 
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identical. However, this limitation 
is non -essential to the practical ap- 
plication of interlacing techniques. 

To study the performance of an 
interlaced system with high -fre- 
quency modulation consider a mod- 
ulating signal ca of a frequency 
between F and 2F cycles sampled 
at the rate of 2F cycles per second 
and the resulting pulse train being 
transmitted through a system of 
bandwidth F cycles. 

Then Eq. 2 is the expression for 
the pulse train spectrum and after 
transmission with the resultant 
filtering the output is 

A,ld 
m 

T 
d 

a1 cos (coo - w,,) t (3) 

The output consists of a d -c term 
plus only the lower sideband of the 
fundamental sampling frequency. 
If the same modulation is re -sam- 
pled at a subsequent time, such as 
during the next field at intervals 
translated with respect to the 
modulation by the interval T/2 the 
transmission system output is 

7d +m -Td al cos (wo - to. +Ir)t 
(4) 

If at the receiver each of the sig- 
nals represented by Eq. 3 and 4 
are sampled by a gate at a rate 
and at a phase corresponding to 
the initial sampling of each sig- 
nal, a new pulse train is formed 
and one has from Eq. 3 and 1, 

A T 2 1 [1 + 2 E a, cos nwot]+ma1 
1 

A 
(d7, / 

{ l2 
[cos 

(wo - wa) t + r. a j cos (nwo 
1 c 

+ w0 - 41+ cos (n wo - w0 + wo) t (5) 

and from 

rEq. 

4 and 1 

Al 
/ 

671,-)2 [1+22 (-1)"a,, cos n root] - 
1 

m a1 Al 
\ 
T 12 [cos (wo - wo) t -- E ( - 1)" 

/ 1 

a cos (n wo - coo) t+ cos (nw0- 

wo + (4a) t 
(6) 

If each of these signals from the 
receiver gate as expressed by Eq. 
5 and 6 is passed through a filter of 
bandwidth sufficient to pass the 
modulation frequency spectrum 
only (frequencies between 0 and 
2F) the filtered output for each 
input signal will be for Eq. 5 

A(T)2[i+mal cos (wo -wa)t+- 

m a12 cos w,, t] (7) 

and for Eq. 6, 
2 A(T 1-ma1 cos (wo -w,,)t+ 

m a02 cos watt (8) 

Each off these signals may now 
be presented in time sequence to 
an adding device which will sum 
the signals in accordance with their 
original relative orientation in time 
and the result of the addition will 
be a signal of the form 

d 2 

A [2 + 2 m a12 cos wat] (9) 

This signal contains no output 
other than the original modulation, 
which has now been recovered. For 
signals of modulation frequency 
less than F, the output waveform 
after passing through the receiver 
gate can be found by multiplying 
together Eq. 1 and the modulation 
terms of Eq. 2 and eliminating all 
terms which are out of the system 
passband. From this it is observed 
that the depth of modulation is the 
same for both input signals above 
and below the frequency F (but 
less than 2F) and that all terms 
other than the modulation cancel 
in the adding process. Hence trans- 
mission without distortion is pos- 
sible in the full modulation band- 
width 0 to 2F cycles per second in 
this interlaced sampling system of 
bandwidth F cycles. This is not 
inconsistent with the Hartley Law 
since a longer time of transmission 
(by a factor of 2) has been used. 

In the foregoing discussion we 
have not specified the means by 
which the two sequential signals 
may be added. One method is to 
present each signal to a cathode- 
ray tube having a phosphor of mod- 
erately long persistence or to a sim- 
ilar storage device in which the two 
successive signals may be overlaid. 
To obtain a replica of the original 
signal waveform the storage device 
may be scanned and its signal be 
converted to voltage waveform. 
For television receiver applications, 
the resulting modulated light pat- 
tern of the cathode-ray tube may 
be the final desired signal. In prac- 
tical television, very long time stor- 
age devices can not be used due to 
requirements of motion in the sub- 

ject, but medium storage devices 
comprising phosphors of single or 
double field persistence are satis- 
factory. 

Multiplex Techniques 

The preceding discussion has 
been limited to some considerations 
in which a single -channel input 
signal has been sampled into a 
pulse train before transmission. 
This same sampling technique may 
be extended to the sampling in se- 
quence of a number of input signals. 

Consider a three -channel time - 
division multiplexing system as 
shown in Fig. 2. Let the modulation 
bandwidth of all three channels be 
equal. It was shown above that the 
sampling rate per channel must be 
twice the highest modulating fre- 
quency F,. Therefore, the com- 
bined three -channel pulse rate of 
2F, where F is again the transmis- 
sion system bandwidth, must be 
six times the frequency F, or 
3F, = F. Further, in order to ob- 
tain at the receiver pulses whose 
amplitudes correspond to pulse out- 
put of the transmitter samples it is 
necessary to use a synchronized re- 
ceiver gate (or resampler). 

By simple arrangement, the re- 
ceiver gate can also conveniently 
pass the proper pulses into separate 
channels so that the pulses deliv- 
ered to each channel at the receiver 
correspond to the sampled signal 
of that channel at the transmitter. 
Each channel now becomes the 
equivalent of the single -channel 
case which was previously consid- 
ered, and hence the original modu- 
lation in each channel can be re- 
covered by filtering if desired. The 
three -channel example is applicable 
to a color television system. 

In the application to television of 
the sampling and multiplexing tech- 
niques which have been described 
the general systems have become 
known as Dot Transmission Sys- 
tems, since the presentation of the 
final picture may be in the form of 
an orderly arrangement of inten- 
sity -modulated dots of light. 

Non -Interlaced Monochrome Television 

The simplest application of sam- 
pling might be in a conventional 
monochrome television system 
wherein the video output of the 
camera chain is sampled at a rate 
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of approximately 8 mc. The pulse 
train is then filtered to a band- 
width of 4 mc for transmission and 
reception in conventional manner. 
At the receiver, the video detector 
output signal may be gated to 
reform pulses (identical to the 
original samples) and the pulses 
may directly gate and modulate the 
cathode-ray tube beam. 

Figure 3 is a typical photograph 
of a subject viewed on a dotted pic- 
ture tube. The photograph shows 
the grain structure of the picture 
although at normal viewing dis- 
tance this could not be resolved by 
the observer. 

Figure 4 is a similar photograph 
of a test signal which includes in- 
put modulation frequencies in ex- 
cess of half the sampling rate. 
These frequencies are present in 
the region of the vertical wedges 
where the line structure is finer 
than the dot structure of the repro- 
duced picture. Hence as predicted, 
the resulting pattern shows the 
presence of the lower sideband of 
the fundamental sampling rate, 
which is resolved as a relatively 
low -frequency component. This 
same effect is actually present in 
Fig. 3 but is not detectable since 
the subject does not include suffi- 
ciently large regions of abnormally 
high -frequency information. 

Interlaced Monochrome Television 

This application is similar to the 
non -interlaced case except that the 
interlace technique described previ- 
ously is applicable. That is, the 
transmitter and receiver sampling 
systems are effectively modulated 
at a 15 -cycle rate so that on alter- 
nate frames of a normal 60 -field 
30 -frame vertically interlaced video 
signal, samples are taken at the 
midpoints of the previous frame 
samples. Effectively, therefore, the 
sampling is accomplished at a 15 - 
frame rate and double normal reso- 
lution may thus be obtained in the 
resulting picture. 

This resolution is shown in Fig. 
5 which shows the test signal as 
reproduced by an interlaced sam- 
pling system. The vertical wedge 
pattern is faithfully reproduced to 
patterns corresponding to modulat- 
ing frequencies of 5 me (corre- 
sponding to the pattern at the center 

circle). In similar tests made in 
the early spring of this year, reso- 
lution wedges on test signals were 
fully resolved with patterns cor- 
responding to modulating frequen- 
cies of 7.5 mc when the transmis- 
sion bandwidth was limited to 
4 mc. 

It was previously mentioned that 
in systems of interlacing, it is 
necessary for the receiving device 
to integrate two successively pre- 
sented signals into one pattern. 
This requirement presents an in- 
teresting problem of flicker when 
interlaced signals are used for tele - 

FIG. 5 - Interlaced monochrome test 
chart 

vision displays. Obviously, very long 
decay phosphors cannot be used due 
to the requirements of motion in 
the picture since a long decay time 
would add smearing trails to mov- 
ing subjects. On the other hand the 
failure of a short decay phosphor 
fully to integrate the signal over 
a fifteenth of a second presents 
some unusual types of flicker. For 
instance, with modulating fre- 
quencies which are under half the 
sampling rate, it has been shown 
that interlacing is unnecessary. 
Hence, in areas of the picture hav- 
ing only low -frequency modulations, 
interlacing serves only to increase 
the frequency of certain carrier 
terms to effect a finer grain dot 
pattern, provided the video band- 
width beyond the receiver gate is 
effectively unlimited. 

Wide bandwidth at this point can 

be accomplished very conveniently 
by applying the receiver gating 
carrier directly to the cathode-ray 
tube so as to gate the electron 
beam. In this case it would be ob- 
served that for each line the inter - 
dot flicker rate is the line repetition 
rate of 30 cycles. However, if the 
bandwidth beyond the receiver gate 
is limited to just below the carrier 
frequency (2F) the above situa- 
tion does not obtain and the signal 
presented on each sampling will 
include, in addition to the desired 
modulation, the lower sideband of 
the gating carrier. The expressions 
for each signal are: 

Al 

\ 
T)2 [1-ma12 cos wat+malcos 

(oh - 11 (10) 

A 
// 2 

[1 + \ m a12 cos wat -m al eos 

(wo - wo) 11 
(11) 

The lower sideband will cancel if 
the addition is complete, but the 
viewed signal will include 15 -cycle 
components which may flicker if 
storage is inadequate. Of course, 
Eq. 5 and 6 indicate that the pic- 
ture will include 15 -cycle compo- 
nents in regions of high -frequency 
modulation (between F and 2F 
cycles) regardless of the choice of 
the bandwidth of circuits beyond 
the receiver gates. 

A wideband video system follow- 
ing the receiver gate apparently is 
to be preferred, although subjec- 
tive tests are necessary fully to 
evaluate the effect of flicker on 
picture quality in cases of general 
usage where the system may be 
flickerless to low -frequency modu- 
lation but may possess flicker in 
regions of high -frequency modu- 
lation. Tests to date using a cath- 
ode-ray tube having a phosphor 
with a relatively short decay time 
appear to show that even at high 
luminosity levels, areas of low - 
modulation -frequency signals have 
only slight sparkle when wideband 
gate circuits are used as compared 
to pronounced flicker when a nar- 
rowband gate circuit is used. 

Tests with dot interlace systems 
have shown no tendency for inter- 
lace crawl, interlace breakup or 
other picture deterioration beyond 
that normally present in a con- 
ventional vertically interlaced tele- 
vision picture. 
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Warbler for 

Beat -Frequency Oscillator 

A reactance -tube modulator for use with heterodyne audio oscillator produces frequency 

deviations of plus and minus ten percent with inputs from 2 to 1,000 cycles. Designed 

for a flutter generator the circuit has other audio applications 

ACOUSTICIANS and psychologists 
are often faced with the 

problem of providing, for experi- 
mental purposes, a frequency -mod- 
ulated or warbled audio tone having 
negligible inherent amplitude mod- 
ulation and a variable frequency 
and degree of modulation. 

Common Systems 

Experimenters have, in general, 
met the problem by resorting to 
mechanical means; probably the 
most popular method is the use of a 
mechanically -driven variable capac- 
itor in the tuned circuit of one oscil- 
lator of a beat -frequency type audio 
oscillator' This method is not only 
cumbersome, but is also subject to 
restrictions imposed by mechan- 
ical tolerances on the accuracy of 
calibration. The solution to be 

FIXED 
OSC t^ 

MIXER 
DETECTOR 

VARIABLE 
OSC 

AMPLIFIER 

-43 

AUDIO 
OUTPUT 

FIG. 1-Simplified arrangement of het 
erodyne type audio oscillator 

This work was supported in part by the 
United States Air Force, under Air Ma- 
teriel Command contract No. W-19-122ac- 
14. 

By J. L. FLANAGAN 
Acoustics Laboratory 

Ma.;sachusetts Institute of Technology 
Cambridge, Mass. 

described lies in an electronic means 
of producing the frequency -modu- 
lated tone. 

There are several methods of fre- 
quency modulating R -C phase shift 
oscillators and obtaining, with the 

proper design, negligible amplitude 
modulation.'" Circuits of this na- 
ture are employed in subcarrier 
facsimile transmission. Here, how- 
ever, we are chiefly interested in 
the heterodyne -type audio oscillator 

Equipment setup for subjective determination of flutter threshold. The reactance 
modulator is mounted on a sub -chassis in the type '713 oscillator 
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FIG. 2-Basic reactance -tube circuit (A) 
in which Z4 and ZB provide 90 -deg 

shift, and capacitive form (B) 

FIG. 3-A type of reactance modulator 
requiring no avc with little amplitude 

modulation 

FIG. 4-The linear equivalent circuit 
derived from the practical modulator 

shown in Fig. 3 
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FIG. 5-Final degenerative -type modu- 
lator circuit that was built into com- 

mercial beat -frequency oscillator 

and shall confine this discussion to 
it alone. 

Electronic Frequency Modulator 

The reactance -tube modulator 
offers itself at once for the electri- 
cal performance of the task accom- 
plished by the mechanically -driven 
rotating capacitor. The basic set- 
up of a heterodyne type oscillator is 
shown in Fig. 1. The frequencies 
of the beating oscillators are usu- 
ally in the neighborhood of 200 kc 
in most commercial types. 

By placing a reactance -tube mod- 
ulator across the tuned circuit of 
the fixed oscillator and feeding into 
it the desired modulating signal, 
a frequency -modulated or warbled 
audio output is produced. In order 
that no amplitude modulation be 
present in the output, the amplitude 
of the modulated high -frequency 
oscillator must not vary with the 
modulating signal. Therefore the 
a -c component of the plate current 
in the reactance tube that is in 
phase with the tank circuit voltage 
must be kept very small, and must 
be essentially independent of the 
modulating signal, in order to give 
negligible resistive shunting of the 
tuned circuit. 

In considering specific require- 
ments, it should be noted that a 
normal ear is capable of detecting 
a difference limen of as low as 2 cps 
on a 1,000 -cps base, under certain 
conditions of low flutter rates. 
Thus the modulator must be capable 
of producing accurately a warbler 
frequency deviation of as low as 
±0.1 percent. In terms of the fre- 
quency deviation of the high -fre- 
quency oscillator that is modulated 
by the reactance tube, this fre- 
quency deviation is much smaller 
(±0.0005 percent on a 200-kc base). 

The problem then reduces to one of 
using a modulator that will provide 
a warbler frequency deviation that 
may be accurately controlled, meas- 
ured, and reproduced in the range 
of ±0.1 to approximately ±10 per- 
cent, and which produces less than 
one -percent amplitude modulation. 

Selecting the Modulator 

The basic reactance -tube circuit 
takes the form shown in Fig. 2A, 
where the elements ZA and ZB pro- 
vide a phase shift of approximately 
90 degrees between e, and e,. 

The nature of the elements ZA 

and ZB is dependent upon whether 
the tube is to appear capacitive or 
inductive. In the simplest capaci- 
tive form the circuit would appear 
as in Fig. 2B, where the injected 
capacitance is approximately equal 
to gmRC for high plate -resistance 
tubes (such as pentodes) as is 
shown in most any basic electronics 
text.`8 

Actually, taking into account the 
phase -shift circuit, the injected im- 
pedance seen by the tank circuit is 
equal to 

R { 1/jwC 
gnR 

where in general, 
1 + 

I + gmR 
<< 

jwC (1 +g,,R)1 

n odulator i pears mainly reactive. 

and the 

In the course of the investigation 
several modifications of this basic 
circuit were employed to frequency 
modulate a heterodyne oscillator (a 
General Radio type 713AS9 and also 
a type 913). Low -plate -resistance 
triodes were ruled out at the outset 
on the basis that a variation in 
plate voltage, as produced by the 
oscillator tank circuit, would cause 
a relatively large in -phase compon- 

Table I - Comparison of Measured and Calculated Capacitance 
Injected for Different Voltage Combinations 

Eco 
volts 

E,, 
volts 

Ec2 
volts 

gm 
µmhos 

Cin 
measured 

µµf 

C 
calculated 

µµf 
0 1.7 62 913 23.0 26.2 
2 3.2 85 670 25.5 30.0 
4 4.8 110 553 28.3 32.2 
6 6.5 130 393 31.4 36.0 
8 8.2 150 270 35.2 39.3 

10 10.0 170 170 40.2 42.7 
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ent of plate current and, conse- 
quently, an objectionable amount of 
amplitude modulation. It was found 
that for the desired application 
this type of circuit produced in 
general an overly sufficient amount 
of frequency modulation and an in- 
tolerable amount of amplitude 
modulation. Using elements of 
practical size, the sensitivity of 
the injected capacitance of this 
type modulator to variations in gn, 

(or to the modulating signal) was 
too great for accurate control and 
measurement of the low deviations. 
Also, since the resistive component 
of the injected impedance is a func- 
tion of g,, amplitude modulation 
could not be avoided without re- 
sorting to intricate avc circuits. 

A modulator circuit, devised by 
P. Dippolito of Harvard Psycho - 
Acoustics Lab, that eliminates 
these objectionable features is 
shown in Fig. 3. A simple linear 
analysis of this modulator follows 
and the impedance relations are de- 
rived. 

From the above circuit the fol- 
lowing relations are evident, where 
the quantities are complex a -c 
values. 

e1, = -R (i1 -}- ip) 
ep = X, i1 

ei = X, it + R (i1 -I- ip) 
=ep - e, 

The linear equivalent circuit is 
shown in Fig. 4, from which follows 
Z (injected) = Z1 = ei/(ip 

Z = X, R ii + 
ip+il 

il_ 

yp +Z] / 

µR 
1 p = 

X,- 
ZI 

rp J -j µR 

X,/rp - tp - Zi 1+ 9mR j 

Zl = R -I- X, X,/rp - g,,,R 

! 
r 

1 + g,,,R 

Z1=R+X,L 1+ +gmR j X,/rp 

If rp » X (as would be the case for 
pentodes) 

Z1 = R + X, (1 + g R) 

Z1 = R 1 
C 

7w 
1 + 9,R 

In comparing this modulator 
with the basic circuit first discussed 
we note that for the basic circuit 

5 

ó 

3 
O 

AMPLITUDE 

f 

1,300 

1,200á 

1,100 z 

1,000 ú 

900 ó 
W 

SOD 

9c)9 8 7 6 5 4 3 2 I 0700 
REACTANCE TUBE VOLTAGE, GRID TO GROUND 

FIG. 6-Static calibration of warbler for 
1.000 -cps base frequency. Amplitude 

is essentially constant 

Ziniect = R j i 
1 + g,R w C (1(-F;g,R1 

For the degenerative circuit 

1 
Ziniect = R- j 

( C l w 1+ g,,,R/ 

The resistive component injected 
by the latter circuit is therefore 
constant for linear operation, and 
will produce little amplitude modu- 
lation. Thus the necessity of com- 
plicating the apparatus with avc 
circuits to obtain the desired ampli- 
tude characteristics is foregone. 
Defining the sensitivity of the in- 
jected capacitance to variations in 
g,n as äC,n,ect/fig we obtain for the 
respective sensitivities of the basic 
circuit C,n,e,t/cog, = RC and of the 
degenerative circuit òC,.,./cog, _ 
- RC/(1 -E- gn,R)2. The degenera- 
tive circuit is considerably less 
sensitive for given values of R and 
C, and provides for more accurate 
reproduction of a given frequency 
deviation with less accurate meas- 
urement of the modulating signal. 
It should also be noted that the lat- 
ter circuit has the advantage that 
the output impedance of the modu- 
lating signal source has no effect 
upon the phase -shift circuit, as 
might be the case in driving the 
former modulator. 

Warbler Equipment 

A degenerative type modulator 
stage with the circuit elements 
shown in Fig. 5 was built into a 
General Radio type 713 beat fre- 
quency oscillator, and found to per- 
form exceedingly well. With sinu- 
soidal modulator inputs of 2 to 
1,000 cps, a frequency deviation of 
approximately ± 10 percent was 
obtained with negligible amplitude 
modulation. This instrument is 

z50 

ú4O 

g_30 

áU 
20 

o co 

W 010 -8 -6 -4 -2 0 
REACTANCE TUBE VOLTAGE, GRID TO GROUND 

MEASUREp 

FIG. 7-Graphical comparison of meas- 
ured and calculated values of injected 

capacitance 

currently being employed as a 
flutter generator for subjective 
flutter threshold measurements. It 
will be noted from the circuit that 
the screen grid is bypassed only for 
the r -f oscillator frequency, and not 
the audio modulating frequency. 
The purpose in this arrangement 
was to obtain a variation in g, 
with grid voltage which would pro- 
duce a linear overall frequency 
variation of the warbler with the 
input signal. Static calibration 
curves of this warbler for a 1,000 - 
cps base frequency are shown in 
Fig. 6. 

The injected capacitance of this 
modulator was measured on a Gen- 
eral Radio capacitance bridge Type 
716-C, by the substitution method, 
at a frequency of 200 kc. The in- 
jected capacitance was also calcu- 
lated from the expression obtained 
in the foregoing derivation. Sample 
data are shown in the accompanying 
table and results are plotted in Fig. 
7 comparing the measured and cal- 
culated values. 

Although the circuit has, so far, 
been used only for producing a 
sinusoidally frequency - modulated 
audio tone for subjective flutter 
measurements, the modulating sig- 
nal waveform is certainly not lim- 
ited to sinusoids. The ability of 
the circuit arrangement to modu- 
late the audio tone with any desired 
type of wave is counted as a prime 
advantage. 
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By S. G. LUTZ 
Chairman, 

Dept. of Electr,cu, .,,,,gin,, ring 
Ncar York Universilu, New York, N.Y. 

and GEORGE RAND 
Edo Corporation 

Vollege Point, N.Y. 

THE operation of lantern slide 
projectors always has been a 

problem in classrooms. The lecturer 
has had either to secure the services 
of an assistant or operate the 
projector himself. Since the intro- 
duction of automatic pushbutton - 
actuated equipment it has not been 
necessary for the lecturer to remain 
behind the projector, but the long 
control cable has still impeded his 
freedom of movement. The desir- 
ability of a control system that 
allowed unrestricted movement, and 
with which an unattended projector 

Galton whistle actuated by atomizer 
bulb gives 25-kc signal 

Tripping mechanism of standard slide 
projector is triggered by a hidden 

whistle 

Ultrasonic Control 

Microphone and amplifier chassis for converting 

apparently operated by mental 
telepathy, resulted in the ultrasonic 
control system*. 

In searching for a form of 
synthetic mental telepathy the elec- 
trical engineer instinctively thinks 
first of radio, induction or capaci- 
tance control schemes. Radio and 
induction control were discarded 
because they would burden the lec- 
turer with batteries and other bulky 
equipment. Capacitance control 
would require visible motion and 
might be uncertain, However, these 
and other objections have been 
overcome by the use of a control 
circuit that the lecturer actuates by 
a miniature whistle on a rubber 
bulb concealed in his pocket. 

The whistle is the heart of any 
such system and, from the view- 
point of an electrical engineer, is 
its most mysterious and trouble- 
some component. It was contem- 
plated that one of the extensively 
advertised inaudible dog whistles 
could be used, but all of the models 
tested became inoperative or too 
erratic at frequencies above 12 to 
15 kc. This frequency range can 
be heard plainly by youthful ears. 

Tests with a laboratory model 
Galton whistle showed that satis- 
factory operation at 25 kc could be 

ultrasonic signal into projector operation 

obtained from the air pressure of a 
home atomizer bulb, but the whistle 
was too large to be concealed in the 
pocket. Since the jet and cavity 
account for a negligible part of the 
volume from the laboratory whistle, 
a miniature whistle was developed. 
Constructional details are shown in 
Fig. 1. The 25-kc cavity has a diam- 
eter of 5/32 inch and a depth of 
approximately 5/64 inch, or only 
half its diameter. This ratio of 
depth to diameter might be ineffic- 
ient for an organ pipe or audible 
whistle but the Galton type whistle 
employs a very thin circular jet of 
the same diameter as the cavity. In 
this miniature whistle the circular 
jet is obtained by centering a plug 
in the orifice with 0.003 -in. shims. 

A block schematic of the control 
circuit is shown in Fig. 2. The 
very weak energy from the crystal 
microphone is amplified by a moder- 
ately selective two -stage 25-kc 
amplifier, after which it is rectified, 
amplified and applied to a relay cir- 
cuit controlling the projector. 

The microphone contains a stack 
of six ammonium dihydrogen phos- 
phate (ADP) crystals cemented to 

* The work described here is based 
on a thesis leading toward the degree of 
Master of Electrical Engineering. 
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of a Slide Projector 
An atomizer bulb in the lecturer's pocket operates a modified Galton whistle at 25 kc. 
Frequency -sensitive microphone picks up signal, which is amplified to operate solenoid 

in conventional slide changer. Antijamming circuits are built in 

a 0.010 -in. Bakelite diaphragm. 
The individual crystals are 2.5 in. 
long, 1.2 in. wide and 0.24 in. deep, 
and the stack is housed in a metal 
box packed with a cork -neoprene 
compound called Corprene, which 
has an acoustic impedance approxi- 
mating that of air. The resonant 
impedance of the microphone is 
42,900 ohms at minus 70 degrees. 

The schematic diagram of the 
amplifier, Fig. 3, shows the micro- 
phone capacitively coupled to the 
first 6BA6 tube, which has a single - 
tuned plate circuit and feeds a 
second 6BA6 stage. No effort was 
made to achieve high selectivity be- 
cause the whistle frequency may 
change slightly and interference is 
unimportant. These two 25-kc 
stages are operated at zero bias 
and their gain drops from 17,000 
for a 1 -millivolt signal to 7,500 for 
4 millivolts. A type 1N34 crystal is 
used as the detector, followed by a 
6AQ5 d -c amplifier, with a sensitive 
relay in its plate circuit. The power 
supply for all plates is a transform- 
erless voltage doubler using selen- 
ium rectifiers. 

The contacts of the sensitive re- 
lay were inadequate for the 115-v 
motor control circuit of the pro- 
jector, so this first relay is used to 
actuate a more rugged relay pow- 
ered by a single flashlight cell. Thi' 

3 

IN 

4 IN. .. 

FIG. 1-Modified Galton whistle for 
25-kc ultrasonic signal 

second relay could either be elimi- 
nated or powered from a -c. Opera- 
tion of the sensitive relay is moni- 
tored by a small red pilot lamp. An 
unusual but very important feature 
of the control circuit is the use of a 
Cramer timer as a i -second slow - 
release circuit. With improper 
whistle action, or when operating 
at extreme ranges, the relays may 
chatter and cause the slide -chang- 
ing mechanism to operate more 
than once. The timer forms a hold 
circuit with a holding time longer 
than the whistle blast and thus con- 
tributes greatly to reliability. 

In classroom use the projector is 
housed in a box on the rear wall 
and is connected by concealed wir- 
ing to the amplifier and control cir- 
cuit beneath the lecture table. The 
microphone is placed in an unob- 
structed position pointing toward 
the area of the platform that the 
lecturer may occupy. 

Cloth offers considerable attenu- 
ation at ultrasonic frequencies. The 

ULTRASONIC 
WHISTLE 

25 KG 
))),I 

MICROPHONE TUNED 

25 KG 
AMPLIFIER 

25 KC 

AUTOMATIC 
SLIDE 

PROJECTOR 

CONTROL 
CIRCUIT 

FIG. 2-Ultrasonic projector system 

attenuation at 25 kc through two 
layers of cloth of an empty pocket 
amounts to approximately 20 db, 
and may be very much higher if the 
lecturer forgets to remove his hand- 
kerchief from that pocket. Opera- 
tion with the whistle concealed in 
the pocket is reliable within 20 feet. 
Much greater distances can be ob- 
tained by removing the whistle 
from the pocket. 

In any classroom full of veterans 
there inevitably is at least one ex - 
countermeasure technician who can- 
not resist trying to jam an ultra- 
sonic control circuit by excessive 
applause, by jangling a bunch of 
keys, or by even more ingenious 
methods. Such noises can produce 
false operation only if they occur 
in front of the microphone and 
within about three feet of it. The 
only successful means of producing 
false operation from the audience, 
and thus speeding up a dry lecture, 
would be to use a powerful ultra- 
sonic whistle of the correct fre- 
quency. Even then, the lecturer's 
counter -countermeasure would be to 
cut back the gain control and re- 
main closer to the microphone! 

This article is based on a paper pre- 
sented at the 1949 National Electronics 
Conference. The Conference paper will 
appear in the N.E.C. Proceedings. 
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FIG. 3-Projector control, showing time -delay circuit to insure against false 
sequential operation 
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Race Finish Recorder 
By JOHN C. BECKMAN and ERNEST M. WHITLEY 

iteekman anot Whitley Talc. 
San Carlos, California 

IDETERMINING the winners of N 

races, particularly horse races, 
the slit camera has been widely 
applied for a number of years. 

The slit camera contains an al- 
ways -open vertical slit in place of 
a shutter and a mechanism for ad- 
vancing a continuous strip of film 
behind the slit at a speed propor- 
tional to the motion of the horses 
across the finish line of the track. 
The slit is aligned with the finish 
line. 

As the race nears completion the 
camera motor is started and all 
entries are photographed during 
the period in which they approach 
and cross the finish line. Processed 
prints reveal the detailed relation- 
ships with an accuracy far beyond 
the capabilities of human observers. 

The objective in the development 
of the equipment to be described, 
illustrated herewith as well as on 
the cover of this issue of ELEC- 
TRONICS, has been to add to the 
basic slit -camera concept an integ- 
ral and precisely synchronized 
record of time elapsed from the fir- 
ing of the starter's gun to the finish 
of the race. That this has been 
accomplished is illustrated in the 
actual finish photograph of runners. 
The figures across the top of the 
picture indicate seconds from the 
start. Any runner's time can be 
determined by dropping a vertical 
to his ehest and reading directly 

' 
MICRO- 

S,TARTERS PHONE 
GUN 

COUNTER 
D AL 

MECHANISM 

4 

ACOUSTIC 
SWITCH 

ADJUSTABLE 
TIME 

DELAY 

SYNCHRONOUS 
MOTOR 

ELECTRONIC 
FREQUENCY 
STANDARD 

STROBOSCOPE 
LIGHT 

FILM 1 
FIG. 1-Functions of stages of the com- 

plete system 

from the scale, interpolating as 
necessary. 

In the conventional slit -camera 
technique, a revolving drum at the 
edge of the track opposite the 
camera and on the finish line in- 
serts marks on the film as the 
images of vertical lines spaced 
around the periphery of the drum. 
These serve as convenient spacing 
references but provide no measure 
of absolute elapsed time. 

Since the Phototimer was de- 
veloped for Bulova Watch Company 
to use primarily in timing track 
events, the particular problems 
associated with track events had to 

be taken into consideration. In 
horse and dog races, the nose comes 
first, even though it may be pre- 
ceded by a paw or hoof. In the 
trackman's rulebook, the winner is 
the one whose torso first hits the 
tape, and the problem of judging 
finishes is complicated by final 
lunges which throw arms or should- 
ers against the tape. 

Other problems in track judging 
are created by closely -bunched 
finishes and by the obscuring of 
farside runners by those in the 
closer lanes of eight -lane fields. 
In track judging it is common to 
assign definite placings to specific 

Finish photo with time figures for each contestant, as taken with race finish recorder 
described here and shown on front cover 
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Starter's gun triggers acoustic switch. This starts timing mechanism which is driven by 
synchronous motor powered from tuning -fork oscillator -amplifier. Synchronized light 

prints time on moving film on which winners are photographed 

judges: Since the second -place 
judge, for instance, cannot be cer- 
tain who will finish second until it 
has happened, he may have his eye 
on the third -place man at the actual 
finish. There is a reported tend- 
ency for runners who finish well 
forward to be picked by no judge- 
with resulting complications. 

Equipment 

An accompanying photograph 
shows a closeup of the camera and 
associated electronic equipment as 
set up for operation. The 
diagram of Fig. 1 shows the 
tional interrelation of the 

block 
func- 
units 

illustrated. The microphone and 
acoustic switch form a remote unit. 

In operation, the sound of the 
starter's gun is picked up by a 
microphone in the acoustic switch 
unit at the operator's right in the 
illustration. This unit is placed 
within 20 feet of the starter. Its 
actuation triggers off the counter 
dials, visible to the fi'm in the cam- 
era. These rotate continuously 
throughout the race. Alternative 
arrangements permit starting the 
timing mechanism by a photocell 
switch, from a greyhound starting - 
box switch in the case of dog racing, 
or radio or lightbeam link from any 

Complete setup of timing equipment and slit camera. The acoustic switch at left 
picks up the sound of the starter's gun 

desired location. Time lag in this 
step is measured beforehand and 
compensated within the adjustable 
time lag device. 

The counter dials, continuously 
advancing, are driven by the same 
synchronous motor that drives the 
stroboscope light through a com- 
mutator. Power for this motor 
comes from a tuning -fork frequency 
standard whose vibrations are 
picked up magnetically and ampli- 
fied electronically to an adequate 
power level. 

The dials are illuminated once 
every 0.01 second by the strobo- 
scope light source. The two ele- 
ments are thus synchronized by a 
mechanical link through the syn- 
chronous motor. Flashes of light 
have a duration of 0.00001 second. 
Each of the figures visible along the 
upper edge of the film, therefore, 
represents a single exposure of the 
counter dials which advance 0.01 
second between each exposure. 

Film speed, it can be seen, has 
nothing to do with synchronization 
but is free to be controlled in ac- 
cordance with the speed of move- 
ment of the images, thus making 
them as sharply -defined as possible. 
If the film is slowed down, the time 
marks are simply brought closer 
together. 

Figure 2 is the circuit of the 
acoustic switch. It utilizes a small 
loudspeaker as a microphone. A 

FIG. 2-Circuit of portable acoustic switch 
which is placed by the starter 
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FIG. 3-Complete circuit of equipment mounted at camera. Switches other than acoustic may be used to initiate the timing 

type 2D21 thyratron is fired by the 
pulse caused by the sound of the 
starting gun. This circuit is pow- 
ered by batteries because the unit 
is required to be portable so it can 
be placed within the required 20 
feet of the starter. The time lag 
represented by this distance is the 
extreme range of the adjustable 
time lag in the counter unit. 

Twisted -pair line is run from the 
acoustic switch to the location of 
the camera unit at the finish line. 

The frequency standard is the 
initial section of the unit located 
at the finish line. It is shown in 
the general schematic diagram of 
Fig. 3. The fork oscillator utilizes 
a type 6SN7 driven from a mag- 
netic pickup sealed inside a hermet- 
ically -housed and rubber -shock - 
mounted fork unit operating at 240 
cps. It is temperature compensated 
through a varistor located in a 
feedback loop between the two sec- 
tions of the double triode. 

This is followed by a 4 -to -1 fre- 
quency -divider circuit consisting of 
another 6SN7 in a multivibrator 
connection. These two units, en- 
closed in dashed lines on the sche- 
matic, are a standard device sup- 
plied by American Time Products 

Inc., under Western Electric 
license. 

The low -impedance cathode -fol- 
lower, output of the frequency 
standard is fed to a 6SL7 in a 
phase -rotating circuit. This tube 
drives a pair of 6L6's in push-pull, 
and their output drives the syn- 
chronous motor which turns the 
counter dials and the commutator 
controlling the firing time of the 
stroboscope light. Motor voltage is 
controlled in the setting of the 
50,000 -ohm potentiometer in the 
6SL7 grid circuit. 

Stroboscope 

The acoustic switch input con- 
nects to the finish -line equipment 
at the terminals marked remote 
switch. Various other triggering 
arrangements can be substituted as 
the occasion may suggest. Any 
momentary contact device is ade- 
quate to fire the 2D21 thyratron in 
the stroboscope unit. Firing of 
this tube closes the relay in its plate 
circuit. This engages the camera - 
motor clutch and holds it in opera- 
tion until the reset button is pressed 
to remove the plate supply voltage 
from the 2D21 and ground the 
plate. 

Closing of the relay in the 2D21 
plate circuit also energizes the 
stroboscope power supply, a 5U4 
whose high -voltage d -c output sup- 
plies plate voltage to the following 
0A5 and anode voltage for the type 
SA309 Sylvania blue -white light 
source. This 980 -volt supply is also 
commutated and fed through a re- 
sistor -capacitor network to the grid 
of the 0A5. The resulting pulsed 
output energizes a transformer 
whose secondary feeds the firing 
electrode of the SA -309. 

In early experiments, the illumi- 
nation provided by the 0A5 upon fir- 
ing was used directly to illuminate 
the counter dials. This operation 
required the use of high-speed film 
in the camera, which was not the 
general practice. The type SA -1309 
lamp provided a solution to the 
problem of a high -intensity flash 
with the correct spectral distribu- 
tion of blue -white light to obtain 
satisfactory images of the counter 
wheels on the film ordinarily used. 

The Bulova Company, which has 
sponsored the development of the 
Phototimer described above, is 
making the recording service avail- 
able to various major track -meet 
events. 
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Sky -Wave F -M Receiver 

Multipath reception, generally considered more troublesome for f -m than a -m, is explained 

and a receiver capable of such reception described. Simulated cochannel tests indicate that 

transatlantic f -m broadcasting is possible with a 150-kc bandwidth 

By L. B. ARGUIMBAU and J. GRANLUND 
Department of Electrical Engineerings 
Massachusetts Institute of Technology 

Cambridge, Massachusetts 

AT THE PRESENT TIME there are 
two main technical obstacles to 

completely reliable transatlantic 
communication, noise and multipath 
fading. In a sense these difficulties 
are merely two aspects of the same 
problem, that of trying to receive 
a desired signal in the presence of 
unwanted disturbances. The dis- 
turbances may consist of atmos- 
pheric noise, signals from other 
transmitters or signals from the 
desired transmitter that arrive 
from subsidiary transmission paths 
and interfere with the main signal. 

A -M Interference 

It has been known for a long time 
that with amplitude modulation the 
signal-to-noise ratio is not essen- 
tially modified by the detection 
process. Thus if we wish to sup- 
press interference by 40 decibels in 
the output of a receiver we must 
make sure that there is a similar 
difference in level between the 
radio -frequency signals. In the case 
of multipath interference the situ- 
ation is not quite so serious because 
in practice the interference from a 
delayed version of the same audio 
signal is not usually so bothersome 
as a totally new signal. However, 
when the desired and undesired sig- 
nals are of comparable magnitude, 
the envelope distortion becomes in- 
tolerable. 

By the use of proper frequency - 
modulation equipment and present 
standards it is possible to reduce 
the effect of interference by thirty - 
odd decibels. These facts might 

This work has been supported in part 
by the Signal Corps, the Air Materiel 
Command, and ONR. 

lead one to feel that frequency mod- 
ulation could be substituted for 
amplitude modulation under multi - 
path conditions with great advan- 
tage. 

Early experiments' ' indicated 
that the contrary is true, that fre- 
quency modulation is more highly 
susceptible to multipath interfer- 
ence than is amplitude modulation. 
The results were very bad when the 
signals from the various paths be- 
came of comparable magnitude. 

This result was not surprising 
because it has usually been assumed 
that the advantages of frequency 
modulation only apply when the sig- 
nal exceeds the interference by a 
considerable amount, perhaps by 
two or three to one. This idea of a 
threshold perhaps arose from the 
difficulties of computing the inter- 
ference from ratios near unity and 
from the fact that with heavy inter- 
ference receivers depart from our 
idealized notions of what they 
should do. 

In the case of multipath trans- 
mission, or deep selective fading, 
the desired signal and the interfer- 
ence are likely to be of comparable 

magnitude. It is not safe, there- 
fore, to assume a two- or three -to - 
one voltage ratio. 

Average vs. Instantaneous Frequency 

It has been shown by the writ- 
ers' ` 

e that no such threshold or 
necessity for difference in level ac- 
tually exists if a receiver is care- 
fully designed. The reasons for this 
can be summarized briefly. If two 
signals of constant but different 
frequency and of nearly equal am- 
plitude are superposed their sum 
has an average frequency which is 
exactly the frequency of the larger 
signal. However, the instantaneous 
frequency varies widely. Most of 
the time the frequency is very 
nearly the average frequency of the 
two signals. However, when the 
two signals are near phase opposi- 
tion the phase of their sum jumps 
by approximately 180 degrees in a 
very short time interval. This gives 
rise to a frequency spike or im- 
pulse. The nature of the frequency 
variations has been studied care- 
fully by several writers .1. 

8, 
° If 

two signals of frequencies f, and f9 

differ in amplitude by a small frac - 

Portion of the receiver built into a 10 -cm waveguide for good shielding 
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TUNED FREQUENCY LIMITER DISCRIMIN-I DE -EMPHASIS 
AMPLI FIER CHANGER (6 -MC BW) 

14 ATOR r NETWORK 
(150 -KC BW) (6- MC BW) I 

tion, 1-a, then the instantaneous 
frequency may vary over a band- 

width of approximately 2 (f' -f2 
1 - 

For example, if the two signals dif- 
fer in frequency by 150 kilocycles 
and in amplitude by 5 percent a 
band of around 6 megacycles may 
be covered. 

Of course the frequency spectrum 
of two superposed signals is merely 
the sum of the spectra of the two 
signals and is not widened by linear 
superposition. However, the ampli- 
tude of the combined signal varies 
from the sum of the two amplitudes 
to the difference. Our 5 -percent ex- 
ample corresponds to an amplitude 
variation of 39 to 1. If this ampli- 
tude variation is removed the re- 
sultant constant -amplitude signal 
has a spectrum corresponding to the 
variation of instantaneous fre- 
quency and in our numerical case 
covers at least a six -megacycle band. 

In order to receive a desired sig- 
nal in the presence of deep fading 
or interference we may make a re- 
ceiver that gives a rectified output 
which varies linearly with fre- 
quency over the widened band re- 
gardless of input amplitude. This 

should be followed by a de -empha- 
sis circuit and a filter arranged to 
remove the ultrasonic components 
generated by the interference. 

The Receiver 

In order to illustrate the princi- 
ples involved it may be useful to 
describe the special features of a 
receiver designed to separate a sig- 
nal and noise differing by only a 
half decibel (5 percent in voltage). 
In order to give a very good check 
on the theory, the receiver design 
has been kept ultraconservative. No 
effort has been made to use one 
vacuum tube where three will work 
as well. The receiver was built in 
10 -centimeter waveguide, not be- 
cause this was necessary but be- 
cause it eliminated shielding prob- 
lems. The general scheme of the 
receiver is indicated in Fig. 1. 

There is little unconventional in 
the early portions up to the limiter. 
This part must supply a signal of 
fair peak amplitude to the limiter. 
Furthermore it must have adequate 
selectivity but must have a very 
nearly constant response over its 
150 -kilocycle pass band. This re- 
quirement prevents the relative 

A -F 
OUTPUT 

- 

FIG. 1-Block diagram of long-distance f -m receiver showing the main circuit elements 
and bandwidths required 
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FIG. 2 - Representative limiter stage. There are four similar stages used in the 
prototype receiver to reduce amplitude variations 

amplitudes of the signal and inter- 
ference from changing while their 
frequencies vary. Failure to use 
due care at this point may cause 
the signal and interference to inter- 
change during the audio cycle. In 
the particular receiver under dis- 
cussion the response was kept 
within one percent over this range. 

The limiter section consists of 
four stages, one of which is shown 
in Fig. 2. It is capable of removing 
the 39 -to -1 variations in amplitude 
corresponding to the 5 -percent mar- 
gin even when these occur at a 150 - 
kilocycle rate. In fact, such ampli- 
tude variations are reduced to 
something like one percent, a total 
70 -decibel reduction of amplitude 
variations. The limiter has a flat 
response over a bandwidth of 6 

megacycles centered at 13. 
The discriminator circuit is 

shown in Fig. 3. This rather un- 
conventional arrangement was used 
in preference to the more usual 
Foster -Seeley circuit. Its chief rela- 
tive advantage is that it is much 
less subject to diagonal clipping by 
the detectors. The single radio - 
frequency bypass capanitor, C, is 
alternately charged and discharged 

FIG. 3-Discriminator with no resistors 
in active circuits 
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FIG. 4-Interference as a function of 
transmitter deviation 
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cuits so that f- f, is the 
bandwidth, and 1 (f, + f , ) 
desired center frequency. 

A necessary condition for proper 
operation is that both diodes con- 
duct during each radio -frequency 
cycle. If this condition is fulfilled, 
the output at a particular frequency 
is proportional to the bias (6 volts 
in this circuit). The output is not 
proportional to the instantaneous 
signal amplitude. Thus it is seen 
that a limiter stage is incorporated 
in the discriminator. 

by the crystal diodes as they take 
turns in conducting. The rates of 
charging and discharging the ca- 
pacitor are alike. It must be remem- 
bered that diagonal clipping is a 
serious problem in the present re- 
ceiver, since its output must follow 
faithfully the extremely rapid fluc- 
tuations of instantaneous fre- 
quency. 

It will be noticed that no resistors 
are indicated in the active part of 
the detector circuit, either in the 
two tank circuits or shunting the 
bypass capacitor, C. Under these 
loss -free conditions the output 
varies linearly with frequency be- 
tween f, and f.,, the resonant fre- 
quencies of the two tank circuits. 
The alignment procedure consists 
simply of tuning the two tuned cir- 

desired 
is the 

RMS Interference 
In the foregoing paragraphs we 

have indicated that with an ideal 
receiver, interference can be kept 
very small. It is not difficult to show 
that the signal-to-noise ratio at the 
output of the receiver is increased 
relative to that at the input by a 
factor very roughly equal to the 
ratio of peak frequency deviation 
to de -emphasis frequency, as long 
as the signal is greater than the 
interference. 

A somewhat more careful analy- 
sis gives the results shown in Fig. 
4. These curves were computed for 
the case in which a sinusoidally 
modulated signal is interfering 
with an unmodulated signal. The 
abscissas show the peak deviation 
of the interfering signal and the 
ordinates show the equivalent peak 
frequency deviation of the resultant 
root -mean -square interference. No- 
tice that the largest interference is 
about 2 kc, a value which should 
be compared with the peak swing of 

FIG. 5-Simulated transatlantic reception showing unfiltered (above) and filtered 
(below) signals with input noise -to -signal ratio 0.9 (left) and 1.1 (right) 

75 kc. Notice that the ratio corre- 
sponds to a suppression of 36 -to -1 
or about 31 decibels. 

Although these results were com- 
puted for cochannel interference 
with only the interference modu- 
lated, they are directly applicable 
to multipath conditions provided 
the abscissas are found by multiply- 
ing the peak signal deviation by 
twice the sine of half the audio de- 
lay angle between the paths. In the 
worst case this means that the ab- 
scissas are doubled without change 
in the ordinates. 

In order to simulate a transatlan- 
tic link an ultrasonic mercury de- 
lay line' corresponding to about 100 
miles of space or a half millisecond 
was paralleled with a capacitive at- 
tenuator. When it was tried out 
with amplitude -modulated signals 
the combination gave the selective 
fading that is so characteristic of 
transatlantic reception. 

Under frequency -modulation con- 
ditions the results given by Fig. 4 
checked fairly closely. Listening 
tests showed that reception compa- 
rable to local broadcast quality is 
possible as long as the level differ- 
ence between the paths is less than 
a half decibel. The chief interfer- 
ence observable is a relatively high- 
pitched swishing noise, the audible 
residue of the frequency spikes. 

When more than two paths are 
present the results are similar un- 
less the peak value of the interfer- 
ence exceeds the strongest path. 
Even in this case the resultant in- 
terference is not very bad unless the 
total interference exceeds the larg- 
est signal by something like fifty 

percent. A small excess is tolerable. 
Although the receiver was pri- 

marily designed to suppress selec- 
tive fading it is of course applicable 
to the common -channel conditions 
of interference between two differ- 
ent stations. Figure 5 shows the 
output of the receiver during such 
a test, before and after passing the 
detected output through the de - 
emphasis and filter circuits. 

The results described indicate 
that technically it should be possible 
to establish a high-fidelity trans- 
atlantic link for relaying speech and 
music with a freedom from inter- 
ference comparable to that associ- 
ated with local reception. The 
question of the desirability of doing 
this depends upon whether or not 
the 150-kc channel width can be 
spared in the short-wave band. 
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Arc -Back Indicator 
Current supplied to transmitting tubes passes through a toroidal coil. When an arc 
back occurs, the current flow in the reverse direction generates a voltage in the coil 

which triggers a thyratron that extinguishes a neon panel lamp 

IN THE OPERATION of high -power 
rectifiers, one type of failure 

which is particularly exasperating 
to the operating engineer is arc - 
back. 

Since this failure cannot usually 
be located by metering or by obser- 
vation, the engineer is never certain 
that the tube which is replaced in 
an effort to correct the trouble is 
the one which is failing. 

Many devices are available to in- 
dicate the passage of inverse cur- 
rent through each tube but, until 
recently, none has been found to in- 
dicate only the failing tube. This is 
explained by the fact that, when an 
arc -back occurs in a rectifier tube, 
the overload on other tubes in the 
rectifier may cause them to pass in- 
verse current thereby resulting in 
the indication of such current in 
several tubes simultaneously. The 
equipment to be described herein 
does not have this fault inasmuch 
as it will indicate only the first 
tube to pass inverse current. 

A schematic diagram of the in- 
strument is shown in Fig. 1. This 

Toroidal coupling coil mounted on a 
rectifier bus 

diagram shows only the first two 
and last stages of the unit but it is 
normally supplied with six identical 
stages. The dashed lines on the 
schematic indicate the two major 
assemblies of the arc -back indi- 
cator, the upper block containing 
the electronic assembly and the 
lower block the indicator. A third 
assembly consists of the toroidal 
coupling coils. 

System Components 

The electronic assembly is housed 
in an aluminum cabinet which is 
suitable for mounting in any posi- 
tion. The indicating unit mounts 
an indicating lamp for each posi- 
tion, a test switch for each circuit 
and a reset switch. The coupling 
coil is toroidal in shape and de- 
signed to be mounted over the exist- 
ing bus structure in a rectifier. 
This is the only component to be 
mounted in the rectifier unit, and 
modification of the rectifier circuit 
is not required. 

The electronic circuit for each 
stage is identical and comprises a 

type 2D21 thyratron, V a type 
NE -2 gas discharge tube, V an 
input divider consisting of resist- 
ors R.: and R3, and an r -f filter con- 
sisting of resistor R, and capacitor 
C,. The cathodes of all stages are 
connected together and return to 
ground through the reset switch, S2, 

and resistor Rs. Positive potential 
is applied to the cathodes through 
resistor R8 which maintains an ini- 
tial bias so that the thyratrons are 
normally non -conducting. 

When a positive pulse of sufficient 
amplitude is applied to the input 
circuit of any thyratron by its 
associated coupling coil, the thyra- 
tron is triggered and conducts cur- 
rent. The thyratron current, pass- 
ing through resistor R, increases 
the bias on all the tubes so that a 
similar input voltage applied to any 
other tube will not be of sufficient 
magnitude to trigger the associated 
thyratron. 

The voltage limiter, V3, assures 
that the blocking bias cannot be ex- 
ceeded irrespective of the magni- 
tude or direction of the current 

Chassis of the electronic assembly holds the power supply and six thyratrons that are 
connected to the toroidal coils 
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flowing through the bus in the 
center of the coupling coil and 
thereby prevents indication of sym- 
pathetic arc -back in other tubes of 
the rectifier. The operation of the 
type thyratron used is of sufficiently 
high speed compared to the time 
separation of pulses from other 
tubes passing inverse current to 
insure indication of only the first 
tube to arc -back. 

The indicating circuit comprises 
resistors R6, RB, and R and pilot 
lamp V,. Under initial conditions, 
the plate supply voltage is applied 
through resistor R, to the voltage 
divider consisting of resistors R. 
and R;. These resistors permit the 
pilot lamp to be illuminated when 
the associated thyratron is non -con- 
ducting. When the thyratron is 
triggered, the current passing 
through resistor R, decreases the 
voltage applied to the pilot lamp and 
it is extinguished, thereby indicat- 
ing the associated thyratron is con- 
ducting. 

The coupling coil, T2, has many 
turns of wire around a core of high - 
permeability transformer alloy. Its 
core is saturated by current from 
the plate supply passing through 
the coil, resistor R and test switch 
Si, to ground. Capacitor C2 con- 
nects the coupling coil to the voltage 
limiter and the input circuit of the 
associated thyratron. The coupling 
coil operates on the principle 
that unidirectional current passing 
through the bus in the center of the 
toroid, when properly poled, will act 
to increase the saturation and, be- 
cause of the magnetic properties of 
the core, will fail to generate any 
voltage in the coil. 

Current passing in the reverse 
direction, however, will act to de- 
crease the saturation and, when the 
effects of the two currents are such 
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FIG. 1-Circuit of the first two and last stages of the electronic unit and indicator 

Panel lamps and test switches are on the indicating unit 

that the saturation approaches zero, 
a voltage is generated in the coupl- 
ing coil. This voltage is used to 
trigger the associated thyratron. 

The test switch, Si, is a normally 
closed, momentarily operated switch 
which is used to open the circuit 
carrying the saturation current 
through the coupling coil. The sud- 
den cessation of current resulting 
from operation of the test switch 
causes the magnetic field in the 
coupling coil to collapse thereby 
generating an induced voltage 
which is applied to the thyratron as 
an equivalent to an arc -back signal. 
Operation of this switch tests the 
coupling coil circuit establishing 
that current is flowing and shows 
that the thyratron and associated 
indicating lamp are functioning 
normally. 

The reset switch, S2, is a normally 
closed, momentarily operated switch 
which is used to open the cathode 
circuit of the thyratrons. When 
operated, it opens this circuit 
thereby stopping the flow of current 
through any conducting thyratron. 
When released the circuit is re- 
stored but, as the thyratrons are 
now nonconducting, the circuits are 
ready to indicate the reception of 
another signal. 

The use of an arc -back indicator 
results in the saving of "down" 
time in the event of this type of 
trouble as it permits instant loca- 
tion of the defective tube. Replace- 
ment of a good tube, erroneously be- 
lieved to be the source of arc -back 
failure, is eliminated, permitting 
the operation of rectifier tubes to 
the end of their useful life. 
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200 -MC Traveling -Wave 
An aperiodic traveling -wave amplifier with a bandwidth from 10 kc to 200 me uses 

standard pentodes, six per stage, and provides a gain of 10 db. Stages may be cascaded 

where greater gains are required. Uses Percival delay -line coupling, or distribution 

By H. G. RUDENBERG* 
Harvard University 
Cambridge, Mass. 

and 

FITZROY KENNEDY 
Spencer -Kennedy Laboratories, Inc. 

Cambridge, Mass. 

The connections to the delay line are visible in the above photograph 

THE CHAIN AMPLIFIER represents 
a high -frequency circuit using 

an additive principle which circum- 
vents the limits restricting single - 
tube wide -band amplifiers which 
have been described by Wheeler and 
others. Figure 1 presents a sche- 
matic comparison of the classes of 
circuits normally used for high -fre- 
quency amplifiers, and the further 
development into a full chain. For 
purposes of comparison, only the 
interstage coupling networks are 
shown. Figure 2 shows the experi- 
mental circuit and response of an 
early form of such an amplifier. 

The circuit utilizes a chain of 
vacuum tubes, the grids of which 
are connected to the various nodes 
of one delay line and the plates of 
the tubes to the corresponding 
nodes of a second line of similar 
time delay. These lines can be 
lumped -constant low-pass filters, 
having series inductances separat- 
ing the shunt capacitances which 
include those of the tube elec- 
trodes and wiring. Traveling 
waves impressed on the grid 
line at one end of the chain 
emerge at the opposite end of the 
chain on the plate line, amplified by 

* Now with the Raytheon Manufacturing 
Co. at Waltham, Mass. 

the tubes which essentially operate 
in parallel. Stages are cascaded by 
connecting to the plate line of the 
first chain the matched grid line of 
another amplifier chain through ap- 
propriate coupling networks. 

Primarily the improved perform- 
ance of the Percival circuit is due to 
the separation of the interelectrode 
capacitances of adjacent tubes. 
Thus, the impedances and limiting 
frequencies of the delay lines are 
a function of the electrode and 
stray capacitances of only one tube. 

The overall transconductance is 
determined by the additive effect 
of the transconductances of all the 
tubes in the chain, because their 
plates are conductively connected 
together in the load circuit. Thus 
we obtain the paradoxical result of 
added transconductances and sep- 
arated tube capacitances. 

Traveling -Wave Tube Comparison 

The traveling -wave or helix tube 
of Kompfner and its later develop- 
ment by Pierce, Field and others is 
much more recent than the chain 
circuit. Its operating principles 
are quite different from those of the 
pentodes used in the chain ampli- 
fiers, being more analogous to the 
operation of a klystron. Basically, 
the traveling -wave tube is char- 

acterized by a completely distrib- 
uted helix coaxial with an electron 
beam. Electromagnetic waves 
traveling on the helix from the 
cathode end toward the collector 
(Fig. 3) continuously interact with 
the electron beam and travel down 
the tube with approximately the 
same velocity as the electrons. 

In the simpler forms of these 
tubes the amplified wave is taken 
off from the output end of the helix. 
This contrasts markedly with the 
chain amplifier which consists of a 
number of pentodes linking two 
lumped -constant delay lines. Here 
the electrons flow from the grid line 
to the plate line within each tube. 
They only flow down the plate Iine 
after leaving the tubes. 

These differences of operation re- 
sult in considerable differences of 
characteristic. The standard tubes 
of the Percival chain circuit are 
used with a conventional power 
supply of several hundred volts. The 
Kompfner helix -type traveling -wave 
tube is commonly operated at sev- 
eral thousand volts. 

The fact that several wave 
lengths of a high -frequency wave 
on the helix are necessary to ensure 
proper space charge bunching and 
wave amplification means that 
such a tube will operate at high 
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Chain Amplifier 

The chain amplifier consis's of a series of pertodos, the grids of which are con- 
nected to the various nodes of one delay line and he plates connected to cor- 
responding nodes of a similar delay line. The two delay lines are visible in the 

photograph 

frequencies, usually several hun- 
dred or thousand megacycles. In 
fact, no longitudinal -velocity -modu- 
lated tube will operate at very low 
frequencies. Furthermore, the con- 
ductively common input and output 
circuit of the helix tube would only 
lead to regeneration at low fre- 
quencies. In addition, the require- 
ment of a definite constant electron 
beam velocity makes the tube quite 
critical in regard to beam voltage. 

On the other hand, the chain 
amplifier circuit, with proper cou- 
pling networks, can perform at low 
frequencies and, in principal, at d -c. 
The plate and grid circuits, al- 
though delay lines, are physically 
separate from each other and 
should have no coupling other than 
that provided by the electron 
streams of the many tubes. Thus, 
although the upper frequency limit 
of the chain, as limited by most 
pentodes, is near 300 megacycles, 
this bandwidth represents many 
decades of the spectrum. On the 
other hand, a bandwidth of 1,000 
megacycles at 3,000 megacycles, a 
representative traveling -wave tube 
operating point, is not even one 
octave of relative bandwidth. 

In order to calculate the perform- 
ance of a chain amplifier we must 
first examine its operation in more 

detail. The plate current of each 
tube divides, one half traveling 
forward and the other half back- 
ward along the anode line to its 
termination or load. Consequently, 
at the output end of the plate line, 
Fig. 4, the currents traveling for- 
ward from all the anodes will add, 
provided that their phases are syn- 
chronous. This condition is achieved 
with lines having equal delays. 

The parallel operation of the 
tubes is most easily visualized by 
noting that the contributions to the 
output from all tubes have traveled, 
either on the grid or on the plate 
line, through the same number of 
delay -line sections. The currents 
traveling backward on the plate line 
are, except at the lowest and high- 
est frequencies, out of phase with 
each other and nearly cancel. They 
are absorbed by the plate resistor 
which should be chosen to prevent 
reflections. This also applies to the 
grid terminating resistor. 

Operation and Design 

Figure 5 lists the theoretical and 
design equations which can be de- 
rived from a combination of well- 
known tube and delay -line formulas. 
For a simple line all the standard 
delay -line design equations are ap- 
plicable. Two important design 
factors should be considered. The 
first is optimum gain per chain. 
Cascading of stages with gains less 
than unity is useless. However, in 
stages with large gains additive 
connections of tubes increase the 
gain more slowly than multiplica- 
tive connections. 

The optimum balance occurs 
when enough tubes are added to a 
chain to achieve a gain of E = 2.718 
(8.7 db) and then such chains are 
cascaded. Such a design is most 
economical of tubes. As a gain of 
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FIG. 2-Experimental full chain circuit used to check design equations. One half 
of a push-pull amplifier circuit is shown. The graph shows the gain of the delay - 
line -coupled traveling -wave amplifier. The improvement obtained through the 
use of m -derived terminating sections over a constant -coupling termination is obvious 

E is nearly 10 db, this value was 
used in the design of a commercial 
amplifier circuit (Fig. 6). 

Secondly, the adverse effects on 
the frequency response of both the 
back wave of the amplifier and the 
standing waves on the lines must be 
avoided by matching the delay lines 
to their terminating resistors. This 
required the use of m -derived 
terminating sections. 

Linear phase and impedance 
.characteristics are two other im- 
portant considerations in chain 
amplifier design. Mutual induct- 
ance between adjacent sections of 
the delay -line coils improves these 
characteristics considerably. Equal- 
ity of both the impedance and the 
delay of the grid and plate lines is 
achieved by padding the plate cir- 
cuits with small capacitors. 

Practical Considerations 

In the actual design and construc- 
tion of a chain amplifier the first 
consideration is the type of delay 
line to be used. The low-pass filter 
with separate coils can be consider- 
ably improved by using mutual - 

inductance coupling between adja- 
cent sections. This is illustrated 
in Fig. 7. The continuous coil, as 
illustrated in the photograph, is the 
simplest from a mechanical view- 
point. Furthermore, owing to the 
construction, a large coefficient of 
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FIG. 3-The chain amplifier, which 
is not to be confused with the traveling - 

wave tube 
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FIG. 4-The plate current of each tube 
of a chain amplifier divides, one half 
traveling forward, and adding with 
that of other tubes, and the other half 
traveling backwards and canceling 
with backward currents from other tubes 

coupling is achieved between adja- 
cent sections of the line. This has 
the beneficial effect of a more linear 
phase response. 

A more elaborate configuration 
is the bridged -tee or all -pass line. 
This combination of mutual-induc- 

gL 3'p iip L 

Z S LEE 
LINE 

DELAY LINE 
CONSTANTS 
INCLUDE TUBE 
ADMITTANCES 

L 

Ep 

ip ONE LINK OF CHAIN 
CONTRIBUTES 
On., Z/2 TO GAIN 

- 1/1 

E9 

111 . 

{L 

¿r I GRID 
TC 

p 1 O 

For one tube: 

ip=-gmEg Ep=-9m Eg 

For n tubes: Gain = Y ngm 2 

Delay line: 
2 (QJC 
LC 

T= LC 
Nf e 

Propagation Constant = « + 
1 (3 

when oCO¡ sin (3/2 =ld/(t)a 
and Z 4/ JI -(81)e 

For one chain of n porallel tubes combined 
into one stage: 

Gain= E 
-nn 

Phase Delay: nUil 

c 

Optimum design for cascoding: 

Gain E = 2.716 (8.7 db) per stage: 

n = E O.)c C/g m = 20 fc C/gm 

Time Delay 6C/gm per stage 

Band Width f gm / 20 C per tube using 

6 AK5 tubes, 0.01 /Isec deloy per stage, 

and 40 -mc bandwidth per tube 

FIG. 5 --Theoretical and design equations derived from a combination of well 
known tube and delay -line formulas 

108 December, 1949 - ELECTRONICS 

www.americanradiohistory.com

www.americanradiohistory.com


tance coupled coils and bridging 
capacitors has the advantages of 
constant impedance and good delay 
response. These are characteristic 
of the lattice -type filter from which 
this configuration is derived. 

As mentioned previously, the de- 
lay lines are critical as to termi- 
nating impedances. The imped- 
ance of a low-pass filter or a con- 
tinuous -coil type of line changes 
with frequency, and so matching 
sections are required to match the 
load resistors. A mismatch results 
in standing waves, the amplitudes 
of which are proportional to the 
products of the reflection coeffi- 
cients from the two ends of the mis- 
matched lines. In the case of the 
lines shown in Fig. 2 and 6, match- 
ing half -sections have been used for 
terminations. The variable capaci- 
tors at the ends of the section pro- 
vide some adjustment for stray 
capacitance, as well as for the con- 
necting capacitance at the input and 
output coaxial cable connectors. 

Equality of impedance of the two 
lines may be achieved by adding a 
small capacitance at each section of 
the plate delay line. This also has 
the effect of equalizing the delay 
in the plate and grid lines although 
it produces a slight reduction of 
voltage gain. The equality of line 
impedances also facilitates the 
matching of the plate line to the 
grid line of a following chain or 
stage when two are cascaded. 

Some low-pass compensation is 

desirable if an extended low -fre- 
quency response is required. This 
can be achieved by placing a com- 
pensating capacitor in series with 
the resistor terminating the grid 
line. With careful choice of com- 
ponents the amplifier shown in Fig. 
6 can have a cutoff as low as 10 kc. 

Of considerable importance in the 
practical construction of all very - 
wide -band amplifiers is the shield- 
ing between adjacent components 
of the grid and plate circuits. Simi- 
larly, it is important that there is 
no coupling between stages due to 
common ground currents. 

High -Frequency Limitation 

The ultimate high -frequency 
limit of the chain amplifier is set by 
the large grid input admittance of 
most tubes at high frequencies. At 
200 megacycles the input conduct- 
ance of a 6AK5 pentode is in the 
neighborhood of 2,000 ohms. Thus, 
a chain of such tubes introduces 

oar -anaaa.oso 

o 

( A ) 18) 

T T o T 
(C1 ID) 

FIG. 7-Steps in the development of 
the best type of delay line to use in a 

chain amplifier 

considerable damping into the grid 
delay line at the highest fre- 
quencies. Some reduction of grid 
loading is possible by controlling 
the screen lead inductances. For 
further extension of the frequency 
range, tubes should be used in 
which the cathode inductance does 
not cause such large grid loading. 
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Corona -Tube Regulators 
By I. H. BLIFFORD 

R. G. ARNOLD 
and H. FRIEDMAN 

Natal Research Laboratory, 
Washington, D. C. 

FOR stabilization of d -c voltages 
appreciably higher than the 

150 -volt limit of conventional volt- 
age -regulator tubes, new corona - 
discharge tubes employing coaxial 
cylinders in an atmosphere of hy- 
drogen, nitrogen, or dry air have 
been developed at the Naval Re- 
search Laboratory'. For voltages 
up to 10,000 volts the tubes need be 
no larger than ordinary receiving 
tubes and can be equally rugged in 
construction. Larger sizes enable 
regulation of voltages of the 
order of 40 kv or higher. Current 
available is of the order of 1 ma, so 
that the tubes may be used with 
power supplies for G -M tubes, 
photomultipliers, television picture 
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Variable voltage -regulator tube in 
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Regulation characteristics of corona 
tubes at given stabilized voltage, for 
0.5 -cm cathode radius, four different 
gases and four different anode radius 
values. Series resistance is 10 megohms 

and load resistance is zero 

Rugged corona -regulator tube having 10 -cm -long copper cathode. With hydrogen, 
pressure may be selected to give any starting voltage between 360 and 9,000 volts. 

No aging is observed when tubes are properly cleaned and outgassed 

tubes and similar devices needing 
high -voltage low -current power. 

Several of the new tubes may be 
used in series for stabilizing 
even greater voltages. If higher 
currents are required, the tube may 
be used as a reference potential for 
the simplest type of electronic regu- 
lator, such as a single -tube degen- 
erative triode circuit. This method 
can provide over-all stabilization 
sufficient for x-ray and electron -dif- 
fraction instruments and electron 
microscopes. 

Operating Principle 

The starting voltage of the 
corona discharge in a tube compris- 
ing two coaxial cylinders and filled 
with a monatomic or diatomic gas 
is quite sharply defined. 

If the voltage supply is connected 
directly across the electrodes with- 
out including a series quenching 
resistor, a corona characteristic 
similar to Fig. 1A is observed. Be- 
tween Vm,n and a slightly lower volt- 
age V5 the discharge is not self- 
sustaining and breaks off after a 
mean lifetime that approaches zero 
as V approaches V.,. If ionizing ra- 
diation is supplied from an external 
source, or if the cathode is illumin- 
ated by ultraviolet light, the un- 
stable corona can be stabilized down 
to V,. Below Vs no corona dis- 
charge is possible. The slope of the 
corona characteristic has the di- 
mensions of a resistance, equal to 

about 1 megohm for hydrogen -filled 
tubes. 

If a resistance R3 is included in 
series with the tube and voltage 
supply, as in Fig. 1B, the corona - 
discharge tube behaves like a volt- 
age stabilizer. 

With a series resistance of 100 
megohms, a stabilization ratio (ra- 
tio of the change in voltage across 
the corona discharge to the change 
in applied voltage) of about one per- 
cent can be obtained. The regulation 
can be improved by increasing R. 

Figure 1C shows the stabilization 
obtained with a particular tube for 
various values of R3. But there are 
disadvantages to making Rs very 
large. For a given load resistance 
RL, a large overvoltage is required 
to fire the tube if R3 is large com- 
pared to RL. By the proper choice 
of tube dimensions, however, the 
corona resistance can easily be re- 
duced to 100,000 ohms or less, with 
a corresponding reduction in the re- 
quired size of R3. 

Choice of Gas 

Corona -regulator tubes for oper- 
ation in the low -voltage range, down 
to about 250 volts, must be filled 
with a major proportion of helium. 
At the lower voltages, and corres- 
pondingly lower pressures, the cor- 
ona -discharge region in pure helium 
is contracted to the extent that the 
transition to glow discharge takes 
place at a small over -voltage. 
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for High Voltages 
Coaxial cylinders in hydrogen or other gas utilize corona discharge around 
anode to stabilize voltages up to 40,000 volts and higher for G -M, x-ray 

and television picture tubes 

The impurity admixture gener- 
ally increases the starting voltage, 
decreases the degree of stabiliza- 
tion and increases the maximum 
current that can be drawn before 
the transition from corona to glow 
discharge. One percent of hydro- 
gen in helium is effective in extend- 
ing the usable current range for 
miniature low -voltage corona -regu- 
lator tubes to about 50 microam- 
peres. Such tubes have application 
in circuits where the current drawn 
by the regulator must be less than 
is required to support the discharge 
in present types of glow -discharge 
regulator tubes. 

An example of the possibilities 
of applying the corona -tube regula- 
tor in portable Geiger -counter 
power supplies is given in Fig. 2, 
where 5,000 volts output at 100µa 
was obtained from a three -volt 
flashlight -battery supply.' The 
primary circuit was tuned to pro- 
duce an effective peak primary volt- 
age ten to twenty times the battery' 
voltage. A corona -discharge regu- 
lator tube stabilized the output suf- 
ficiently for operation of a G -M 
counter. Although the input to the 
regulator fell from 5,000 to 1,200 
volts as the batteries ran down, the 
stabilized output dropped only ten 
volts, from 1,000 to 990 volts. 

The corona stabilization method 
can be applied to much higher volt- 
age ranges than have been men- 
tioned thus far, as indicated in Fig. 
3A. A stabilization ratio of less 
than one percent was obtained at 
current loads of 10 µa in this case. 

If the corona discharge is used 
as the reference potential for a 
degenerative triode voltage regula- 
tor' as shown in Fig. 3B, the stabi- 
lization patio is given very nearly 
by the reciprocal of the amplifica- 
tion factor of the triode. The cur- 
rent limitations of such a stabilizer 
are determined only by the plate 
dissipation of the triode. 

A number of triodes in parallel 
may be combined to increase the 
current capacity. To regulate the 
high voltage for an x-ray tube at 
40,000 volts when the input varied 
in the range from 40,000 to 50,000 
volts, a combination of three type 
811 tubes was used. The stabiliza- 
tion ratio was about 0.5 percent at 
a current drain of 10 ma. By us- 
ing a saturable -reactor regulation 
transformer in the input to the 
high -voltage transformer, an over- 
all stability of about 0.01 percent 
was achieved. The constancy of the 
output voltage was determined en- 
tirely by the stability of the refer- 
ence potential of the corona tube, 
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and was virtually independent of 
load. 
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Transference 
Nomographs 
for Low -Pass Iterative Filters 

Figures for attenuation at the prescribed frequency allow r -c constant to be read off. 

Phase angle for this and for other frequencies between 10 and 1,000 cycles is quickly 

determined as a second step 

By E. W. T5CHUDI 
Development Dept. 

Pilotless Plane Division 
Fairchild Engine and Airplane Corp. 

Farmingdale, N. Y. 

THE USE of low-pass iterative 
filters requires the proper 

choice of r -c time constant and 
number of iterative stages to at- 
tain a specified attenuation at a 
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selected noise frequency while 
at the same time attenuation 
throughout the pass band is held 
within a prescribed maximum. A 
knowledge of the amount of lag- 
ging phase angle at several input 
frequencies for any selected iter- 
ative filter is also of vital im- 
portance. To determine these 
several quantities from the 
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transfer function of one or more 
iterative filters can be a labor- 
ious procedure. For examp'.e, the 
transfer function of a four -stage 
filter is 

E° 

1 

1 + 10 Tp + 15 T2p2 + 7 T313 + Pp' (1) 

where T = RC and p = jco = 
j27f. The attenuation resulting 
from such a filter is given by 

1 

Adn = 20 log X (1 - 15T2w2 
T4w4)2 +(iOTw - 773w3)2 

and the phase angle by 

10Tw -.7T3w3 =tan -1 
1 - 15T2w2+ T4w4 

(3) 

If by the aid of Eq. 2 a value 
of the time constant T is found 
that will result in satisfactory 
attenuation at a noise frequency 
w°, one still would not know if a 
three -stage filter might not be 
more desirable when considering 
all of the factors involved. Trans- 
ference nomographs furnish in- 
formation as to output attenua- 
tion and lagging phase angle 
when input frequency and time 
constant are selected. 

Usually, the development of a 
nomograph is based directly 
upon an algebraic expression re- 
lating the dependent and inde- 
pendent qualities involved. How - 

(continued on page 114) 
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Transference Nomographs 

for Low Pass -Iterative Filters 

(Continued from page 112) 
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0.002 - 

0.00 I 

ever, in the present instance ex- 
pressions such as Eq. 1 and 2 
are not readily adaptable to such 
a procedure. In order to develop 
the accompanying transference 
nomographs it was necessary to 
rely upon an empirical method of 
procedure, the results of which 
are presented here. 

As an extended example of the 
use of these transference nomo - 
graphs, suppose it is desired to 
obtain an attenuation of 60 db at 
an input frequency of 400 cycles. 
With a two -stage filter an r 
value of 0.01 is indicated. The 
associated phase lag would be 
173 degrees. This filter would 
then produce an attenuation of 
about 6 db at a frequency of 10 
cycles with an associated phase 
lag of about 73 degrees. 

With a three -stage filter, an 
r -c value of 0.004 is indicated to 
produce 60 db at 400 cycles with 
an associated phase lag of 241 
degrees. This time constant will 
produce between 4 db and 5 db at 
10 cycles with an associated 
phase lag of 65 degrees. With a 
four -stage filter, an r -c value of 
0.002 is indicated for 60 db down 
and would result in a phase lag 
of 285 degrees at 400 cycles. At 
10 cycles the attenuation would 
be about 4 db with a phase lag 
of about 60 degrees. The final 
choice of the number of stages to 
be used would be dictated by 
circuit performance require- 
ments. 

Since the output of a filter, as 
given by its transfer function, is 
applicable only when the filter is 
isolated, values taken from the 
nomographs should be applied in 
an actual circuit including the 
filter only when that filter is sep- 
arated from the balance of the 
circuit by an isolation amplifier, 
or by a transducer if the filter is 
part of a servo loop. In all other 
cases the balance of a circuit 
loads the filter and thereby alters 
its transfer characteristics. 
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Outstanding Advantages 
of the new 

Mallory Spiral Inductuner: 
1. A single control for easy selec- 

tion and fine tuning of any tele- 
vision or FM channel. 

2. Excellent stability eliminates 
frequency drift. 

3. Supplied in three or four -sec- 
tion designs. 

4. Far more quiet operation; free 
from microphonics. 

5. Greater selectivity on high fre- 
quency channels. 

6. Eliminates "bunching" of high 
band channels. Covers entire 
range in only six turns. 

7. Simplifies front end design and 
production. 

8. Reduces assembly costs. 

*Reg. trade mark of P. R. Mallory & Co., Inc. 
for inductance tuning devices covered by 
Mallory -Ware patents. 

Precision Electronic 

"W y u>e 

rommtom 

NEB 
Mallory Spiral Inductuner* 

Gives Better Performance 
at Lower Costs! 

There are hundreds of thousands of Mallory Inductuners in 
use today-all giving trouble -free service. And now, the new 

Mallory Spiral Inductuner is the biggest news in television for 
better performance and lower cost. 

You can eliminate many costly methods on your assembly 
line with the new Mallory Spiral Inductuner. It permits faster 
alignment and far simpler front end design and assembly 
than any other system. 

The Mallory Spiral Inductuner provides for infinitely accurate 
selection from 54 to 216 megacycles ... gives FM tuning at 
no extra cost! 

Check the advantages of the Mallory Spiral Inductuner. Im- 
prove the performance of your sets, and step ahead of com- 
petition at the same time at a cost that will surprise you. 

Get in touch with Mallory now for complete information. 

Parts-Switches, Controls, Resistors 

MALLORY 
R R. MALLORY & CO., Inc. 

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

SERVING INDUSTRY WITH 

Capacitors Rectifiers 

Contacts Switches 

Controls Vibrators 
Power Supplies 

Resistance Welding Materials 
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Edited by VIN ZELUFF 

Drift -Cancellation Circuit 116 

Citizens Band Transmitter 118 
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Drift -Cancellation Circuit 
BY FREDERICK A. SCHANER 

Project Engineer 
Air Associates. Incorporated 

Teterboro, Neu Jersey 

IN THE DEVELOPMENT of communi- 
cation receivers in the frequency 
range of 0.5 mc to 56 mc, especially 
those for the Armed Services, there 
are generally three common re- 
quirements: Extremely high image 
and spurious response rejection ra- 

tios across the entire tuning range, 
a high order of oscillator stability, 
and symmetry of the skirts of the 
i -f pass band around the center fre- 
quency in the order of ± 2 percent. 
The first requirement can be most 
readily dealt with through the ap- 

Z 8,000,000 CPS 4,000,087 CPS - 

R- F 

VFO 

1 sr 
MIXER 

455 -KC 
CRYSTAL OSC 

4 -MC AMP 

2 ND 3,545 -KC 
MIXER T AMP 

455,000 CPS± 0.0002% 3,545p87 CPS 

7- 
3 RD 455- KC 

MIXER T AMP 

455,000 CPS t 0.0002% 

FIG. 1-Arrangement of mixers and oscillators to provide triple conversion 

VFO NNF 

INPUT 

R -F 
INPUT 

REFERENCEOSA l 
6C4 100yyF 

ó 
ä' 
Q ' .o 

2,200 

2ND MXER 
6AS6 

TO 455 -KC 
AMP 

+165V 

FIG. 2-Complete circuit forms a unit that may be added to a conventional com- 

munication receiver 

plication of the principle of double 
conversion throughout the fre- 
quency range above 8 mc. 

In the case of oscillator stability, 
it is possible to develop a local os- 
cillator with excellent frequency 
stability through the use of the so- 

called Clapp oscillator circuit. Fre- 
quency multipliers may be used in 

cases of high tuning ratio per band 
where the Clapp oscillator itself is 
unsatisfactory. 

Considering the difficulties in 
maintaining almost perfect sym- 
metry of the i -f pass band skirts 
around the center frequency, the 
first step is to maintain a fixed cen- 
ter frequency. The problem of 
asymmetry becomes greater as the 
bandwidth of the pass band de- 
creases and is most acute in the 
cases where crystal filters are em- 
ployed to set up the pass band. In 
the hypothetical case of a 455-kc i -f 
crystal filter with a bandwidth 100 
cycles wide at the 6 -db points, a 
shift in center frequency of a few 
cycles ahead of the crystal filter will 
result in an asymmetrical selectiv- 
ity curve at the output of the filter. 
Another important step in the solu- 
tion of this problem is to eliminate 
regeneration in the entire i -f sys- 
tem so that any change in coupling 
in the case of a variable bandwidth 
i -f system will not affect the center 
frequency. 

Figure 1 shows a block diagram 
of the drift cancellation circuit. 
This circuit employs triple conver- 
sion and hence solves the image re- 
jection problem. 

Constant -Frequency Output 

The figures superimposed on the 
connections between the various 
blocks of the diagram show a simple 
arithmetical analysis of the prin- 
ciple of drift cancellation. These 
figures represent a case where the 
r -f system of the receiver is con- 
nected to a primary standard ad- 
justed to 18 mc. The local oscillator 
is assumed to be operating 4 mc 
above the r -f and has drifted 87 
cycles. This signal is fed into the 
broad -band i -f amplifier and also 
into the second mixer. A signal 
generated by the 455-kc crystal os- 
cillator which employs a crystal of 
the CR -26/U type is also fed into 
the second mixer. 

The output of the second mixer, 
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SULK 0 5 TOPS 
Previous to the late war, many of the larg- 
est users of solder maintained schools to 
teach their employees the art of soldering. 
Due to the great need of materials during 
the war and the great rush to be first on 
the market in the post-war years, much of 
this educational work has been pushed into 
the background. As a result, on many pro- 
duction soldering lines, many different tech- 
niques have been developed. The lack of a 
thorough understanding of making an effi- 
cient soldered joint has resulted in the 
waste of high-priced time and valuable 
materials. Most solder users understand 
the correct method of making a solder joint, 
but perhaps a brief resume of the essential 
points may bring to mind some forgotten 
technique and further the cause of a well - 
made, efficient soldering operation. 

1. A SOLDERING IRON OF SUFFI- 
CIENT HEAT CAPACITY to rapidh 
heat the metal being soldered to a tem- 
perature sufficient to melt the solder. 

2. A CLEAN IRON TIP, WELL TINNED. 
Keep a rag handy to the soldering opera 
tion so that the iron may frequently I 

wiped clean of the burnt particles of the 

soldering flux. 

3. USE THE FULL FACE OF THE IRON 
TIP, not just the point. This will assist 
in transmitting the heat more rapidly. 

4. ROTATE THE IRON TIP. Soldering 
irons have many sides. Use them. This 
will increase the life of your tip between 
dressings. 

5. USE THE PROPER AMOUNT OF 
FLUX FOR YOUR OPERATION. Too 
much flux results in spreading solder and 
flux over the adjacent area and makes 
a bad -looking joint. Too little flux will 
result in an inefficient, poorly -soldered 
joint. 

6. FLUX -CORE SOLDER should always be 
applied to the exact junction of the metal 
and the soldering iron. Flux -core solder 
applied high up on the iron will result 
in the dissipation of all or part of the 
flux before it reaches the metal to be 
soldered. 

Finally, an efficient solder operation re- 
quires CLEANLINESS - HEAT - THE 
PROPER SOLDER-THE PROPER FLUX 

"Soldering Tips" will be pleased to answer 
all inquiries pertaining to solder, soldering 
fluxes, and soldering technique. Merely 
address "Soldering Tips," Kester Solder 
Co., 4204 Wrightwood Ave., Chicago 39, 
Ill. 

. . . NOW AVAILABLE . . . The New 
Manual-"SOLDER and Soldering 

Technique!" 

Send for this complete analysis of the prop- 
erties of soft solder alloys and soldering 
fluxes . . . a comprehensive reference book 
that you will want to retain. It's yours for 
the asking . . . request it NOW! 

(ADVERTISEMENT) 

the Greatest Name 

in Solder! 

HERE is a reason for Kester's 
tremendous success in the in- 

dustrial field. A staff of highly - 
trained technical engineers and 
a half -century of Kester "know 
how" are teamed to bring you 
the finest fluxcore solders made. 

As a measure of this ability, 
Kester produces over 100,000 dif- 
ferent types and sizes of flux -core 
solders. 

Contact Kester's Technical De- 

partment on your soldering prob- 
lems. There is no obligation. 

WRi7E FOR THE NEW, FREE MANUAL -"SOLDER AND SOLDERING TECHNIQUE" 

A complete analysis of the appli- 
cation and properties of soit solder 
alloys and soldering fluxes. 

RESTER SOLDER COMPANY 
4704 Wrig'itwood Avenue, Chicago 39, Illinois 

FACTORIES ALSO A1 t.EWARK, NEW JERSEY BRANTFORD, CANADA 
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which i.s now 3,545,087 cycles, is fed 
into a narrow -band amplifier. The 
output of the i -f amplifier, 4,000,087 
cycles, and the output of the nar- 
row -band amplifier, 3,545,087 cycles, 
are fed into the third mixer with a 
resultant output of 455,000 cycles. 
Thus each cycle of local oscillator 
drift results in a change of one cycle 
in the frequency of the signal pass- 
ing through each of the two ampli- 
fiers feeding the third mixer and 
the difference remains at 455-kc. 

The output of the third mixer feeds 
the regular 455-kc amplifier. 

The crystal of the reference os- 
cillator is capable of maintaining 
an accuracy of 0.0002 percent per 
megacycle or slightly less than one 
cycle in 455 kc. Hence the drift 
cancellation circuit eliminates the 
effect of local oscillator drift on the 
intermediate frequency and pro- 
vides an accurate i -f center fre- 
quency. A diagram of the complete 
circuit is shown in Fig. 2. 

Citizens Band Transmitter 
By ARTHUR R. KOCH 

Project Engineer 
General Electric Co. 
Schenectady, N. Y. 

ENGINEERS interested in developing 
equipment for the citizens band and 
the mobile service could use to ad- 
vantage tank circuits formed of 
parallel -plate transmission lines. 
Such lines are easy to handle and 
are readily adapted for use with 
lighthouse tubes. 

To explore the possibilities of the 
parallel -plate construction, a trans- 
mitter was constructed. To provide 

the frequency stability required, 
a 25 -mc quartz crystal oscilla- 
tor was employed. This was fol- 
lowed by a frequency doubler, a 
tripler, and a power amplifier to 
provide output at 150 megacycles. 
Since conventional lumped con- 
stants were used, the circuit of 
these preliminary stages is not 
shown. 

To reach final frequency of 450 
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FIG. 1-Top view of box containing two lighthouse tubes and parallel -plate 
tank circuits 

2C43 TRIPLER 300v 
B+ 

450MC 

FIG. 2-Schematic diagram of tripler 
and final amplifier for 450 mc. Con- 
struction of C. and C. is shown in 
Fig. 1. Capacitors C3 are internal to 
G -E 2C43 tubes and capacitors C, are 

the floating rotors 

mc, a tripler using a lighthouse 
2C43 is employed. This is followed 
by an additional 2C43 as a power 
amplifier. Both stages are oper- 
ated with grounded grids. Figure 
1 shows the construction of the two 
stages. 

Calculation shows that a parallel 
flat -plate circuit would need to be 
slightly under 5 inches long to 
resonate at 460 mc with the grid - 
anode capacitance of a 2C43. For 
the higher grid -cathode capacitance 
it would need to be slightly shorter 
than the grid -anode line. 

Since the distance between the 
anode cap and the grid plane is ap- 
proximately á inch, the spacing be- 
tween the anode plate and the grid 
plane is also approximately equal 
to inch. This permits utilizing a 
half -circular rotor as a tuning 
capacitor to resonate the plate and 
cathode tanks. By using simple 
180 -degree rotation, it is possible to 
utilize existing tuning dials. 

The tripler -power amplifier cir- 
cuits using parallel flat plates 
thereby eliminate the use of costly 
concentric -type cavities, and it is 
possible to obtain excellent efficien- 
cies using the 2C43 as triplers and 
power amplifiers. The apparent 
plate efficiency of the tripler is be- 
tween 25 and 30 percent and the 

(continued on page 132) 
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Hermetically Sealed 
FULLY APPROVED FOR JAN USES 

...NEW COMMERCIAL TYPES 

... ... 

POWER AND PRECISION RESISTORS 
The only complete line of hermetically sealed wire wound resistors on the 
market today, Sprague Ferrule Terminal Koolohms offer types, sizes, and 
resistance values for every power or precision resistor need. Operating 
voltages range from milli -volts to kilovolts; resistance values from 0.5 
ohms to 1,000 megohms. Fully protected by Sprague glass -to -metal seals, 
these ferrule terminal Koolohms will withstand the most severe salt water 
immersion aad temperature shock tests. These standard Sprague resistor 
types meet all applicable JAN Specifications. Similar types with even higher 
power ratings are available for commercial applications where severe 
thermal shock is not a factor. For complete description and rating data, 
write for Catalog No. 100E. 

SPRAGUE ELECTRIC COMPANY North Adams, Mass. 

WOUND WITH 

CERAMIC INSULATED 

WIRE 

111111111111 

KCCICHM layer winding 
taru cannot "swim" or 
short. Insulation has o di- 
electric strength of 350 
volts per mil. at 400'C. 

/111/ÄÄAii A 
KOOLOHM interleaved 
winding-Resistors are 
available having negligible 
inductance, even at VHF. 

Section of KOOLOHM wire 
with ceramic insulation re- 
moved to show contrast 
between bare and insu- 
lated wire. This flexible, 
heat -proof insulation is 
actually applied to the 
wire a" a temperature of 
1000'C. 
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Lapping 100-31e Crystals 

MODIFICATIONS of conventional 
techniques for grinding quartz 
crystals between abrasive -charged 
lapping plates now make possible 
the production of 0.001 -inch thick 
crystals with a high degree of paral- 
lelism and flatness, permitting 
fundamental crystal frequencies of 
100 me and higher. Breakage is al- 
most nonexistent during grinding, 
but difficulties in handling and 
properly measuring such thin crys- 

Lapping plate of tall plunger apparatus 
developed at National Bureau of Stand- 
ards for grinding quartz crystals as thin 

as a thousandth of an inch 

tats have so far prevented determi- 
nation of the limiting thickness for 
the equipment. 

The lapping method evolved is an 
improved form of the square block 
and cell method and exists in two 
slightly different models-the ink- 

well and the tall plunger. The ink- 
well type has a conical exterior and 
is essentially a keyed and closely 
fitting plunger and cylinder. The 
crystal is attached to the plunger 
by means of a drop of oil; the unit 
is then inverted and placed on the 
lapping plate. The crystal is thus 
confined between the piston and 
plate by the cylinder walls. A nest 
drives a number of such units over 
the lapping plate. The tall plunger 
model differs mainly in having a 
taller piston sliding on bearing 
screws by which the amount of wob- 
ble can be precisely controlled. 

BIBLIOGRAPHY 

L. T. Sogn and W. J. Howard, The Me- 
chanical Production of Very Thin oscil- 
lator Plates, NBS Jr!. of Research. Nov. 
1 949 ; RP2037. 

Pulse -Controlled Thyratron 
By J. G. SKALNIK 

Instructor in Electrical Engineering 
Yale University 

New Haven, Conn. 

MANY circuits have been developed 
for the purpose of controlling the 
conduction period of a thyratron 
that has an alternating voltage ap- 
plied to its plate circuit. The sim- 
plest of these methods is to place 
a variable direct -voltage bias on 
the thyratron grid. The magnitude 
of this bias voltage will control the 
instant during the half -cycle of 
positive plate voltage at which con- 
duction starts. 

A different approach is to utilize 
firing pulses, with the same repeti- 
tion frequency as the frequency of 
the plate voltage. If a pulse time - 
delay circuit, controlled by a direct 
voltage, is provided, the firing in- 
stant may be varied over the com- 
plete positive half -cycle of thy- 
ratron plate voltage. 

Circuit Details 

The circuit shown in Fig. 1 will 
perform these functions. A 60 - 
cycle sawtooth voltage is used as 
the signal for a cathode -coupled 
clipper circuit'. The output of this 
circuit is a rectangular pulse with 
a prf of 60, and a width that is con- 
trolled by the magnitude of the 
control voltage L. The width of the 
pulse may be varied, without diffi- 
culty, from 5 to 95 percent of the 
fundamental period of a 60 -cycle 
sine wave. This pulse is then differ- 
entiated and fed to the thyratron 
grid through a cathode -follower 
stage. Waveforms throughout the 

110V 
60 GPs 

Ec 

10,000 
+ 300V 

`. 
0 

I100,000 g -6N7 
0.01 

Lo 

6Std p 
- `' O o o O 

ro p q 
-4 o 

60 CPS 

FIG. 1-Circuit diagram of pulse -controlled thyratron with which the firing instant may 
be varied over the complete positive half -cycle of the thyratron plate voltage 
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For the MEASUREMENT of 

Q, INDUCTANCE and CAPACITANCE 

Radio frequency circuit design often requires the ac- 
curate measurement of Q, inductance, and capacitance 
values. For this application, the 160-A Q -Meter has 
become the universal choice of radio and electronic 
engineers throughout the country. 

Each component part and assembly used in the manu- 
facture of this instrument is designed with the utmost 
care and exactness. Circuit -olerances are held to values 
attainable only in custom built instruments. 

Consider, for example, the Q tuning capacitor as- 
sembly of the 160-A Q -Meter, specially manufactured 
for maximum range, low loss, and minimum residual 
inductance. The ultimate design of this unit was reached 
only after months of intensive engineering research to 
produce the finest in performance, quali -y, and work- 
manship. 

This is but one of the many desirable features of the 
160-A Q -Meter which contribute to its outstanding ac- 
curacy and dependability. 

Be sure to include the 160-A Q -Meter in your new 
equipment plans. 

A number of these instruments available for immeddate delivery. 

BOONTO ADIO C BOONTONNJUSA C \ . 

50 KC. to 75 MC. 

Shown above is the Q tuning rapacitator assembly of the 160-A 
Q -Meter. Note the following design features of this unit-features 
which insure reliable, trouble -free operation. 
A. Parallel connection of dual rotor and stator assemblies minimizes 

internal inductance and resistance. 
B. Spring silver fingers contact both sides of silver disc to provide 

low series resistance. 
C. Three point pyrex ball stator suspension reduces losses and permits 

accurate stator alignment. 
D. Four point parel mounting designed to produce maximum structural 

rigidity and capacitance stability. 
E. Precision -cut brass spur gears and stainless steel shafts, mounted 

in oversize bearings, assure long trouble -free service. 
F. Common stator mourning for main and vernier stator plates reduces 

loss and internal series resistance of vernier capacitor section. 
G. Positive shaft stop protects main rotor assembly and gears against 

mechanical overload. 

SPECIFICATIONS 

Oscillator Frequency Range: 50 kc. to 75 mc. in E ranges. 
Oscillator Frequency Accuracy: -r.1%, 50 kc.-50 mc. 

3%, 50 mc. -75 roc. 
Q Measurement Range: Directly calibrated in 0, 20-250. "Mut- 
tiply-Q-By" Meter calibrated at intervals from xl to s2, and also 
at x2.5, extending Q range to 625. 
Q Measurement Accuracy: Approximately 5% for di,ect reading 
measurement, for frequencies up to 30 mc. Accuracy less at higher 
frequencies. 
Capacitance Cal4bration Range: Main capacitor section 30-450 mmf, 
accuracy l% or 1 mmf whichever is greater. Vernier capacitor 
section +3 mmf, ze,o,-3 mmf, calibrated in 0.1 mmf steps. Ac- 
curacy 0.1 mmf. 

DESIGNERS AND :-AA.NJFACTURERS (5F THE Q METER - OX CHECKER 

FREQUENCY NtODSJLA-ED SIGNAL CEt- ERATOR BEAT FREQUENCY 

GENERATOR AND OTHER 0MlCI READING INS-FUMENTS 
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RESEARCH ROOST FOR MULTI -ELEMENT BEAMS 

Gains up to 127 times the power of a folded dipole are obtained from special multi - 
element beams during tests on this Rye, New York research tower built by W. F. 
Hoisinglon. At left corners of tower are two 32 -element special beams using 
vertical polarization, intended for mobile communication use. At right corner is 
four -element television beam peaked for one particular channel. Tower construc- 
tion permits easy mounting and adjusting of any size vhf array. Photo below 
shows corresponding horizontally polarized 32 -element beam for television or f -m 

reception far beyond normal service range of a station 

circuit are shown on the circuit 
diagram. 

Phase Control 

The phase of the sawtooth-genera- 
tor synchronizing voltage, con- 
trolled by the setting of the potenti- 
ometer R will determine the mag- 
nitude of E,, at which control will 
start. Figure 2 shows the two lim- 
its obtainable with the constants 
shown in the circuit diagram. The 
data for these curves were taken 
with a sawtooth voltage of approx- 
imately 60 volts peak amplitude. 
When a 30 -volt sawtooth voltage 

2.5 

ul 2.0 

w 1.5 
o- 

ç I.0 

? 0.5 

o 
0 20 40 60 80 100 120 

Ec IN VOLTS 

FIG. 2-Curves showing limits obtainable 
with constants shown in pulse -controlled 

thyratron circuit 

was used, essentially the same 
curves were obtained except that 
only about half as much variation 
in Ec was needed to cause the aver- 
age thyratron plate current to in- 
crease from zero to 2.5 amperes. 
In other words, if greater sensi- 
tivity is required, a smaller magni- 
tude of sawtooth voltage may be 
used. If a different shape of control 
curve is desired, the sawtooth volt- 
age may be distorted until the de- 
sired shape is achieved. 

A maximum of 100 microamperes 
of direct current was supplied by 
the control voltage E, under the 
conditions for the curve starting 
from the origin of Fig. 2. If this 
is objectionable, the common cath- 
ode resistor in the cathode -coupled 
stages may be increased or the con- 
trol voltage may be inserted into 
the circuit through a cathode -fol- 
lower. 

The thyratron used throughout 
was an FG -67 which requires a 
positive grid voltage for firing 
when the plate voltage is only 110 
volts. For applications using higher 
alternating plate voltages or a 
negative -grid thyratron, a fixed 

Continued on page 168 
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CORPORATION I 
Makers of 

Electrical Insulating 
Tubing and Sleeving 

Varglas Permafil Tubing 
excels oleoresinous and other 
synthetic coated tubing in 
several important performance 
characteristics. Outstanding 
among these are: 

for 

(4 -TOUGHNESS 
Remains pliable even after severe flex- 

ing. This new tubing can be twisted, bent 
or tied in knots with no loss in its dielec- 
tric value (7,000 volts). 

SOLVENT RESISTANCE 
Is relatively immune to alcohol. Pe- 

troleum and aromatic hydrocarbons have 

only slight effect after long exposure. / 

Impregnated 
With 

General Electric's 
ERMA 

snpe,r¡Or insu 4tiOne.e 

NEAT AGING 
Withstands more than 2,000 hours at 

105° to 110° C., 1,000 hours at 125° C. and 

extensive periods at 150° C. ta III 
BAKING 

Can be after -treated in baking and 

varnishing operations-reacts better than 

most oleoresinous materials. 

O AVAILABLE IN COILS 
-In standard colors and wide range of sizes. Meets or ex- 
ceeds all requirements of A.S.T.M. specifications. 

41111,. Send for FREE SAMPLE and complete data. 
ri _ _ _ _ aim aaai _ aaal _ _ _ 
VARFLEX Corporation, 308 Jay St., Rome, N. Y. 

Please send me full information as well as a free sample of your new 
Varglas Tubing impregnated with G.E. Permafil. I am particularly interested 
in samples suitable for 

Name 

Company 

Street 

City Zone State 
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NEW PR ODUCT Z 

Edited by WILLIAM P. O'BRIEN 

Ultrasonic Generator 
MULLARD ELECTRONIC PRODUCTS 

LTD., Century House, Shaftesbury 
Ave., London WC2, England, has in- 
troduced the type E.7562 ultrasonic 
generator. The r -f output is gener- 
ated directly by a silica triode capa- 
ble of producing 1 kw of r -f power. 
Four plug-in, rapidly interchange- 
able coil assemblies are provided 
for operation around nominal fre- 
quencies of 0.25, 0.5, 1 and 2 mc. 

The oscillator is housed in the up- 
per portion of the frame with the 
control panel immediately above. 
On the lower deck is the power sup- 
ply comprising two grid -controlled 
mercury vapor rectifiers, the fila- 
ment transformer and the high - 
voltage transformer. 

Miniature Relay 
STRUTHERS-DUNN, INC., 150 N. 13th 
St., Philadelphia 7, Pa. Frame 181 
miniature relay for low -voltage d -c 
operation offers resistance to the 
shock and vibration encountered in 
portable, mobile, aircraft and mili- 
tary applications. Any contact 
arrangement up to 4 -pole, double - 

throw can be furnished as a stand- 
ard open -type relay or with plug-in 
base and removable or hermetically 
sealed metal cover. 

Universal Bridge 
FREED TRANSFORMER CO., 1718-36 
Weirfield St., Brooklyn 27, N. Y. 
The No. 1150 universal bridge is a 
laboratory instrument designed for 
measurements of inductors, capaci- 

tors, and determination of resistive 
and reactive components of im- 
pedances. Frequency range is 20 to 
20,000 cycles. Accuracy is 1.0 per- 
cent. 

Voltage Regulators 
SORENSEN & CO., INC., 375 Fairfield 
Ave., Stamford, Conn., is producing 
a group of a -c line electronic volt- 
age regulators and d -c supplies. In- 
put voltage range is from 95 to 215 
volts a -c, 400 to 800 cycles; output 
voltage is adjustable between 100 
and 120 volts a -c; and regulation 
accuracy is 0.5 percent. One regu- 
lated d -c supply working from a 
400 -cycle line is now ready, rated at 

28 volts d -c output with a load 
range of 2.5 to 10 amperes. 

Bridge and Amplifier 
ELLIS ASSOCIATES, Box 77, Pelham 
65, N. Y. Model BA -1 bridge and 
amplifier, designed for complete 
control of all SR -4 gages and simi- 
lar instrumentation, drives any 
standard c -r oscilloscope. The unit 
comprises bridge elements, signal 
chopper, calibration system, ampli- 

fier and power supply. Bridge input 
is 50 to 2,000 ohm resistive ele- 
ments; signal chopper frequency, 
180 cps. For calibration ten re- 
sistors (10,000 to 10,000,000 ohms) 
are used. Amplifier input is 0.5 tif, 
2 mc. Power supply is self-con- 
tained batteries. 

Rectangular Connectors 
WINCHESTER ELECTRONICS CO., 6 E. 
46th St., New York 17, N. Y. Min- 
iature lightweight rectangular con- 
nectors are now available in 14, 21 
and 34 contacts. They are well - 
suited for instrumentation, such as 

strain gage, telemetering and pres- 
sure pickup installation. Breakdown 
voltage is 5,200 volts d -c, 3.600 volts 
a -c. 

Aircraft Thyratron 
CONTINENTAL ELECTRIC CO., Ge- 
neva, Ill. Type CE -330 thyratron 
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RAYTHEON RUGGEDIZED BSN1W* TUBES 

RATE TEN THOUSAND HOUR LIFE 

1500 
0 1000 

HOURS OF LIFE TEST OPERATION 

MAXIMUM READING 

2000 300 

MINIMUM RItÁDING 

4000 5000 ..600 

Her ''''e est chart, obtàthe as part of a ong life 

development contract from the National Bureau of 

Standards for a computer project. 

50 TUBES 

AVERAGE READING 

000 8000 

EST ONDITIO 
Ef = 6.3 Vac 
Ec = -8 Vdc 
Eb = 250 Vdc 

E TEST OPERATIONS 
Ef = 6.3 Vac. 

Eb.. 175 Vdc 
Pp/p = 1.4 Watts 

THESE RAYTHEON RUGGEDIZED TUBES ARE NOW AVAILABLE... REASONABLY PRICED 

Heater 

Type Description Typical Service Prototype Construction Volts Amps. 

2C50 Dual Power Triode Aircraft Control Equip. Banta' 12.6 0.3 

2C52 Dual Amplifier Triode Aircraft Control Equip. Banta! 12.6 0.3 

6AK5W Pentode RF Amplifier Military Ruggedized 6AK5 7 pin miniature 6.3 0.175 

6AL5W Dud Diode Military Ruggedized 6AL5 7 pin miniature 6.3 0.3 

6AS6W Pentode RF Mixer Military Ruggedized 6AS6 7 pin miniature 6.3 0.175 

6C4W f RF Power Triode Military Ruggedized 6C4 7 pin miniature 6.3 0.15 

615 W GT General Purpose Triode Military Ruggedized 615GT Standard glass 6.3 0.3 

6.16W t Dual AF -RF Triode Military Ruggedized 616 7 pin miniature 6.3 0.45 

6SA7WGTf Pentogrid Converter Military Ruggedized 6SA7GT Standard glass 6.3 0.3 

6SJ7WGT Pentode RF Amplifier Military Ruggedized 65J7GT Standard glass 6.3 0.3 

6SN7 W' Dual Triode Military Ruggedized 65N7GT Standard glass 6.3 0.6 

6X4W Fullwave Rectifier Military Ruggedized 6X4 7 pin miniature 6.3 0.6 

12J5WGT General Purpose Triode Military Ruggedized 1215GT Standard glass 12.6 0.15 

CK5654 Pentode RF Amplifier Commercial Aircraft Ruggedized 6AK5W 7 pin miniature 6.3 0.175 

CK5670 Dual Triode Commercial Aircraft Ruggedized 2C51 9 pin miniature 6.3 0.35 

CK5686 AF -RF Output Pentode Commercial Aircraft Ruggedized 9 pin miniature 6.3 0.35 

CK5694 Dual Power Triode Industrial AF -RF Amp. 6N7G Standard glass 6.3 0.8 

CK5725 Pentode RF Mixer Commercial Aircraft Ruggedized 6.456W 7 pin miniature 6.3 0.175 

CK5726 Dual Diode Commercial Aircraft Ruggedized 6AL5W 7 pin miniature 6.3 0.3 

tAvailable during the early part of 1950. ..2.7 watts Class A output. 10 watts Class C input power to 160 mc. 

*65N7W is the military designation for 6SN7WGT 

Plate 

Volts Ma. 

Grid 

Volts 

Screen Amp. Mut. 

Volts Mo. Factor Cond. 

300 12.5 - 24 

250 1.3 -2 - - 
120 7.5 Rk 200 120 2.5 

Max. Peak Inv. 330 Volts Max. To 9 ma. dc. 

120 5.2 

250 10.5 

250 9 

100 8.5 

250 3.5 

250 3.0 

250 9.0 

-2 120 3.5 

-8 - - 
Rk 50 

Rg 20000 100 8.5 

- 3 100 0.8 

-8 
Max. Peak Inv. 1250 Volts Max. 

250 9 -8 
lo 70 ma. dc. 

- - 
120 7.5 Rk 200 120 2.5 

150 8.2 Rk 240 
per sert. 

- - 
250 27 -12.5 250 5 

294 7 --6 - - 
120 5.2 120 3.5 

Max. Peak Inv. 330 Volts Max. lo 9 ma. dc. 

9.5 

100 

1750 

1900 

5000 

- 3200 

17 2200 

20 2600 

38 5300 

450 
Cone. Cond. - 1650 

20 2600 

20 2600 

- 5000 

35 5500 

- 3100' 
35 3200 

- 3200 

Note: All dual section tube ratings are for each section. 

ASK US if you don't find just tite tube you need in the above chart. Raytheon engineers stand ready to develop 

additional types for your tough service applications. 

SUBMINIA 
E SECT' ewtotrt 58, Ma 

DES and TRIODE ' 

-. 
T DIATION COUNTER G LIFE TUBE 
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was designed especially for the 
aviation industry. Its maximum 
height, excluding leads, is 6 inches, 
and maximum diameter, 23 inches. 
Filament voltage is 14 v and fila- 
ment current, 2.4 ±0.4 amperes. 
Heating time is 180 sec and deion- 
ization time, 200 µ sec. Minimum 
ambient temperature is -54 C and 
maximum, H-100 C. 

Powdered Iron Cores 
STACKPOLE CARBON CO., St. Marys, 
Pa. Molded of a new powdered ma- 
terial, Ceramag II iron cores are 
designed for television horizontal 
image deflection circuits. In screen 
areas where there is a sudden volt- 
age drop, the cores give ratios of 

from 1 to 8 or more. The units are 
of standard screw type construction 
and are available in a complete 
range of frequencies for modern 
television applications. 

Four -Channel Oscilloscope 
ELECTRONIC TUBE CORP., 1200 E. 
Mermaid Lane, Philadelphia 18, Pa. 
Model H-43 four -channel oscillo- 
scope, designed primarily for use 
with a continuous film type of re- 
cording camera, can indicate as 

many as four variables on a single 
5 -in. flat -face tube. It uses a type 
54SW c -r tube which operates at 
4,500 volts overall acceleration. 
Separate focus, intensity and posi- 
tioning controls are provided in 
each of the four channels, and posi- 
tioning in both horizontal and ver- 
tical directions is possible. The four 
signal amplifiers have a frequency 
range from 0 to 200 kc ± 3 db. 

Calibrated Preamplifier 
SOUND APPARATUS CO., Stirling, 
N. J. Model PR calibrated pre- 
amplifier is an all-purpose self- 
contained laboratory instrument, 

equally suitable for portable appli- 
cations. A flat response from 40 to 
40,000 cps, a dynamic range in ex- 
cess of 60 db, and a calibrated gain 
control in 5 -db steps from 0 to 50 
db, give a calibrated amplification 
into a low output impedance. 

Tracing Device 
SPECIAL PRODUCTS CO., Silver 
Spring, Md. The Electracer is an 
electronic tracing device capable of 
locating a defective point in wire, 

cable, metal pipe or other conductor 
in any type of electrical installation 
or apparatus. No technical knowl- 
edge is necessary to operate the in- 
strument. It consists of a signal 
generator, portable probe, receiver 
and headphones. A generated signal 
is followed with the probe and, am- 
plified by the receiver, it is heard in 
the headphones. Thus the route of 
the conductor (whether it be im- 
bedded in a wall or lost in a maze 
of other pipes and wires), point of 
defect or end of the conductor is 
quickly and positively determined. 

Carrier -Current Tube 
GENERAL ELECTRIC CO., Schenectady 
5, N. Y. Type GL -5824, a new tube 
for carrier -current application, is 
designed to provide high power out- 

put at relatively low plate and 
screen voltages in applications re- 
quiring long life and reliability. 
The power amplifier pentode has 
beam characteristics and has plate 
dissipation of 12.5 watts with plate 
voltage at 200 volts. Heater volt- 
age is 25 volts at 0.3 ampere. 

Reproducing Unit 
AUDAK Co., 500 Fifth Ave., New 
York 18, N. Y. The new Polyphase 
reproducer is a high -quality mag- 
netic unit which plays the various 
types of disks without shifting ap- 

(Continued on p 194) 
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NOW AVAILABLE 
on plastic or paper base 
with red or black oxide 

Audio Devices now offers you a complete 
line of highest quality magnetic 
recording tape - designed for matched 
performance in any tape recorder. 

You would have read this announcement twc 
years ago - except for one thing. Our engi- 
neers were not content to offer you a recording 
tape that was merely "good" by existing stand- 
ards of comparison. They wouldn't put their 
seal of approval on Audiotape until it had been 
so perfected in every detail that it would match 
the quality and uniformity which have charac- 
terized Audiodiscs for the past decade. 

Paper base Audiotape reached that goal last 
May, after more than 21/2 years of research and 
development. And now plastic base Audiotape 
has also graduated from the laboratory - with 
a degree of engineering excellence which is an 
unqualified recommendation to all professional 
recordists. Try it yourself - and note particu- 
larly the uniformity of output for the full 
length of the tape. A request on your business 
letterhead will bring you a free 200 -foot sample 
reel of the new plastic -base Audiotape, or two 
200 -foot reels of paper -base Audiotape, one 
with red oxide and the other with black oxide 
coating. 

N 4EYJ, AUDIO DEVICES, INC. 

syC 
. )H1 UO 

f 444 Madison Ave., N. Y. 22, N. Y. 

Export Dept.: ROCKE INTERNATIONAL 
13 East 40th St., New York 16, N. Y. 
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NEWS OF THE INDUSTRY 
Edited by WILLIAM P. O'BRIEN 

Amended I -F Pickup Rules 

THE FCC has amended Part 18 of 
its rules and regulations, effective 
Dec. 1, 1949, to relieve operators of 
type -approved or certified dia- 
thermy and other non -broadcast 
equipment from being required to 
eliminate interference to television 
and other receivers arising from 
direct intermediate -frequency pick- 
up of emissions from apparatus 
operating on prescribed frequencies 
and otherwise adhering to Commis- 
sion requirements. 

This rule -making concerns tele- 
vision reception primarily. The 
broad band required by tv signals 
tends to increase the receiver's sus- 
ceptibility to interference. Also, in- 
termediate frequency amplifiers for 
tv receivers are, for economic rea- 
sons, made less selective than those 
in a -m and f -m receivers. The prob- 
lem is not one of interference 
caused by operation of diathermy or 

H. L. Hoff moo Ernest Searing 

J. J. 3(a 

H. J. Hef1m, 

J. B. Eilíatt 

E. Alachtiicr R. C. $pra9 

other devices in the television chan- 
nels, but rather of interference re- 
sulting from direct i -f pickup by tv 
receivers of radiation from devices 
operating on other frequencies. 

The new rules have the effect of 
putting the initial responsibility of 
correcting tv receivers on their 
manufacturers. Interference to tv 
reception from direct i -f pickup 
could be eliminated by the use of 
traps, shields or filters in tv sets, 
or retuning the i -f system on a 

locally satisfactory basis. 

Radio Propagation Notice 
E1'n CTIVE November 1, 1949, a new 
broadcast signal of the National 
Bureau of Standards radio station 
WWV has improved one of the tech- 
nical radio broadcast services of 
the Bureau's Central Radio Propa- 

gation Laboratory. This signal, a 
warning of unstable conditions in 
the ionosphere, provides additional 
data on ionospheric disturbances- 
information of vital significance to 
the Armed Services and the com- 
munications industry in maintain- 
ing uninterrupted long-distance 
radio communications. 

Heretofore two grades of propa- 
gation conditions have been recog- 
nized in the notices given at 19 and 
49 minutes past each hour by sta- 
tion WWV, which continuously 
broadcasts standard radio fre- 
quencies, time announcements, and 
the standard musical pitch in addi- 
tion to the radio propagation dis- 
turbance notices. The letter N (in 
International Morse Code) repeated 
several times has signified normal 
conditions, while the letter W has 
constituted a warning that dis- 
turbed conditions were present or 
expected within 12 hours. 

A third category, indicating un- 
stable conditions and denoted by 
the letter U, is now being used 
when the forecasters expect satis- 
factory reception of short-wave 
communication or broadcast serv- 
ices employing high -power trans- 
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ONTJr DIALS 

all channels are clear! 

The tuning "channel" oA'I'ran,1ucent LAmtcom 
dials for TV is always highly legible. Lighted 
from behind, its printed numerals stand out 
bright and clear without glare. 

Translucent LAMiconnt won't "brown out" or 
warp. This thermosetting laminated plastic is 

tough, stable, moisture -resistant, attractive, color- 
ful, easy to clean, economical to fabricate-all the 
things you want in a material for dials, signs, 

Translucent LAMICOID dials mean clear, accurate 
tuning on Dumont Television Sets. Lighted from 
behind, numerals stand out sharply without glare. 

charts, nameplates or similar products. 

For visual devices of all kinds, you have a choice 
of three different grades of Decorative LAMICOID 
-Graphic, Translucent or Engraving. In addition, 
we offer a complete line of electrical insulating 
materials-perfected through our experience of 
more than a half century. Contact our nearest 
branch office or fabricator for further in fbrmation. 

*Registered Trade Mark 

MICA gr4 45684e COMPANY 
Schenectady 1, New York 

Office, In. Principal Cities 
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mitting equipment operating on the 
recommended frequency, but poor 
results on less well equipped serv- 
ices. Such conditions often occur 
as major disturbances subside. 
Although point-to-point communi- 
cation links are able to resume reli- 
able operation, mobile services and 
short-wave broadcasts continue to 
experience difficulty. The propaga- 
tion disturbance notices, broadcast 
in International Morse Code, pri- 
marily refer to the North Atlantic 
radio circuits. 

Frequency Nomenclature 
Revision 
IN VIEW of numerous inquiries con- 
cerning various abbreviations and 
symbols used to designate fre- 
quency bands or regions in the r -f 
spectrum, the FCC recently revised 
its Rules and Regulations to in- 
clude the internationally adopted 
system of frequency -band abbrev- 
iations. 

The system of abbreviations, ap- 
plicable to all U. S. non -government 
radio services, was set forth as 
follows: vlf (very low frequency), 
below 30 kc; l -f (low frequency), 
30 to 300 kc; m -f (medium fre- 
quency), 300 to 3,000 kc; h -f (high 
frequency), 3,000 to 30,000 kc; vhf 

MEETINGS 
DEC. 9-10: Second Southwestern 

IRE Conference, Baker Hotel, 
Dallas, Texas. 

JAN. 30-FEs. 3: AIEE Winter 
General Meeting, Hotel Stat- 
ler, New York, N. Y. 

FEB. 27- MARCH 3: ASTM Com- 
mittee Week and Spring Meet- 
ing, Hotel William Penn, 
Pittsburgh, Pa. 

MARCH 6-9: IRE Convention 
and Radio Engineering Show, 

Hotel Commodore and Grand 
Central Palace, New York 
City. 

APRIL 26-28: Fourth annual 
meeting of the Armed Forces 
Communications Association, 
Astoria, New York City, and 
Fort Monmouth, N. J. 

JUNE 26-30: Annual Meeting 
and 9th Exhibit of Testing 
Apparatus and Related Equip- 
ment, Hotel Chalfonte-Had- 
don Hall, Atlantic City, N. J. 

(very high frequency), 30,000 kc 
to 300 mc; uhf (ultrahigh fre- 
quency), 300 me to 3,000 mc; shf 
superhigh frequency), 3,000 me to 
30,000 mc; ehf (extremely high 
frequency), 30,000 mc to 300,000 
mc. 

In order to promote a standard 
system of frequency band symbols, 
recognized nationally and inter- 
nationally, the Commission encour- 
ages the use of this abbreviation 
system and suggests the discontinu- 
ance of the use of the following 
wartime military symbols in civil 
fields: 

P 200 mc Region 
L 1,000 me Region 
S 3,000 me Region 

RADIOLYIVIPIA 1949 

General view of the main -hall booths at Radiolympia (National Radio Exhibition), 
held in London, England, between Sept. 28 and Oct. 8, 1949, gives a good 
impression of the number of firms exhibñting. Although the accent was on tele- 
vision at the show, a wide variety of improved and more economical radio receivers 

were also exhibited 

X 10,000 me Region 
K 30,000 me Region 

50,000 mc Region 
The above abbreviations were 

evolved primarily for security rea- 
sons but also served as a brevity 
device which came to be widely 
used in the field of radio and radar 
for nomenclature and documenta- 
tion purposes by the military serv- 
ices and, primarily because of the 
brevity feature, by the non-military 
as well. Following the war, these ab- 
breviations were closely identified 
with large amounts of surplus elec- 
tronic equipment. 

New Elements 
Officially Named 
THE OFFICIAL nomenclature for 
eight man-made chemical elements 
was recently announced by the In- 
ternational Union in Chemistry in 
Amsterdam, Holland. In addition 
to the official naming of the ele- 
ments, which include the atomic 
bomb element plutonium, six of the 
older elements on the periodic table, 
known under different names in dif- 
ferent countries, will now be known 
officially under one name in all 
lands. 

The four transuranium elements 
(those beyond uranium, the ninety- 
second on the periodic table) made 
in America's atomic ovens, received 
the names proposed by their mak- 
ers: neptunium for element 93, 
plutonium for 94, Americium for 95 
and curium for 96. The four other 
man-made elements were named as 
follows: element 43, technetium; 
element 61, promethium; element 

(continued on page 226) 
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AUDIO 
OSCILLATOR 

MODULATION 
FREQUENCY 
SELECTOR 

AM O 
OFF 

FM 

SYLVANIA 
GERMANIUM áua ES 

assure accuracy 

test instruments 

O 
AM 6 A K 5 6C4 6AK5 

REACTANCE OSCILLATOR DOUBLER 
TUBE 2.7-54 MC 54-108 MC 

Diagram shows the 
four 1N34's used as 
meter rectifiers in 
Boonton's Type 
202-B Frequency 
Modulated Signal 
Generator. The di- 
odes help assure ac- 
curate operation over 
a frequency range of 
54 to 216 mc. 

Boonton Radio Corporation instruments using 
Sylvania Germanium Diodes include-in addition to 
the Type 202-B Frequency Modulated Signal Genera- 
tor-a VHF Signal Generator, a Univerter and a Glide 
Slope Test Set. And Boonton is just one of the many 
manufacturers who have found Sylvania Germanium 

SYIXNIA 
ELEC[RI C 
Electronics Division, 500 Fifth Avenue, New York 18, N. Y. 

ELECTRONIC DEVICES; RADIO TUBES; CATHODE RAY TUBES; PHOTOLAMPS; 
FLUORESCENT LAMPS, FIXTURES, WIRING DEVICES, SIGN TUBING; LIGHT BULBS 

1 
OAKS AMP. DOUBLER 

54 -108 MC 
108-216 MC 

CATH. 
IN3 

CATH. 
IN3 

AM 
O 

FM 
O 

3 

EXT MOD. 

RF OUT 

Boonton Radio Corporation 
uses four 1N34's to maintain 
accurate calibration of FM 

Signal Generator over 
wide frequency range 
Diodes ideal for assuring dependable product per- 
formance-or of making equipment designs more 
compact. You'll want the full story on these small, 
light, rugged diodes that require no heater supplies. 
Mail the coupon for information on the Sylvania line 
-including ceramic and new sealed -in -glass types. 

Sylvania Electric Products Inc. 
Electronics Division, Dept. E-2912 
500 Fifth Avenue, New York 18, N. Y. 

Please send me information on the complete line of Sylvania 
Germanium Diodes, including glass types. 
Name 

Position 

Company 

Street Address 

City State 
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An EASY and ACCURATE Way to 

Measure Audio Frequency Voltages 

Ballantine Mode, 300 

SENSITIVE 
ELECTRONIC 

VOLTMETER 
Featuring a Logarithmic 

Voltage Scale and 
Uniform Decibel Sccle 

Designed for the measurement of AC 1 01 tages from .001 Volt to 
100 Volts over a frequency range of 10 to 150,000 cycles. Accuracy 
of readings is at any point on the scale. Very stable calibra- 
tion-unaffected by changes in line voltage, tubes or circuit constants. 

Range switching in decade steps-easy to use-only ONE scale to 
read. Output jack and output control provided so that Voltmeter 
can be used as a high -gain (70 DB) high-fidelity amplifier. Acces- 
sories available to extend readings up to 10,000 Volts and down to 10 
microvolts. Precision Shunt Resistors convert Model 300 Voltmeter 
to very sensitive direct -reading millliammeter. Write for complete data. 

PRICE $200.00 

BALLANTINE (le 
LABORATORIES, INC. 

BOONTON N. J. U. S. A. 

In addition to the Model 3 0 0 Voltmeter, Bal- 

lanline Laboratories also manufacture Battery 

Operated Electronic Voltmeters, R. F. Electronic 

Voltmeters, Peak to Peak Electronic Voltmeters, 

and the following accessories-Decade Ampli- 

fiers, Multipliers, Precision Shuns Resistors, etc. 

TUBES AT WORK 
(continued from p 118) 

tE 
_ ----4 

--2C43 

O O O O 

ANODE 

PARALLEL PLATES -- 

FIG. 3-Inductors L:, L3 and L. are 
parallel -plate tanks. Floating rotors 
C4 tune L, and L. as shown above. 
Dimensions of plates are given in Fig.l 

power amplifier between 55 and 70 
percent. Power gain through the 
power amplifier was approximately 
4 to 1 at 300 plate volts. 

Coupling from the tripler plate 
to the power -amplifier cathode line 
is done by tapping down on the line 
with a sliding piece of phosphor 
bronze on the center conductor of 
RG59U coaxial cable. On the tripler 
plate and amplifier plate, the tap is 
very close to the shorted end, while 
it is nearly half way up the line on 
the cathode tank line of the power 
amplifier. It is necessary to add a 
small padder in the cathode tank to 
compensate for various tube grid - 
cathode capacitances. This is abso- 
lutely essential to realize maximum 
performance from the power ampli- 
fier. 

Power drive to the tripler is 
about 3.i watts at 150 mc. Power 
output at 450 mc is 7 watts. This 
is accomplished by staying within 
cathode current ratings and plate 
dissipation ratings of the 2C43. 

TV Interference From 
Incandescent Lamps 
INTERFERENCE to tv reception 
caused by incandescent lamps has 
recently been identified by several 
service and utility groups. Lamps 
on the point of burnout have long 
been known as sources of interfer- 
ence to radio and tv, the cause being 
sparking across a small gap in the 
filament wire. But interference 
from a lamp in good working order 
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Essex Nerve Systems can simplify the job of put- 
ting life into your electrical products. Essex Wire 
Assemblies have repeatedly proved to be the most 
economical, dependable and uniform of electrical 

LIFE LINES 
A sample Essex Wire Assembly to 
your specifications will prove more 
than words. Call an Essex represen- 
tative, or send your specifications to 
Service Engineering at the factory. 

BUILT TO PERFECTION 

WIRE ASSEMBLY AND 

Essex custom engineers your assembly for 
you; then builds it as an integrated unit, complete 

with controls. Through a network of plants 
Essex controls the whole operation from copper bar 
to your product. 

PROVED BY INDUSTRY 

CORD SET DIVISION 

ESSEX WIRE CORPORATION MONTICELLO, INDIANA 
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9t;i eae ta T V cúzcuitd weed 

G RAC O I L 
"One Good Turn -0 or a Million" 

EP713 

Vertical and Hori vontal Blocking 
Oscillator. Below Chassis 

mou rting 

Plate and Filament Transformer 
with and without Magnetic 

Shielding 

TELEVISION 

PWfilfreMe)14 
* Order these Gracoil TV Trans- 
formers and get identical physi- 
cal and electrical duplicates of 
original units used in all popular 
receivers. Used and endorsed 
by leading TV set manufacturers. 
Dependable. Trouble -free. We 
invite your inquiry. Write. 

Vertical Deflection Output 
Transformer 

Vertical and Horizontal B ocking 
Oscillator. Above Chassis 

mounting 

Filter Choke 

THE GRAMER COMPANY 
Electrical Coils and Transformers 

2734 N. PULASKI ROAD CHICAGO 39, ILL., U.S.A. 
ESTABLISHED IN 1935 

7 e SYMBOL of QUALITY for 62 YEARS 
WASHERS . . . Standard and Special, Every Type, Material, Purpose, 
Finish ... STAMPINGS of every Description . . . Blanking, Forming, 
Drawing, Extruding. 
Your most dependable source of supply - the world's largest manufac- 
turer of Washers, serving Industry since 1887. Over 22,000 sets of Dies. 
Submit your blueprints and quantity requirements for estimates. 

The World's Largest Producer of Washers 
211 S. BAY ST., MILWAUKEE 7, WIS 

YOUR 
INDUSTRY 
NEEDS THIS 

SHIPPING 
SERVICE 

Over a century of shipping experi- 
ence and constant improvement are 
back of nation-wide RAILWAY EX- 
PRESS, the world's largest coordi- 
nated rail -air transportation service. 
It's your complete, all-purpose 
facility for every size and type of 
shipment. 

When you use RAILWAY EXPRESS, 
you deal with one responsible car- 
rier. One single charge covers 
everything you need for satisfactory 
shipping. Specify RAILWAY EXPRESS 
for all your shipping requirements. 

aitt," Service 
for a 

SINGLE CHARGE means 
Pick-up and delivery in all cities and prin- 
cipal towns... Fast, uninterrupted rail or 
air service ... Automatic valuation coverage 
up to $50 or 50d per pound ... Two receipts - one to the shipper, the other from the 
consignee ... and many other advantages 
it will pay you to investigate. 

NATION-WIDE RAIL -AIR SERVICE 
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COMPONENTS- 

BPD's (Disks) and BPF's (Flats) 

for SPACE SAYING and ECONOMY 

Hi - 

2000 -200-200-5000 
Hi -Q 

.004 -.007 

ILLUSTRATIONS APPROXIMATELY ACTUAL SIZE 

Hi -Q. 

mmilms 

Hi -Q Disk and Hi -Q Flat Ceramic Capacitors fre- 
quently save space simply because their physical shape 
is more adaptable than tubular units ... and even more 
frequently because one of them serves in place of two, 
three or more individual capacitors. The multiple units 
also simplify soldering and wiring operations and thus 
effect substantial production economies. 

These are just a few of the many types of Hi -Q 
Components which are setting the highest possible 
standards for Precision, Quality, Uniformity and Mini- 
aturization. Our engineers are always available to 
work with you in developing capacitors or combina- 
tions of capacitors to best meet your specific needs. 
Please feel free to call on us at any time. 

Hi -Q BPD's (Disks) are available in capacities of from .001 
mf. to .01 mf. Dual units range from 2x.001 mf. to 2x.005 
mf. Triple units are supplied in standard rating of 3x.0015 
mf. and 3x.002 mf. All are guaranteed minimum values. 

Hr -Q BPF's (Flats) can be produced in an unlimited range 
of capacities. The number of capacities on a plate is limited 
only by the "K" of the material and the physical size of the 

unit. They do not necessarily have to have a 

Hi C( 
common ground as is the case 

with the disk type. 

cCiMPONENT S 
PRECISION BETTER 4 WRY$ Tested 

UNIFORMITrccuracy guaranteed 
your 

frontow 
material Production 

through of specified tolerance. 
o finished 

EPEN d ucho rY 
continuoquality 

s m nufa 
ov'Once. 

Our HsatisfaQ makesret 
Year after this fa torin terms of 

controls. entire 

Your of trouble-freeafY°ur customers' MINIATURIZATION product 
better. 

business 
make Themonte, smallestBIG 

VALUE 
Your 
business 

m production 
pssss ble space 

cep 
saving 

factc factors Pen 
6n h enta 

Jobbers -Address: Room 1332 
° your Profits, which. 

;educe 
101 Park Ave., New York, N. Y. 

Eéei'uaE 'ea&vece eete. 
FRANKLINVILLE, N. Y. 

Plants: Franklinville, N.Y.- Jessup, Pa.- Myrtle Beach, S. C. 

Sales Offices: New York, Philadelphia, Detroit, Chicago, Los Angeles 
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TUBES AT WORK (continued) 

a*tr 
Re ieaiwit 5.abudo jte 

ENGINEERED FOR ENGINEERS 

OSCILLOSYNCHROSCOPE 
Model OL -15B 

Designed for maximum usefulness in labora- 
tories doing a variety of research work, this 
instrument is suited to radar, television, com- 
munication, facsimile, and applications involv- 
ing extremely short pulses or transients. It 
provides a variety of time bases, triggers, 
phasing and delay circuits, and extended - 
range amplifiers in combination with all 
standard oscilloscope functions. 

THESE FEATURES ARE 

Extended - range amplifiers: vertical, 
flat within 3 db 5 cycles to 6 mega- 
cycles, full tube deflection; horizon- 
tal, flat within 1 db 5 cycles to 1 

megacycle. 
High sensitivity: vertical, 0.05 RMS 
volts per inch; horizontal 0.1 RMS 
volts per inch. 
Single -sweep triggered time base per - 

IMPORTANT TO YOU 

mils observation of transients or ir- 
regularly recurring phenomena. 
Variable delay circuit usable with 
external or internal trigger or sepa- 
rate from scope. 
Sawtooth sweep range covers 5 

cycles to 500 kilocycles per second. 
4,000 -volt acceleration gives superior 
intensity and definition. 

For complete data, request Bulletin MO 912 

SWEEP CALIBRATOR 

Model GL -22 A 
This versatile source of timing markers 
provides these requisites for accurate 
time and frequency measurements with 
an oscilloscope: 

Positive and negative markers at 
0.1, 1.0, 10, and 100 micro -seconds. 
Marker amplitude variable to 50 
volts. 
Gate having variable width and 
amplitude for blanking or timing. 
Trigger generator with positive 
and negative outputs. 
Further details are 
Bulletin MC -912. 

given in 

SQUARE -WAVE MODULATOR 
AND POWER SUPPLY 

Model TVN-7 

Here is the heart of a super high f re- 
quency signal generator with square - 
wave, FM, or pulse modulation. Pro- 
vides for grid pulse modulation to 60 
volts, reflector pulse modulation to 100 
volts, square - wave modulation from 
600 to 2,500 cycles. Voltage -regulated 
power supply continuously variable 
280-480 or 180-300 volts dc. For addi- 
tional data and application notes, see 
Bulletin MM -912. 

STANDING WAVE RATIO METER AND HIGH GAIN AUDIO AMPLIFIER 

Model TAA-16 

Ask for your FREE copy of 
our Brochure illustrating and 
describing all Browning Prod- 
ucts. 

in Canada, address Meas- 
urement Engineering Ltd.. 
Armprior, Ontario. 

EXPORT SALES 
9 ROCKEFELLER PLAZA 

Rm. 1422, New York 20, N.Y. 

Standing wave voltage ratios are read directly 
on the panel meter of this sensitive, accurate 
measuring instrument. 
Frequency range 500 to 5.000 cycles per second. 
Two input channels with separate gain control 
for each. 
"Wide-band"sensitivity 151 microvolts full scale. 
"Selective" sensitivity 10 microvolts full scale. 
Bolometer 'crystal switch adlusts input circuit 
to signal source. 

Write for Bulletin MA -912 containing full details 
of this useful instrument. 

BROWNING 
L a b o r a t o r l s, Inc. 
W I c b s t r, M a s s. 

ENGINEERED FOR ENGINEERS 

FIG. 1-Straight-filament type of lamp 
used in the tests 

had not been suspected. One of the 
first to track down such a source 
was the Communications Commit- 
tee of the Pennsylvania Electric 
Association. This group found that 
the Mazda A lamp (Fig. 1), an old 
type containing a straight -wire fila- 
ment in the form of a cage sup- 
ported on a glass post, was a nota- 
ble offender. Television service or- 
ganizations have detected similar 
interference from modern inside - 
frosted bulbs. 

To study the effect at first hand, 
the editors of ELECTRONICS re- 
quested the Pennsylvania Electric 
Association to provide a lamp 
known to cause the interference. 
The lamp was installed (Fig. 2) in 
an open holder about two feet away 
from a model 630TS television chas- 
sis. The lamp and receiver were 
fed from the same convenience out- 
let. 

The interference observed in the 
test takes the form of one or more 
horizontal bars, covering from 3 

to 50 lines of the image (corre- 
sponding to interference pulses of 

FIG. 2-Test setup of lamp and receiver 
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COAXIAL CABLE 

glass braid - 
moisture -seal wrap of 

"Teflon" tape sealed with 
silicone 

copper braid shield --3> 

silvered copper 
braid shield 

"Teflon" tape insulation 

sealed with 
silicone -- - 

conductor -4. 

HIGH -VOLTAGE 

CABLE 

glass braid 

E-"Teflon" tape 

insulation sealed 

with silicone 

HIGH -TEMPERATURE 

HOOK-UP WIRE 

F glass braid 

E --"Teflon" tape 

insulation sealed 

with silicone 

E-- conductor 

"TEFLON' TAPE INSULATION 

SERVES FROM -80° TO 500°F. 
No other available 
material has the com- 
bination of low elec- 
trical losses and heat - resistance of 
Du Pont "Teflon" 
tetrafluroethylene 
resin. 

"Teflon" tape is seeing wider and 
wider use in such applications as insu- 
lation for wire and cable, ground insu- 
lation for motors and generators, con- 
ductor and layer insulation in trans- 
formers and coils. Its power factor is 
less than 0.0005 and its dielectric con- 
stant only 2.0 over the entire spectrum 
measured to date, 60 cycles to 30,000 
megacycles. Its dielectric strength is 
excellent and is unaffected by tempera- 
ture changes up to at least 400°F. The 
tape gives service up to 500°F."Teflon" 

tape has excellent mechanical strength 
and pliability . at temperatures as 
low as -80°F. In wrapped construc- 
tion it fits even more tightly as the 
temperature is raised. It has zero water - 
absorption, and is unaffected by out- 
door weathering. 

"Teflon" is supplied by Du Pont in 
the standard shapes of rods, tubes, 
sheets, beading, and tape, and in mold- 
ing powder, both shredded and granu- 
lar. WRITE NOW for more data on 
the properties and electrical uses of 
"Teflon"! 

E. I. du Pont de Nemours & Co. 
(Inc.), Plastics Department, Main 
Sales Offices: 350 Fifth Avenue, New 
York 1, New York; 7 South Dearborn 
Street, Chicago 3, Illinois; 840 East 
60th Street, Los Angeles 1, California. 

*TRADEMARK REG. U. S. PAT. OFF. 

(Wire and cables shown above mode with "Teflon" Tape by 
Boston Insulated Wire & Cable Co., Boston, Moss.) 

Tune in to Du Pont "CAVALCADE OF AMERICA," 
Tuesday nights-NBC coast to coast. 

ÙPONS 
qt U S PAT.O/I 

1p/as ,'/cs 
BETTER THINGS FOR BETTER LIVING 

. .. THROUGH CHEMISTRY 
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ENLARGED VIEW 

e 

IF IT'S 

SPECIAL 

SEE 

PROGRESSIVE 

/aUAirt 
?ROMCO 

KEEP YOUR COSTS DOWN 

Progressive specializes in manu- 

facturing special heads, threads 
and finishes on any metal or alloy 
adapted to cold upset. Please 

write for catalog showing many 
Progressive specials. Catalog in- 

cludes purchasing and engineer- 
ing helps. 

7ÁB PROGRESSIVE 

MANUFACTURING CO. 

50 NORWOOD ST. 

TORRINGTON, CONNECTICUT 

SPECIALTY 
DRY BATTERIES 
Custom Built to Exacting 
Industrial and Electronic 
Requirements 
Whatever the unusual purpose or requirements 

of the dry battery you want, Specialty Battery 

Company can help you. We specialize in sup- 

plying hard -to -get dry batteries for thousands of 

special uses. We can also design and produce a 

Specialty battery to your own specifications. 

Write For our Catalog 
Save time and trouble. Use this 

catalog's complete listing and de- 

scriptions to find exactly the bat- 
tery you need for any conceiv- 

able purpose. 

I 

SPECIALTY BATTERY COMPANY 
A SUBSIDIARY OF THE RAYO -VAC RAY -O -VAC COMPANY 

MADISON 3, WISCONSIN 

rj.dE 
3 GREAT 

WOOS 
meet changing 

pickup needs! 
NOW a full line of Titone's amazing 
ceramic pick ups-made by famous 
Sonotone! All with these great basic 
features: Full frequency (response 
from 50 to 10,000 cycles.) Bell -like 
supertone makes new or old players 
thrilling. Climate -proof, moisture - 
proof, fungus -proof! Lightest pressure 
saves needle wear, revives worn records. 
NO needle talk! NO crystals, magnets, 
filaments to fail. NO pre -amplifiers. 
Performs perfectly for years! 

Call your Jobber or write to 
SONOTONE, Box 5, Elmsford, N. Y. 
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MAKE PLANS NOW IN YOUR 

1950 ADVERTISING BUDGET TO INCLUDE THE 

¢ P`e Qop 1e 

ro9 52.113 r C°4 , c7 

l.QO 1t`q.,ea13. ° 3 Q,,ret.. la'Z Qoc.t°r9A.. g0.v 
R`º gea geaeóe¿ot`e 

a 
gt.. 

`°íeááyCC.. Gorrq. 4G,a 
e`'aG°GtS'ó t 20.0. Jeo 4c o qg 

oa te°sC°.. S. A,°esg eadctr (R e SáÿrC4 GGS 

0x-S\A 

THE BUYING GUIDE 
THAT IS USED BY 

YOUR PROSPECTS AT 

THE POINT 
OF SALE 

1 950-1 951 

electronics 
BUYERS' GUIDE 

electronics BUYERS' GUIDE 

A Proven 

SALES -PRODUCING TIE-UP 

at the 

POINT OF SALES 

ABC A McGRAW-HILL PUBLICATION e ABP 
330 West 42nd St., New York 18, N.Y. 

Write or phone your local ELECTRONICS district man- 
ager for complete details of the Buyers' Guide Issue. 

7 / eeK/ tri'V Aced 
ELECTRONICS BUYERS' GUIDE is used throughout 
the year by design, production, maintenance and 
control engineers and purchasing agents because it 

is the only complete, accurate source of electronic 
product information. 

Product source is determined FIRST by reference to 

the Directory Section in which products and manu- 
cturers are listed But engineers need more than 

na , es. They need technical data before they can 
buy specify 

That's w -re the tie-up pays off for there is a page 
number re -rence after the product listing of every 
Buyers' Gui. - advertiser. This permits quick refer- 
ence to the n-cessary technical data. The design 
engineer can the specify ... which means in reality 
.. A SALE HAS B . N MADE. 

Summing up, this mean you've caught your prospect 
at a most vital and imp tant time - The Point Of 
Sales-when buying deci ons are made. An ad- 
vertisement in the Buyers' Gui e is the most effective, 
economical way of reaching the greatest number of 
potential buyers at that vital time. 
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Brush Oscillographs mean 

you can prove better quality 

to your customers! 

n 
Send them ink -on -paper records of product character- 

istics ... recordings that are-Instantaneous-Accurate 

-Permanent. 

Recordings from D.C. to 100 cps. of surface characteris- 

tics, pressures, strains, vibrations, and countless other phe- 

nomena are easily made by Brush Oscillographs. When- 

ever desired, recordings may be stopped for notations 

on chart paper. A.C. or D.C. signals may be measured - 

Investigate 
Brush measuring 
devices before you 
buy...they offer more 
foryour money. Why 
not have a Brush 
field engineer call? 
At no obligation, of 
course. Just call or 
write, today, you 
will find it worth a 

few seconds' time! 

DEVELOPMENT COMPANY 

3405 Perkins Avenue Cleveland 14, Ohio, U.S.A. 

MAGNETIC RECORDING DIV. ACOUSTIC PROD. DIV. 

INDUSTRIAL INSTRUMENTS DIV. CRYSTAL DIVISION 

Canadian Representative: 
A. C. Wickman, (Canada) Ltd., P. O. Box 9, Station N, Toronto 14 

TUBES AT WORK (continued) 

F'IG. 3-Interference on channel 4 con- 
sisted of two bars 

200 to 3,000 microseconds dura- 
tion). The wider bars display beat - 
pattern striations having from 50 
to 150 black and white segments in 
the width of the picture. The beat 
pattern indicates that each pulse of 
interference has a frequency in the 
vicinity of the picture carrier, and 
is frequency modulated over a 
range of 1 to 2 mc. The possibility 
that the interference occurs at in- 
termediate frequencies is ruled out 
by the radical change in its charac- 
ter as the receiver is tuned from 
one channel to another. The pulses 
of interference are synchronous, as 
is to be expected, with the fre- 
quency of the local power system. 

With the particular lamp tested, 
the strongest interference was ex- 
perienced on channel 4 (66-72 mc), 
and took the form of two bars (Fig. 
3). When the lamp bulb was par- 
tially shielded by placing one's hand 
over it, the intensity was reduced 
markedly, but otherwise retained 
its character, as shown in Fig. 4. 

FIG. 4-Partial shielding of bulb re- 
duces the intensity of the bars 

On channel 2 (54-60 mc) the inter- 
ference was less intense and ap- 
peared in three bars (Fig. 5). On 
channel 5 (76-82 mc) onty one bar 
appeared, likewise of low intensity 
(Fig. 6). On channels 7 to 13 (174- 
216 mc) very little interference was 
noted, although one small bar, too 
faint to be photographed, was seen 
on channel 13 (210-216 mc). 

When the lamp was removed 
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Redesign with TRUARC cuts unit cost 42e 
saves 7/2 minutes assembly time 

SCREW AND WASHER HOLD FLOATING GEAR IN PLACE 
in old model newspaper facsimile recorder. Gear stud may 
rotate at pivoted end, making removal of screw difficult. 
Screw head takes up valuable space. 

Nor i``T ye \ % i 
1 

Ell 
ii 

/ 
TRUARC RING REPLACES SCREW AND WASHER in this 
typical application. Truarc Ring saves space, makes assem- 
bly -disassembly quicker and easier No screw slots to get 
burred up. 

Not only do 22 Truarc Rings save time and money 
in production for Times Facsimile Corporation, 
New York. They also make maintenance easier and 
faster-a basic advantage in a machine on duty 
24 hours a day. 

Redesign with Truarc Rings and you too will 
save! Wherever you use machined shoulders, nuts, 
bolts, screws, snap rings, cotter pins, there's a 
Truarc Ring that does a better ¡ob of holding parts 
together. 

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

WALDES 

AEG. a. S PAT. OFF. 

RETAINING RINGS 
WALDES KOHINOOR, INC., LONG ISLAND CITY 1, NEW YORK 

WALDES TRUARC RETAINING RINGS ARE PROTECTED BY U S PATS 2.382.948. 2.416.852. 2.420.921. 2.411.761 AND OTHER PAIS. PENG. 

22 WALDES TRUARC RINGS GIVE 
THESE BIG ADVANTAGES: 

1/2 inch space saving permits money -saving 
use of standard relay rack. 

7'/2 minutes assembly time saving. 

424 overall unit cost saving. 

Replace tapping with simple grooving 
operation. 

Speed maintenance because Truarc Rings 
are easy to assemble and disassemble ... 
can be used over and over again. 

L 

Waldes Kohinoor, Inc., 47-16 Austel Place E12 
Long Island City 1, N.Y. 

Please send 28 -page Data Book on Waldes Truarc 
Retaining Rings. 

Name 

Title 

Company 

Business Address 

City Zone State 

Ì 

*J 
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AN T A 
R A PRODUCT S 

G E N ER_ A 

L 

p R A I O N 

i S O N E 

l L M C 

V E N U E. N E W X O R K 22, N.Y. 

444 

an open letter 
December, 

1949 

owdered Iron 
Cores 

To All Users Sf A. ask your 

Anywhere' order is placed 
for cores' in these 

Next time 
your What material 

do you use 

maker this question: He's 

cores? is Carbonyl 
Iron Powders, 

good. gives 

If his answer 
the market.n be sure 

quality material onu at no extra 

you 
the highest sk yourself 

this 
question: 

est stability 
possible 

e he 
name, 

temperature 
and atmosphericfinest core 

you another of 
besure 

'the 
of high Q, sure I' m getting s ? CanIron P supply you 
cost? 

, use Carbonyl core maker c 
Ask your 

doesn't Your 
Iron 

Powders what 
The answer 

is obvious. Carbonyl for yourselfe 
_ if he uses 

GAFF 
order. can make: 

with the 
best - time you place 

an 
Q materials 

core maker 
next low-cost, high 

a difference 
these 

Sincere? -y, 

ANTARA PRODUCTS ilm Corporation 

General Aniline 
& F 

G.A.&F Carbonyl 
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toi all users of powdered iron cores .. . 
Core users-here's a tip that will guarantee you cores 

made of the highest quality materials on the market. 
Ask your core maker for cores made with Carbonyl Iron 
Powders. You will guarantee yourself high quality cores 
because Carbonyl Iron Powders are high quality products 
with low loss characteristics. They are manufactured and 
tested for quality under the most rigid conditions. 

It costs no more to secure Carbonyl Iron Powder cores. 
On a performance basis, they offer savings not possible 
with other magnetic powder. 

Your core maker knows about these high Q materials. 
He is familiar with their stability, their ease of insulation, 
and the controlled particle size distribution. That's why 
we say, next time you order, insist on Carbonyl Iron 
Powders for best results! 

ANTARA PRODUCTS 
GENERAL 

AMINE & FILM CORPORATION 

444 MADISON AVENUE 
NEW YORK 22, N. Y. 

Iron Powders MEMBER 

METAL POWDER 

ASSOCIATION 
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INSULATING AND PROTECTING antenna lead-ins with "SCOTCH" No. 33 Electrical 
Tape. Weather -resistant tape protects aluminum -copper contacts against electrolytic corrosion. 

Now T V antennas get all - weather insulation 
Service costs cut on 1 year 

Wet connections were caus- 
ing "ground out" TV sig- 
nals until servicemen began 
insulating antennas with 
"SCOTCH" No. 33 Elec- 
trical Tape. Now, this tough 
tape is giving lasting pro- 
tection in practically every 
kind of weather-interfer- 

maintenance guarantee 

ence from damp line -splices 
has been minimized. 
You can get expert advice 
on how "SCOTCH" Elec- 
trical Tape can save you 
time and money on your 
next insulating job by drop- 
ping a card to Dept. ES -129 
today. This service is FREE. 

i 

Quick Facts About "SCOTCH" No. 33 Electrical Tape 

HIGH DIELECTRIC STRENGTH-over 7,000 volts. 
TOUGH-plastic backing is abrasion resistant, unaffected by 
water, acids, alkalies, alcohols, exposure to sun, rain, snow, ice. 

STRETCHY -conforms snugly to uneven surfaces. 
REMEMBER- for perfect high -heat insulation use 
"SCOTCH" Electrical Tape No. 27. Glass -backed. 

Made in U. S. A. by 

MINNESOTA MINING & MFG. CO., St. Paul 6, Minnesota 

also makers of other "SCOTCH" Brand Pressure -Sensitive Tapes, "UNDERSEAL" 
Rubberized Coating, "SCOTCHLITE" Reflective Sheeting, "SAFETY -WALK" 

Non -Slip Surfacing, "3M" Abrasives, "3M" Adhesives. 
General Export: DUREX ABRASIVES CORP., New Rochelle, N. Y. 

Eh Canada: CANADIAN DUREX ABRASIVES LTD., Brantford, Ontario 

TUBES AT WORK continued) 

FIG. 5-Three bars appeared on chan- 
nel 2 

about 20 feet from the receiver and 
connected to a separate outlet (join- 
ing the receiver outlet through the 
fuse box over 40 feet of BX cable), 
the interference disappeared on all 
channels except channel 4, and then 
only one bar was of sufficient 
strength to be visible. 

FIG. 6-Channel 5 interference con- 
sisted of one bar 

These observations indicate that 
the source of the interference is 
shock excitation of one or more 
tuned circuits whose natural res- 
onances are in the 50- to 100 -mc 
band. One possible explanation is 
thermal vibration, causing the fila- 
ment wire to make intermittent 
contact with its supports. This 
would cause the natural period of 
the filament wire, considered as a 
resonant system made up of its own 
self inductance and distributed ca- 
pacitance, to change synchronously 
with the alternation in voltage drop 
along the wire. If the duration of 
the intermittent contact is brief, 
the resonant circuit formed by the 
wire receives a brief pulse of ex- 
citation from the power line once 
each cycle. 

Lamps of the type shown are still 
in use, particularly in rural dis- 
tricts, and are most often found in 
attics and cellars. Instances of this 
type of interference which come to 
the attention of readers should be 
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DPI 
now offers 

"High Vacuum 
in a 

Unit Package" BALLAST 
TANK 

TO 

MECHANICAL 
PUMP 

Ballasted VMF-80 Exhaust Unit- 
typical example of how DPI sim- 
plifies highest vacuum for your use. 

... for higher vacuum 
on production lines 
This simplified unit can be installed at 

each station of a rotary exhaust machine to 
augment a mechanical pumping system, 

or to replace mercury diffusion pumps. It 
should assure faster production and attain 
much higher vacuum -a much desired 
result for manufacturers of electronic 
tubes and many other evacuated products. 

QUICK -OPENING 
HIGH VACUUM SEAL 

SOLENOID VALVES 

^------- 

a 1 

3 -STAGE 
FRACTIONATING 

DIFFUSION 
PUMP 

... as a better tool 
for the laboratory 
The physicist, chemist or electronics re- 

searcher will find this economical package 

advantageous on all manner of experi- 
ments. The ballast tank assembly may 

save hours in achieving highest stages of 
vacuum. The system can be let run with 
a minimum of attention to make high 
vacuum instantly available when needed. 

For more detailed information on this and other high 
vacuum packages to fit your particular requirements, write 

Vacuum Equipment Division 
DISTILLATION PRODUCTS, INC. 

Subsidiary of Eastman Kodak Company 

727 RIDGE ROAD WEST, ROCHESTER 13, N. Y. 

Distillers of Oil -Soluble Vitamins and Other Concentrates for Science and Industry; Manufacturers of High Vacuum Equipment. 
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// 

There's Modern Magic in TV "Staging" and more 

PROFITABLY VERSATILE TV Broadcasting 
with the New Stage No.1 

and the GRAY 
TELOP 
This most versatile telecasting 
optical projector enables dual pro- 
jection with any desired optical 
dissolve under exact control. 

The accessory STAGE NUMBER 1 

adds three functions separately or 
simultaneously: a) teletype news 
strip, b) vertical roll strip and c) 

revolving stage for small objects. 

The TELOP, used with TV film cam- 
eras, permits instant fading of one 
object to another, change by lap 
dissolve or by superimposing. 
Widest latitude is given program 
directors for maximum visual 
interest and increased TV station 
income. 

GRAY, RESEARCH and Development Co., Inc. 

/ A / 
A11C 

KIM TYPE 

1HERmU 

gbigko 
FEATURES: - Compensated for ambient tempera- 
ture changes from -40° to 110° F ... Hermetically 
sealed; not affected by altitude, moisture or other 
climate changes ... Explosion -proof ... Octal radio 
base ... Compact, light, rugged, inexpensive .. . 

Circuits available: SPST Normally Open; 
SPST Normally Closed. 

PROBLEM? Send for "Special Problem Sheet" 

1 
Lo 

VOLTAGE or 2aV 

I 
', C BATTERY 6 CHARGER 

VARIES APPPOE 

50% 

16 Arbor St., Hartford 1, Conn. 

PROVIDE DELAYS RANGING 

FROM I TO 120 SECONDS 

WITH AMPEEITE 
VOLTAGE VARIES 
ONLY 

2% 

Amperite 
REGULATORS 
are the sim- 
plest, lightest, 

cheapest, and most compact method of obtaining 
current or voltage regulation ... For currents of .060 
to 6 Amps.... Hermetically sealed; not affected by 
altitude, ambient temperature, humidity. 

Write for 4 -page Illustrated Bulletin. 

HMPERITE CO., Inc., 561 Broadway, New York 12 , N. Y. 

In Canada: Atlas Radio Corp., Ltd., 560 King St., W. Toronto 

<GRA 
DY> ._rROEFwì 

IRk RFG V. S 

º r 
I 

1 

I 
I 

N6 
sopREME CONTACT AtgcR'q4 

I I 

._ 

BRUSHES 
,' 

CONTACTS 

in BRUSHES 
for high current density mini- 
mum wear low contact drop 
low electrical noise self -lubri- 
cation 

in CONTACTS 
for low resistance non -welding 
character 
GRAPHALLOY works where others won't! 
Specify GRAPHALLOY with confidence. 

*A special silver -impregnated grc.phite 

GRAPHITE METALLIZING 

CORPORATION 

1055 NEPPERHAN AVENUE, YONKERS 3, NEW YORK 
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New Higher Power 
Electron Tube with 

All -Ring Seals 

Now Available for Full Power 
Operation Up to 110 rocs/sec. 

The availability of the Machlett 
ML -354, a compact, super -power water 
and forced -air cooled triode for opera- 
tion up to 110 mcs/sec. in FM, AM, 
TV and industrial service is a con- 
tribution of significant proportion to 
progress in all fields of electronic de- 
velopment. The tube is provided with 
coaxial filament, grid, and plate seáls, 
making it ideally suited to cavity - 
type circuits. 

Superior Design Features 
Developed to satisfy the need for 

higher -power electron tubes in broad- 
cast, communications, research, and 
industrial services, this all -ring -seal 
triode is of a balanced electrical and 
mechanical design. Its low plate im- 
pedance makes it ideally suitable for 
broad band applications. All electrodes 
mount directly from heavy copper 
cylinders, resulting in a structure 
which is far superior, electrically and 
mechanically, to conventional water- 
cooled electron tube design ; all glass - 
to -metal seals are of Kovar, and the 
large diameter seals give increased 
strength and freedom from excessive 
heating at electrode contacts. The tube 
incorporates a high -conductivity, 
heavy -wall copper anode. The integral 
anode water jacket and quick change 
water -coupling, contribute to easy and 
rapid tube replacement. The cathode 
is a 16 strand self-supporting tho- 
riated-tungsten filament, completely 
balanced and stress -free throughout 
life. The rigidly supported grid and 
cathode are designed to give uniform 
anode heating. The grid is capable of 
unusually high heat dissipation con- 
tributing to maximum stability of 
tube performance and circuit opera- 
tion. 

Wide Application 
The foregoing design features and 

characteristics are incorporated in 
the ML -354 triode, developed by 
Machlett Laboratories, Inc., Spring- 
dale, Conn. The ML -354, having basic 
design features usable over a wider 
range of power and frequencies than 
has been heretofore available in tri- 
odes, finds applications, among others, 
in high -power AM, FM and TV broad- 
casting, cyclotron and synchrotron 
oscillators and in induction and dielec- 
tric heating. (advertisement) 

DESCRIPTION 
The ML -354 is a compact, general purpose, high power electron tube 

designed for operation at full power up to 110 mcs/sec. It is an all -ring -seal 
water and forced -air-cooled triode capable of giving in excess of 50 kilowatts 
output power at 108 mcs/sec. in grounded grid circuits with 10 kilowatts 
driving power. Considerably higher power is available at lower frequencies. 
This tube is ideally suited for cavity operation, and its low plate impedance 
is advantageous for broad band applications. Features include Kovar glass - 
to -metal seals, sturdy electrode structures, integral anode water jacket, and 
quick change water coupling. The cathode is a stress -free self-supporting 
thoriated-tungsten filament. 

GENERAL CH 
Electrical 
Filament Voltage 12.5 volts 
Filament Current 220 amps 
Amplification Factor 25 
Interelectrode Capacitances 

Grid -Plate 65 uuf 
Grid -Filament 83 uuf 
Plate -Filament 2.4 uuf 

ARACTERISTICS 
Mechanical 
U uuilin Vertical, Anode Down 
\ ater-flow on Anode 

for 75 KW Dissipation 45 gpm 
for 50 KW Dissipation _ 30 gpm 

Air Flow on Seals 
to limit glass to 165°C. .. 220 cfm 

Net Weight, approximate 40 lbs 

MAXIMUM RATINGS: Radio -Frequency CW Oscillator 
Max. Freq. 
50 nies/see. 

Max. Freq. 
110 nacs/sec. 

DC Plate Voltage 15 9 kVdc 
DC Plate Current 13 13 Adc 
DC Grid Voltage -1.6 -1.6 kVdc 
DC Grid Current 2.5 2.5 Ade 
Plate Input 195 100 kW 
Plate Dissipation 75 50 kW 

For complete technical data on the ML -354 high power, 
all -ring -seal triode, write to Engineering Department, 

MACHLETT LABORATORIES, INC. 
Springdale, Conn. 

MA(H Ej 
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TUBES AT WORK (continued) 
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-TO SOLVE SHOCK AND 
VIBRATION PROBLEMS 

Leading industrial manufacturers, seeking to meet 
production schedules and reduce costly delays, find it profitable 
to call in Robinson engineers NOW . . when new products are 
contemplated and still in the planning stages. Only then can every 
important problem of vibration and shock control be anticipated in 

advance .. and a solution planned. 

Such a program will result in the protection of the manufac- 
turers' equipment-effectively and economically. The VIBRASHOCK 
system then becomes an integral part of the unit or mechanism .. 
coordinated with its construction to insure maximum performance. 

MET -L -FLEX, the new all -steel resilient cushion, exclusive 
with Robinson VIBRASHOCK mounts, assures new high standards of 
performance, greater durability and exceptional tolerance to load 
and temperature variation. 

Whether your vibration problems are known, or remain to 
be worked out . . use the time -proven abilities and experience of 
the Robinson organization-a leader in the field. 

Robinson VIBRASHOCK mounts, incorporating MET -L -FLEX, 

are available in standard mounting 
base sizes and as unit mounts. Special 
designs will be developed to meet 
unusual problems. Detailed literature 
and performance curves will be sent 

on request. 

unison AuIATlon, Inc. 
TETERBORO, NEW JERSEY 

UIBRI1T1011 [OIITROL EI1G111EER5 

reported to the editors with a brief 
description of the character of the 
interference, the type of lamp caus- 
ing it, the location of lamp and re- 
ceiver, and the channels on which 
it is observed.-D. G. F. 

Signal Circuit for 
Model Railroads 

By WILLARD W. VAN ALLEN 
A'ashiagton, D. C. 

MODEL RAILROAD enthusiasts who 
use the so-called two -rail system, 
whereby direct -current power is 
supplied to the locomotives through 
the two running rails, are faced 
with a problem in signal -circuit de- 
sign, since the same two rails must 
provide both running power and 
signal control. Many circuits have 
been proposed and are in use, but 
all offer one or more serious faults. 

An ideal signal system should 
provide indication of the presence 
of a train or single car in any or 
all blocks regardless of whether 
running power is supplied and of 
the polarity of this power. If the 
signal system is also operated on 
direct current, it is obvious that 
when running power is supplied to 
two or more blocks simultaneously 
from a common source, the gap in 
the rails intended to isolate one 
block from another is effectively 
shunted by the power feeders and 
the individuality of the blocks is 
lost. 

Any direct -current signal system, 
therefore, requires a separate 
source of running power for each 
block. Separate power for each 
block unquestionably simplifies the 
signal control problem, but offers 
the serious objection of high cost 
and complex control panels, since 
independent speed controls are also 
required for each block. 

The necessity for isolating each 
block for signal purposes while 
allowing power distribution from a 
common source immediately sug- 
gests the use of alternating current 
for signal control. The blocks can 
then be isolated from each other 
by choke coils and from the power 
supply by capacitors, as shown in 
the lower half of Fig. 1. 

For effective isolation, the ratio 
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for Continued Leadership 
in Insulation" 

IRVINGTON INSULATES 

J,e,c.r/e,éa6 

From generating equipment to fractional hp motors .. . 

from heavy duty cables to radio circuits ... IRVINGTON 

insulations are universally selected to keep equipment and 

circuits functioning more efficiently ... more economically. 

And for all the newer insulation requirements ... involving 

higher temperatures, higher peripheral speeds, better 
chemical resistance ... IRVINGTON has special insulations 

exactly suited for each job. 

A partial list of IRVINGTON product groupings is given 

below; complete literature as well as generous samples 

of any IRYINGTON insulation gladly furnished on request. 

VARNISHED CAMBRIC and TAPE 

VARNISHED CANVAS 

VARNISHED SILK, NYLON, RAYON 

INSULATING PAPERS 

Varnished, Asbestos, 

Acetate Coated 

ADHESIVE BACKED YELLOW 

VARNISHED CAMBRIC 

° SLOT INSULATIONS 

All Combinations for 

Class A, B and H Insulation 

IRVI NGTON 
VARNISH & INSULATOR CO., Irvington 11, N. J. 

- FIBERGLAS INSULATIONS 

Varnished Coated 

Silicone Coated 

Silicone and Mica Combinations 

VARNISHED TUBINGS and SLEEVINGS 

FLEXIBLE EXTRUDED PLASTICS 

In all shapes, thicknesses, colors 

INSULATING VARNISHES 

Baking and Air Drying 

HARVEL OIL STOP 
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T OROIDS for Performance 
Close tolerance toroidal coils wound on % inch diameter, or larger, 
cores. Inductance tolerances can be maintained to 0.]%. Available 
with balanced windings, taps and close -coupled secondaries. 

Where a wide frequency range of oper- 
ation is required, coils with extremely 
low distributed capacity are available. 

LENKURT ELECTRIC CO. 
CALIFORNIA SAN CARLOS 

Lenkurt knows how 
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' Write for further details 
including our Worker 
Training Program 

INDUSTRIAL DEPARTMENT 
CHAMBER OF COMMERCE 
DULUTH 3, MINNESOTA 

tbe 

ARMATURE PAPER 
Strong Kraft with high 
dielectric strength and anti- 
corrosion properties. 

CABLE WRAP 
Flat or creped Kraft; can be water- 
proofed or made anti -corrosive as 
required. 
CORE BASE PAPER 
Controlled conductivity; free from 
harmful chemical action. 
INSULATION PAPER 

High physical strength, high dielectric 
strength. 
ANTI -RUST PAPER 
Treated to prevent rusting of metal 
with which it is in contact. 
ANTI -CORROSIVE PAPER 

Chemical properties carefully con- 
trolled to assure neutrality. 

Centraline Engineered Electrical 
Papers are designed especially to solve 
your particular problem. They can 
replace more expensive materials, im- 
prove product design, increase pro- 
duction and reduce manufacturing 
costs. Uniformity and adherence to 
specifications is assured by laboratory 
control from pulp to finished Electri- 
cal Paper. 

Consult a Central Paper Engineer - 
he will be glad to discuss your prob- 
lem with you and provide samples for 
testing. No obligation of course. 

REG. U. S. 

0 Nu, 4 
(Qa 

'err 

RA L 

.- 
Cl 

E PAT. OFF. 

CENTRAL PAPER COMPANY 
INCORPORATED 

2442 LAKESHORE DRIVE, MUSKEGON, MICH. 
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characteristics of Arma Induc- 
tion Generators. The informa- 
tion may suggest applications 
of these components to your 
designs. 

Development Design 
.. . To Top Flight 

T hIs tahle gls.es thc. eeeenlial ._ n t at i o nEngineers 
an n 

TYPE FRED. 

INPUT OUTPUT RESIDUAL AT 0 SPED (m.v.) ROTOR 
INERTIA 
Oz. in.' 

WEIGHT 
(lbs.) 

ALLOW. MAX. 
STATIC FRIC. 

Oz. In. VOLTS AMPS. WATTS 
Volts per 

100 R.P.M. 
Specified 

R.P.M. Phase In -Phase Ouadrature Harmonic 

1A60 60 24 0.18 2.0 0.33±5% 900 0°±1.5° 10 10 10 0.22 1.5 0.2 

SE 60 90 0.15 5.0 1.0 ±1% 600 0'±0.5° 5 5 15 2.60 6.3 0.75 

03ADC DC 24 0.15 3.5 0.070 V.D.C. (approx.) for an acc leration of 1400 Radians/Sec 2 0.019 0.54 0.1 

3 DC 38-46 0.12 5 0.1 V.D.C. (approx.) for an acceleration of 1400 Radians/Sec.2 0.25 3.0 1.0 

Induction Generators that serve 

importantly in ARMA'S Post -War 

Technique of electrical "BRAIN 

BLOCK" instrumentation 

"Brain Block" instrumentation quickly de- 
scribes any custom arrangement of light, 
.small, accurate standard Arma components 

o make precision instruments and controls. 

Wide Use for Tachometer Type 

Arma'n 1A60 and 5E Generators are of the 
tachometer type. They generate an A.C. 
voltage equal to the product of excitation 
voltage and rotor speed with minimum in- 
troduction of phase shift, harmonics or 
quadrature voltage. The linear voltage - 
speed characteristics of these units over 
wide speed ranges and the low level of 
quadrature and harmonics at very low or 
zero speed indicate their selection where a 
voltage proportional to speed is required. 
The units are designed to minimize sensi- 
tivity to temperature changes and each is 
calibrated and standardized for complete 

interchangeability. Advantages include: 
linearity deviations extremely shall over 
wide speed range: minimum phase shift; 
and low residual voltage. 

Where to Use Acceleration Type 

The Arma 3 and 03ADC Generators are of 
the acceleration type. This type is D.C. 
excited and its output is a D.C. voltage 
proportional to acceleration of the rotor. It 
is extremely useful in servo systems having 
severe damping requirements and in sys- 
tems where it is necessary to measure or 
limit the acceleration. 

Features of Arma Ind. Generators 

1. Rugged constructions and high me- 
chanicalaccuracy. 

2. Lote' friction and inertia. 
3. High output to inertia ratio. 

4. Enginecrrrl precision. 

New Oppor`unities in Other Arma 
Components, too 

While you re-examine, in the light of these 
Generators, designs once limited by avail- 
able components, it may pay you to have 
up to date information on: Arma Synchro 
Units for remote control and indicating 
purposes; two-phase Induction Motors for 
servo -mechanisms and control devices: 
Electrical Resolvers for solving problems 
involving triangles, coordinates and vec- 
tors; high -precision Mechanical Differen- 
tials for instrument applications; D.C. Step 
Motors for remote control purposes; and, 
Induction Potentiometers for the smooth, 
stepless rotation required in modern `Brain 
Block" instrumentation. 

Entering its .32nd year, Arma Corporation is so fully committed on urgent defense projects as to preclude its presently 
undertaking industrial instrumentation. However, you are incised to request whatever information you may need to 
explore the possibilities of making use of any Arma product which has been released from security restrictions. 

ARMA 

PRODUCTS 
RELEASED 

FOR 

PRIVATE 
INDUSTRY 

ARMA CORPORATION 
2 5 4 3 6th STREET, BROOKLYN 3 2, N. Y. 

SUBSIDIARY OF AMERICAN BOSCH CORPORATION 

ARMA ELECTRICAL RESOLVERS* ARMA SYNCHROS ARMA INDUCTION MOTORS ARMA INDUCTION 

GENERATORS ARMA MECHANICAL DIFFERENTIALS ARMA ALTERNATING VOLTAGE COMPARATOR 

COMPUTING MECHANISMS INDUSTRIAL CONTROLS STABILIZATION DEVICES NAVIGATIONAL 

EQUIPMENT LIMITRON AUTOMATIC INSPECTION SYSTEM 

: Licensed for use under Arma patents Nos, 2.465,624 and 2,467,646. license information available. 

QUALITYd MPRECISION 

INSTRUMENT 
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A'pplieations UiiIiiited 

ALSO FOR MOBILE AND 
SPECIAL INSTALLATIONS 

POWRMIKE 
SYSTEM PC -66 

THE 

PO WRMIKE 

AMPLIFIES WITHOUT 
VACUUM TUBES 

OPERATES FROM ANY 
6 VOLT D.C. SOURCE 

INSTANTANEOUS OPERATION 

DEPENDABLE, FOOL -PROOF, 
ECONOMICAL 

.The new UNIVERSITY POWRMIKE opens a new field for sound 
distribution. Low in cost, requiring no amplifier, completely portable, 
POWRMIKE can be used in thousands of applications where power 
supply or high cost rule out sound amplification. POWRMIKE has 
a maximum output of 1.5 watts, reproduces speech with excellent 
fidelity and is instantaneously operated by handy press -to -talk switch. 
Additional speakers may be added for broader coverage and special 
switching arrangements. 

POWRMIKE is the perfect answer for voice amplification in stores, 
carnivals, rallies, waiting rooms, auctions, outdoor markets, sight seeing 
buses and boats, school group activities, police and fire department 
work, etc. Get the complete story on sensational POWRMIKE, today. 

MODEL PC -66 - For applications requiring portability. Includes: POWRMIKE 
microphone wired to loudspeaker, "Hot -Shot" type battery mounting bracket 
with volume control, and automobile current adapter. 
MODEL PC -60 - For mobile operation and special installations. POWRMIKE 
microphone, loudspeaker, and automobile cigarette lighter adapter, supplied 
unwired. 

WRITE DEPT. E FOR ILLUSTRATED CATALOG 

keteheA4 LOUDSPEAKERS INC 
80 SO. KENSICO AVE., WHITE PLAINS, N. Y. 

Famous World -Wide for LOUDSPEAKERS DRIVER UNITS TWEETERS PORTABLE POWRMIKES 

TUBES AT WORK (continued) 
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FIG. 1-Circuit diagram of tuned-circui 
signal and power distribution system 

for model railroads 

of impedances between the choke 
coils and capacitors must be at 
least 10 to 1. The choke coils must 
carry the full running current of 
at least one ampere and have low 
resistance to avoid objectionable 
voltage drop. If low -frequency 
alternating current for signal con- 
trol circuits is to be used, therefore, 
large and expensive chokes and 
capacitors are required. At higher 
frequencies, however, this difficulty 
is avoided. 

R -F Signaling 

It has been proposed to use a 
source of radio -frequency power for 
signal indication, using the above 
outlined method of block isolation. 
In this system the presence of a 
train in a block would complete an 
r -f circuit from one rail to the 
other through suitable capacitors 
mounted between the wheels of the 
rolling stock. 

The r -f signal current flow- 
ing in this circuit would then oper- 
ate an electronic relay of suitable 
design. However, it has been found 
that the leakage of high -frequency 
currents through the roadbed and 
switches is so high that reliable 
operation is very difficult to obtain. 

This difficulty is overcome by 
using the rails as part of a tuned 
circuit in a modified form of capac- 
itance relay. Thus the condition 
of the block, that is, occupied or 
free, effectively controls the signal 
circuit, while no signal current in 
the usual sense is required to flow 
between the rails. This also greatly 
simplifies the problem of altering 
the rolling stock to obtain signal 
operation. 

A schematic diagram of such 
a tuned -circuit signal system is 
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s .f. wrxw 

CLARE New Type "J" Relay 

Provides Sure, Positive Action 
Design 

with Exclusive TwiflC0IttD 

Here, at last, is a twin -contact de- 
sign in which the chance of contact 
failure is actually reduced to the prac- 
tical limit. 

Exclusive design of the CLARE Type 
"J"d.c. Relay allows the twin contacts 
to operate independently of each 
other so that one contact is sure to 
close even when the other may be 
blocked by presence of dirt or grit. 

This sensational new relay combines 
the best features of the conventional 
telephone -type relay with the small 
size and light weight developed dur- 
ing the war for military aircraft use. 

Weighing little more than two ounces, 
slightly over two inches in length, it 
has the sturdy construction, large con- 
tact spring capacity, extreme sensitiv- 
ity, and adaptability to a wide range 

of specifications for which CLARE 
Relays are noted. 

Modern designers, working to de- 
velop close -coupled, compact equip- 
ment to meet today's streamlined 
standards, welcome this highly effi- 
cient combination of capacity and 
small size. 

CLARE Relays are especially de- 
signed for jobs where ordinary re- 
lays won't do. If you have such a 
relay problem, Clare Sales Engineers 
are located in principal cities to help 
you work out a Clare "Custom -Built" 
Relay that will just fit your needs. 
Write: C. P. Clare & Co., 4719 West 
Sunnyside Avenue, Chicago 30, Illi- 
nois. Cable Address: CLARELAY. 
In Canada: Canadian Line Materials, 
Ltd., Toronto 13, Ontario. 

CLARE RELAYS 
"Custom -Built" Multiple Contact Relays for Electrical and industrial Use 

All These Features . and 
More ... Provided By 
CLARE Type "J" Relay 

Independent Spring Contacts. Dome 
shaped contacts on movable springs; flat 
discs on fixed springs. 

High Current -Carrying Capacity. Twin 
contact points of palladium. Rated cur- 
rent -carrying capacity: 4 amperes, 150 
watts. 

New Design Large Armature Bearing 
Area. Hinge type armature has new de- 
sign bearing providing largest possible 
bearing surface. Pivot pin turns in cylin- 
der of different metal which is full width 
of heelpiece. 

Sensitive, Efficient Magnetic Structure. 
Heelpiece and other magnetic iron parts 
are exceptionally heavy for size of relay 
... provide highly sensitive and efficient 
magnetic path. 

High Operating Speed. Deigned for 
extremely fast operation ... a minimum 
of one to two milliseconds. 

Permits Handling Large Spring Loads. 
Power and sensitivity permit handling of 
large spring loads. Both single and dou- 
ble -arm relays available. Maximum of 
10 springs on single -arm relay ... 20 
springs (10 in each pileup) on double -ant 
relay. 
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New Specifications 

MIL-C'S015 
for AN Connectors 

AMPHENo», 

- - - AMPHENOL leads again 

with the most extensive availability 

of AN CONNECTOR types. 
MIL C-5015 is now the official Governmental desig- 

nation of specifications for the AN connectors for the mili- 

tary services. 
The new specifications call for only minor changes in me- 

chanical detail. Here, as usual, Amphenol has exceeded the 

specifications in high quality mechanical production. There 

are major changes in marking and nomenclature and it is 

interesting to observe that Amphenol provides the most 

extended availability. The November Amphenol 
Engineering News will publish a comprehen- 

sive availability list as well as illustra- 

tions of all inserts. Watch for this 

authoritative issue. 

Lidt- eie 
48=0532a 

Are you receiving the 
monthly periodical Am - 
phenol Engineering News? 
The November issue will 
be especially informative 
on the subject of AN con- 
nectors. 

AMERICAN 
1830 SO. 54" 

Amphenol also has extensive 
facilities for processing AN 
Connectors into complete har. 
ness assemblies. 

AMPHENok 

TUBES AT WORK (continued) 

shown in Fig. 1. Each block con- 
trol circuit consists of an electron - 
coupled oscillator transformer - 
coupled to a detector circuit. The 
secondary of the coupling trans- 
former and the capacitance of the 
rails constitute a tuned circuit 
whose output is rectified, conven- 
iently by a 1N34 crystal diode, and 
applied to the grid of a triode hav- 
ing a relay in its plate circuit. For 
simplicity a single 6F7 may be em- 
ployed, using the pentode section as 
the oscillator and the triode section 
as detector. The diode -triode type 
cannot be used unless separate 
power is supplied for each block 
signal circuit. 

With no train in the block, the 
frequency of the oscillator is ad- 
justed by means of C, until the 
input to the detector is at or near 
resonance. Sufficient voltage is then 
developed across the grid resistor 
of the triode to cause cutoff and 
the relay is relaxed. Any change in 
the impedance of the rails then 
detunes the circuit and causes re- 
lay operation. This impedance 
change is effected by the presence 
in the block of a locomotive whether 
running or idle without any addi- 
tional capacitance or resistance. 
Hence no alteration of the locomo- 
tive is required. 

Wheel Bridgivg 

To secure signal operation by a 
single car, it is necessary, as in 
other systems, to provide a bridge 
between the insulated wheels. This 
may be a small capacitor of 10 µµf 
or more, or a high resistance. How- 
ever, since the required capacitance 
is very small, it may be obtained 
simply and effectively by building 
a capacitor on the axle of the truck 
with a conductive paint. The axle 
and insulating bushing are first 
coated with a dielectric material 
such as rubber cement, care being 
taken to insure complete coverage. 
When thoroughly dry, a layer of 
conductive silver is applied over the 
insulation so that it is continuous 
with the insulated wheel. In this 
manner a cylindrical capacitor of 
ample capacitance to operate the 
signal circuit is formed without the 
necessity of mounting a capacitor 
in the car and providing flexible 
contacts with the wheels. It should 
be pointed out that in choosing the 
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Thousands of specifications are filled by the complete 
line of Allied Relays-seven of which are grouped around 
the Allied emblem of engineering leadership. 
Allied Control engineers pioneered the design of relays 
from signal circuits to 75 ampere contacts, coils from 
12 milliwatts to 31/2 watts to give the smallest mounting 
area and accessible wiring facil;ties. 
* Type "BOHO" is D,P.D.T. relay sealed with standard 
octal plug. Contact rating of 5 to 10 amperes and coil 
capacity of 115 v. D.C. at 2.5 watts and 220 volts; 25 
and 60 cycles at 4.5 volt-amperes. 
* Type "CN" is S.P.S.T, double break relay with 50 ampere 
contacts and coil capacity of 115 v. D.C. at 3.5 watts and 
220 volts; 60 cycles at 10.5 volt-amperes. 
' Type "BN" is 6 P.D.T. relay with 15 ampere contacts and 
coil capacity of 115 v. D.C. at 3.5 watts (not available 

in A.C.). 
'Type "BG" is S.P.D.T. relay with 2 ampere contacts and 
coil capacity of 25 v. D.C. at 50 milliwatts (not available 
in A.C.) 
`Type "BO" is D.P.D.T. relay with 15 ampere contacts 
and coil capacity of 115 v. D.C. at 2.5 watts and 220 
volts; 25 and 60 cycles at 4.5 volt-amperes. 
`Type "F" is S.P.D.T. with 2 ampere contacts and coil 
capacity of 85 v. D. C. at 1.5 watts (not available in 
A.C.). 
`Type "SK" from S.P.S.T. up to 4 P.D.T. with 1 ampere 
contacts and coil capacity of 60 v. D.C. at 750 milliwatts 
(for 4 P.D.T. relay) not available in A.C. 
Allied Control representatives are located throughout 
the United States. A short note to our home office will 
give you the name of our nearest representative. 

ALLIED CONTROL CO., INC 2 EAST END AVENUE, NEW YORK 21, N. Y. 
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TUBES AT WORK (continued) 

STUPALITH 
A new Stupakoff ceramic 

Proof against 

EXTREME THERMAL SHOCK 

Specimens have been 

heated to *II )00° F and 

-plunged in ICE WATER-goo cycles 

-plunged in DRY ICE -100 cycles 

-plunged in LIQUID AIR-goo cycles 

with NO FAILURE, and 

NO APPARENT DAMAGE! 

STUPALITH designates a group of ceramics offered 

by Stupakoff. These have low expansivity and excep- 

tional resistance to extreme thermal shock. Forming 
is done by casting, extrusion or pressing. Maximum 

use temperature 1200° C.-2192° F. 

Write for bulletin 849 giving full details. 

STUPAKOFF CERAMIC and MANUFACTURING CO. 

Telephone LATROBE 1400 LATROBE, PA. 

insulating material something must 
be used which will not be redis- 
solved by the vehicle of the con- 
ductive paint. For this purpose a 
latex material was found most sat- 
isfactory. 

The signal system described 
offers an indication and control de- 
vice which is free from the ob- 
jections and difficulties of other 
two -rail circuits. It is not unduly 
complicated and need not be ex- 
pensive. If indication only is 
required, the plate -circuit relay may 
be replaced by a l or i -watt neon 
pilot light, thus further simplifying 
the circuit. 

Radio -Controlled Airport 
Lighting 
THE NIGHT -FLYING PILOT is con- 
stantly plagued by the thought that 
when he arrives at his destination 
the landing field lights will not be 
turned on. A Bellflower, Cali- 
fornia, airport manager and a local 
electronics consultant have what 
they consider to be the solution for 
small airports which may be unat- 
tended at night. 

Since most night -flying planes 
are equipped with radio transmit- 
ters, they struck on the idea of hav- 
ing a system by which the pilot 
approaching the field could turn on 
the field's lights and have them re- 
main on long enough for him to 

By switching the carrier of his trans- 
mitter on and off seven times in rapid 
succession, the pilot turns on the air- 
port's landing lights as he approaches 

the field 
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"EL" XENON GAS -FILLED TUBES 

RECTIFIERS 

FULL WAVE RECTIFIER 
EL 1C 

D.C. Output (Amps.) 1.0 
Peak Anode Current 4.0 
Peak Inverse Volts.... 725 

J 

FULL WAVE RECTIFIER 
EL 3C 

D.C. Output (Amps.) 2.5 
Peak Anode Current 10.0 
Peak Inverse Volts.... 725 

. 
FULL WAVE RECTIFIER 

EL 6C 
D.C. Output (Amps.) 6.4 
Peak Anode Current 25.6 
Peak Inverse Volts.... 725 

HALF WAVE RECTIFIER 
EL 6B 

D.C. Output (Amps.) 6.4 
Peak Anode Current 40.0 
Peak Inverse Volts.... 920 

HALF WAVE RECTIFIER 
EL 16F 

D.C. Output (Amps.) 16.0 
Peak Anode Current 96.0 
Peak Inverse Volts.... 620 

Filament Volts 2.5 Filament Volts 2.5 Filament Volts 2.5 Filament Volts 2.5 Filament Volts 2.5 
Filament Amperes .... 6.0 Filament Amperes .... 11.5 Filament Amperes .... 17.0 Filament Amperes .. 21 Filament Amperes ... 36 
Overall Length 51/2" Overall Length 7" Overall Length 71/2" Overall Length 91/2" Overall Length 155/8" 

GRID CONTROL RECTIFIERS 
(THYRATRONS) 

EL C1J 
D.C. Output (Amps.) 1.0 
Peak Anode Current 8.0 
Peak Forward Volta.. 450 
Peak Inverse Volts.... 700 

EL C3J 
D.C. Output (Amps.) 2.5 
Peak Anode Current 30.0 
Peak Forward Volts.. 750 
Peak Inverse Volts....1250 

Filament Volts 2.5 Filament Volts 2.5 
Filament Amperes .... 6.3 Filament Amperes 9.0 
Overall Length 41/4" Overall Length 61/4" 

EL C1J/A 
D.C. Output (Amps.) 1.0 
Peak Anode Current 8.0 
Peak Forward Volts.. 750 
Peak Inverse Volts....1250 

EL C31/A 
D.C. Output (Amps.) 2.5 
Peak Anode Current 30.0 
Peak Forward Volts 1000 
Peak Inverse Volts....1250 

Filament Volts 2.5 Filament Volts 2.5 
Filament Amperes .... 6.3 Filament Amperes 9.0 
Overall Length 41/4" Overall Length 61/a" 

SEND FOR 

DESCRIPTIVE CATALOG 

EL C61 
D.C. Output (Amps.) 6.4 

EL C161 
D.C. Output (Amps.) 16.0 

EL C6C 
D.C. Output (Amps.) 6.4 

Peak Anode Current 77.0 Peak Anode Current 160.0 Peak Anode Current 77.0 
Peak Forward Volts.. 750 Peak Forward Volts 1000 Peak Forward Volts. 2000 
Peak Inverse Volts....1250 Peak Inverse Volts....1250 Peak Inverse Volts 4000 
Filament Volts 2.5 Filament Volts 2.5 Filament Volts 2.5 
Filament Amperes .... 21.0 Filament Amperes .... 31.0 Filament Amperes 24.0 
Overall Length 9" Overall Length 10" Overall Length 11" 

EL C6J/A 
D.C. Output (Amps.) 6.4 
Peak Anode Current 77.0 
Peak Forward Volts. 1000 
Peak Inverse Volts....1250 
Filament Volts 2.5 
Filament Amperes 21.0 
Overall Length 9" 
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here's your answer to problems in 

OSCILLOSCOPE 
RECORDING/ 

FAIRCHILD V lcill,a -Pecahcg CAMERA 
This new engineering tool is finding more and more use in - 
I. Recording of electronic circuit performance. 
2. Comparison of performance after changes have been made. 
3. Study of complex high -frequency signals. 
4. Comparison of two or more simultaneous phenomena. 
5. Telemetering. 
6. Analysis of high-speed transients. 
7. Monitoring of random transients. 
8. Maintenance of laboratory records. 

A remote control connection plus dynamic braking makes it possible to start 
and stop the camera automatically by the signal itself, thereby making a com- 
plete record of irregularly occurring phenomena without wasting film and 
without any attention on the part of the operator. Other features include: 

a) Sharp, clearly defined images on inexpensive 35mm film or paper; b) writ- 
ing speeds up to 270 inches per microsecond; 20 seconds to 20 hours of record- 
ing on 100 -ft. rolls of film, or 3íV3 minutes to 81/3 days of recording on 1000 -ft. 
rolls; d) no obstruction of oscilloscope controls; e) permits viewing of 'scope 
while photographing phenomena. 

The Oscillo -Record Camera, designed by Fairchild in close cooperation with 
leading users and manufacturers of cathode-ray oscilloscopes, is the product of 
the world's foremost manufacturer of precision specialty camera equipment. It 
can be adapted to practically all 3 -in. and 5 -in. oscilloscopes. 

Complete details may be obtained by writing to Dept. WS, Fairchild Camera 
and Instrument Corporation, 88-06 Van Wyck Boulevard, Jamaica 1, N. Y. 

CAMERA AND INSTRUMENT CORPORATION 

TUBES AT WORK (continued) 

make his approach, land, and taxi 
up to the hangar. 

In the system finally adopted, the 
pilot simply flips his transmitter on 
and off seven times in rapid succes- 
sion, and a receiver and relay sys- 
tem in the airport's flight tower 
turn on the lights for an interval of 
about 30 minutes-long enough for 
any normal approach and landing. 
If the pilot requires additional time, 
he may turn the lights on for 
another 30 -minute period by re- 
peating his original transmitter 
keying. 

The photograph shows the plane 
which was used in initial tests on 
the equipment. 

Typesetter 
EXPERTS are predicting sad things 
for the present-day line -casting ma- 
chines since the introduction, sev- 
eral months ago, of an electronic 
type -setting machine which does the 
same job with increased speed and 
efficiency and much more versatil- 
ity. 

The machine was developed by 
the Graphic Arts Research Founda- 
tion. It consists of a typewriter - 
type keyboard on which the letters 
are selected, and a system which ac- 
tually photographs a line of type 
after a certain number of char- 
acters have been set. The electronic 
system stores the letters until the 
whole line has been set, and then 

Electronic type -composing machine. A 
line of characters is stored in electronic 
circuits, automatically justified, and 
transferred to a photographic plate 
which can be used to make a printing 

plate in about five minutes 
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NEW Motor Speed Controls 
for D -C Motors from A-C..Lines 

0 SPEED 12 

yOMER E ATäR 
MIO OVERL0AO aREANER 

INTERNAL TINE DE{.AT 

aPREVENTS 

MOTOS FROM 
S 

AFTER NTUNINN.00N POWER 

REVERSE 

ils,* 
STOP 

FRYYARD 
.wN" 

111,1M11111,... + 

Type 1700 

These New General Radio VARIAC* Speed Controls Feature 

Operatior of/3 and 1/4 h.p. d -c shunt or com- 
pound, 1/2. h.p. d -c shunt and 1/20 h.p. universal 
motors, from A -C LINES 

Continuously -variable Speed Ranges of Over 
15 to 1 

Extremely fast Starting - Large Overload 
Capacity 

Fast Stopping - Dynamic Braking (on 1/3 and 
14 h.p. units 

Extremely Fast Reversing 

Good Speed Regulation 

Smooth Operation - Less Torque Pulsation 

Straightforward Circuit 

All Controls and Circuits in One Small, Easily 
Mounted Box 

For Use with STANDARD D -C Motors, No be- 
rating Necessary 

*Trade Name VARIAC is Registered at the U. S. Patent Office 

Type 1701 

Variac Speed Controls 

TYPE FOR USE WITH 
D -C MOTOR OF 

A -C LINE PRICE 

1700 -AL y, or CIA h.p. shunt or 
compound wound 

105-125 volts 
(50-60 cycles) 

$175.00 

1700 -AH ditto 210-250 volts 175.00 
(50-60 cycles) 

1701 -AK 1112O h.p. shunt wound 105-125 volts 65.00 
(60 cycles) 

1701 -AU V20 h.p. Universal 105-125 volts 65.00 
(60 cycles) 

For complete data write for: 
VARIAC MOTOR CONTROL BULLETIN 

GENERAL RADIO COMPANY Cambridge 39, 
Mlassachusetts 

90 West St., New York 6 920 S. Michigan Ave., Chicago 5 1000 N. Seward St., Los Angeles 38 
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NEW 2 INSTRUMENTS 

easier to read! 
or4(rel able! 

D 
Here's a new 2'// -inch instrument-styled to match the recently announced 

31/2 -inch line-and specially designed for quick, easy reading. 

\\\::::N.::l 

Arc lines have been eliminated, leaving only the upright scale divi- 
sions, marked with legible vertical numerals. 

A new type of tapered pointer helps focus the eye directly on the 
reading being taken. 

And, the attractively styled case masks the lower part of the scale, 
covering all markings except those essential for reading. 

IMPROVED INTERNAL DESIGN-The mechanism is a single, self-con- 
tained unit, all parts of which are supported by a high -coercive Alnico 

magnet. This assures permanent alignment even under severe operating 
conditions. 

The high -strength Alnico magnet permits the use of a large air gap 
This reduces the danger of foreign particles causing stickiness. The 

higher torque to weight ratio gives improved performance and better 
damping. The high torque also permits the use of large -radius pivots 

which can withstand greater vibration. 
All these features contribute to the reliability and sustained accuracy 

of these instruments (2 per cent of full scale, except rectifier types, 
which are t5 per cent). Plan to incorporate these instruments in your 

radio, testing, or television equipment. They're available (in round or 
square case) as d -c ammeters, milliammeters, microammeters, voltmeters, 

thermocouple ammeters, and rectifier microammeters, milliammeters, 
and voltmeters; also a -c milliammeters, ammeters, and voltmeters. Com- 

plete details are given in Bulletin GEC -368. Write for your copy 
today. Apparatus Dept., General Electric Company, Schenectady 5, N. Y. 

GENERAL ELECTRICU9C 

TUBES AT WORK (continued) 

applies appropriate spaces between 
words to make the letters in any 
line extend from the left to the 
right-hand margin. 

The text set in this manner re- 
sembles a photographic negative 
which may then be used to make 
a printing plate. This process takes 
about five minutes and saves much 
in time and trouble over the present 
conventional system. Any compe- 
tent stenographer or typist can 
operate the machine, since it is 
controlled from a standard type- 
writer keyboard. 

The machine is capable of setting 
twenty lines a minute, which is 
about three times as fast as 
methods now used. 

Automatic Time Announcer 
By HARRY G. LUNDGREN and 

ERIC H. LUNDGREN 
Amca Inc., Oakland, California 

ERROR -FREE SERVICE is assured by 
the newly developed time -announc- 
ing machine pictured below with 
the cover removed. The unit is self - 
supervising and operates continu- 
ously. It uses five 16 -inch 18 -rpm 
disk transcriptions to supply 5,760 
voice announcements (one every 15 
seconds) of the time of day during 
each 24 -hour period. Provisions are 
included for inserting recorded ad- 
vertisements, or other spoken mate- 
riál, between the time announce- 
ments and signals. 

The turntables are driven by a 
synchronous gear -motor through a 
special intermittent gear mecha- 
nism. A cam on the driving gear is 
so designed that the turntables ac- 
celerate gradually for the first 4 

revolution, turn at 18 rpm for the 

Automatic time announcer with cover 
removed. Record at right is for inserting 

advertising between time signals 
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WILCOX. ...first Choke for Transatlantic Airline Communication 
The whirling propellers of the international air 

úines make daily mockery of the vast space of the At- 

lantic Ocean. Intercontinental passengersond cargo 

come and go hourly at New York, Miami, Gander: 

Shannon, Ireland, and Lisbon, Portugal. These Euro- 

pean and Amer,can airports are equipped with 

modern long-range, multichannel WILCOX Trans- 

mitters. 

Oslo, Norway, and Stockholm, Sweden, use 

WILCOX Transmitters as basic communications 

Á 

equipment, and radio beacon service is provided at 

Reykjavik, Iceland, by WILCOX Type 96-200 Trans- 

mitters. 

Thus, the giant airliners of the world's major 

airways are protected in fl ght and guided safely 

to the runways of Europe's and America's principal 

ports of entry. 

WRITE TODAY...for complete information on 

air -borne, ground station, point-to-point, or shore - 

to -snip communications equipment. 

WILCOX ELECTRIC COMPAIt1Y 
KANSAS CITY MISSOURI 
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YOU CAN 6E SURE.. IF ITS 
TUBES AT WORK (continued) 

141r PROTECT/OW 
FOR LONG ELECTRICAL LIFE 

Give electrical apparatus the benefit of Tuffernell 4 -Way Protection: 
1. High dielectric strength 
2. Long life at Class B operating temperatures 
3. Excellent resistance to moisture, oil, acids and alkali 
4. High bonding strength 

These qualities are characteristic of the new Tuffernell Thermo- 
setting Varnishes. For example, Tuffernell B-161 is already a 
favorite with many users. It provides the extra protection needed 
for dependable operation under conditions where ordinary 
varnishes break down. 

A good illustration is the growing use of Tuffernell for mine 
electrical equipment. Below ground, and above, the service is 
unusually severe. Many progressive mine operators now use 
Tuffernell exclusively when rebuilding apparatus. 

Such proof of performance is assurance of dependability for 
your equipment, too. For data on the complete Tuffernell line, call 
your nearby Westinghouse office. Ask for Bulletins 65-120 and 
65-130. Or write Westinghouse Electric Corporation, Dept. 39, 
P. O. Box 868, Pittsburgh 30, Pennsylvania. J-06433 

Westinghoùse 
TUFFERNELL INSULATING VARNISHES - for every electrical need 

next revolution, and decelerate 
gradually for the next Ñ revolution. 
The voice announcement of the 
time in minutes and seconds is con- 
tained in the 18 -rpm constant - 
speed 2 revolution. 

Five separate pickups play the 
five time transcriptions. They track 
outward from the center and set- 
screws are provided (visible be- 
tween the turntables in the photo- 
graph) to give accurate adjustment 
in the positioning of each pickup to 
the starting groove of each tran- 
scription. Two hours and 24 min- 
utes are covered by each disk oper- 
ating with announcements on a 
15 -second interval. Vinylite press- 
ings for this use are made commer- 
cially from acetate originals and 
last from six to eight months in 
continuous service. 

A sixth turntable, to the right in 
the photograph, is used for playing 
a 12 -in. transcription which pro- 
vides for an advertising or other 
type of message preceding each 
time announcement. 

The tone which follows the pre- 
liminary time announcement is de- 
rived from a 6SJ7 r -c oscillator 
which is ordinarily tuned to 900 
cps and is keyed by a momentary - 
contact switch actuated by a cam. 
The oscillator output is attenuated 
to proper level, and fed to the grid 
of a 6SJ7 tube in a conventional 
amplifier whose final output is com- 
bined with voice and tone signals. 

X -Rays Identify 
Flocked Fabric 
NORZON, a suede -like fabric, is used 
principally in the manufacture of 
shoes. Behr -Manning Corp. of 
Troy, N. Y. sells it through a na- 
tional distributor to shoe manufac- 
turers. The company claims that 
their material is being substituted 
by some manufacturers for an in- 
ferior material resembling the fab- 
ric in appearance but being less 
durable. 

To combat this practice, the fab- 
ric is stamped on the reverse side 
with a pigmented ink that is sensi- 
tized by x-ray. When the fabric is 
made into a shoe and placed under 
x-ray, the trademark appears on the 
inside as a red glow. 

E'ectronics also plays a major 
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High 

brings ne 
reale ``r to soùnd reproduction 

A High Fidelity Loudspeaker that brings 
within reach of all the means of achieving 
a degree of fidelity usually obtained only 

from the most expensvie and elaborate 
equipment. From the rich pulsation of 

the organ's pedal register to the delicate 

whisper of t1.e E -string of the violin, the 

whole complement of the orchestra is 

strkingly re-created, and al. the varied 

inflect'ons of the human voice are so 

naturally rendered that this may truly be 

called "Living Reproduction". 

The loudspeaker for the discriminating music lover. 

N 0 F 

\\`' FCC 
FIDELITY F 

EFFICIENCY 

,,.),/{/b/ 

SPECIFICATION 

Axiom 22 

Frequency Coverage 40 to 15,000 
c.p.s. 

Overall Diameter. 12 5 16" 
Overall Depth . .. ... 7" 
Fundameri cl Resonance.. 55 c.p.s. 
Voice Co I Diameter 134" 
Voice Coil Impedance 15 ohms at 400 

c.p.s. 
Maximum Power Capacity. 20 watts peak 

A.C. 
Total Flux 195,000 lines 
Nett Weight . 18 lbs. 4 ozs. 

GOODMANS INDUSTRIES LTD. Lancelot Road, WEMBLEY. Middlesex. England. 
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WARD LEONARD 

RESISTORS 

Resist Violent 
Temperature Changes 

because all parts are 
MATCHED 

for thermal characteristics 
Switch the temperature back and forth from 340 to 
-55°C, over and over, and still you won't affect the 
stability of Ward Leonard Vitrohm Resistors. 

Reason is: Ward Leonard, making all components*, 
can control thermal characteristics so as to survive the 
greatest temperature variations. 

Write for Vitrohm Resistor Catalog, Ward Leonard 
Electric Co., 31 South Street, Mount Vernon, N. Y. 
Offices in principal cities of U. S. and Canada. 

*Vitreous enamel coating and ceramic cores formu- 
lated and made by Ward Leonard ... wire drawn to 
Ward Leonard's specifications. 

WARD LEONARD 
ELECTRIC COMPANY 
R emir- E 7gf4cts teti cox 
RESISTORS RHEOSTATS RELAYS CONTROL DEVICES 

TUBES AT WORK (continued) 

role in the manufacturing of Nor- 
zon. Here's how the fabric is made : 

A base fabric is coated with dura- 
ble, wet -proof adhesive. Then, fine 
rayon filaments, known as Behrlon 
Fibers are dyed and cut to uniform 
length. 

A potential difference of sixty - 
thousand volts is maintained be- 
tween the fibers and the base fabric 
as they enter between electrodes. 
The base fabric receives a negative 
electrical charge while the fibers 
are positively charged. Since oppo- 
site charges attract, the fibers jump 
toward the adhesive surface back- 
ing, and are embedded permanently 
in on -end position. Because every 
fiber has the same charge, they re- 
pel each other an darrange them- 
selves automatically with great den- 
sity and uniformity. 

The patented process produces a 
densely -flocked surface of approxi- 
mately 550,000 fibers per square 
inch of fabric. 

Tone Source for Tuning 
Musical Instruments 

By EARL L. KENT 
Division Manager 
C. G. Conn, Ltd. 
Elkhart, Indiana 

THE SIMPLE AND ACCURATE tone - 
producing device shown in the ac- 
companying photograph was de- 
signed to fill a need in the rapid 
tuning of the musical instruments 
in bands and orchestras. 

The tuner produces a continuous 
tone with adjustable tone intensity, 
frequency and timbre. A frequency 

Tone producer for use in tuning musical 
instruments 
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eQfri ROSIN CORE SOLDER 

Look for the orange package ... the univer- 

sally popular solder for use in electrical 

applications where bonding must be 

secure and free from corrosion. 

The flux is in the solder ... all 

you need is heat! Federated Rosin 

Core Solder is available in 

1, 5, and 20 -pound sizes. 

Federated makes every 

commercial solder . . . 

Asarco Body Filler Metal, acid -core, solid 

spray -gun, and bar... purity and composition 

guaranteed by the world's leading supplier of solder. 

e¡ez2pe. METALS 
Division of AMERICAN SMELTING AND REFINING COMPANY 

120 Broadway, New York 5, N. Y. 

OFFICES IN PRINCIPAL CITIES ACROSS THE NATION 

ELECTRONICS - December, 1949 165 

www.americanradiohistory.com

www.americanradiohistory.com


TUBES AT WORK (continued) 

DUA&IEAM Ac SCOPE 

LIGHTER WEIGHT .. . 

GREATER SENSITIVITY 

WIDE E.AWD, HIGH G1,IN DC AMPLIFIERS 

FREQUEN:Y RESPONSE: DC TO 2(0 KC 

DEFLECTION SENSITIVITY: BETTER 11 -AN 
0.036 rms/inch 

TRIGGE 2E) AND CONTINUOUS SWEEPS 

DIFFERENTIAL OR SINGLE -ENDED INPUT 

These cre but a few cf the many characteristics tFa mcke the H-21 
dual-clannel oscilos©pe a valuable tool in any labcratory. Its 

two electron guns contained in a single envelope enab e you to 
compase simultaneeuely such phenomena as speed anc vibration 
...input and output signals of circuits... displazenent t ne curves 
with associated dynamic strains and pressures in hiçh speed 
ma.hinery ... or eves the reaction between brain wcves and 
musculcr potentia s. 

East of the twc :hannels has ind vidual controls tar intensity, 
focis, cnd positioring cf the X axis and Y axis. Sweep circuits are 
exceptionally stable .. can be triggered externally w?h delay 
less thcn one microsecond. Calibraticn voltages. 0 tc 100 volts, 
are cortinuously va-iible and indicated on a panel +01 -meter in 

three r.3nges: 0 tc 7 , 0 to 10, 0 to 100. 
Weighing onl7 E5 lbs., and designed to Dcerote with the 

Fairchild Oscillo -Record Camera, the H-21 offen You a multitude 
of laboratory uses at a cost less than many sing e charmer oscillo- 
scopes. Write for further details today. 

E.T.C.-THE ORIGINAL MANUFACTURER OF ,MIU_TI-GUN TUBES 

AND M&.T1-CHANNEL CSCILLOSCOFES 

FREQUENCY VERNIER 
ATTENU 
INTENSITYATOR 

i 
5085 

6C4 

470000 , 

FREQUENCY, `0.003 
SELECTOR 

FACTORY ADJUSTMENTS 
PURE TONE 

TIMBRE - 

0.5 MEG 
47,000 

5,600 

..... ^,._ 

20 

20 

Circuit diagram of electronic tuning tone 
source 

vernier is provided on the back of 
the instrument so the director may 
select his frequency standard any- 
where between 435 and 445 cps. 
Two tones are selectable by the fre- 
quency selector on the front panel 
giving either A or B,,. The semitone 
relationship is retained irrespective 
of the setting of the frequency 
vernier. In other words, when the 
desired frequency is selected for A, 
the switch for changing the output 
note to B,, automatically sets in the 
proper interval or half note. 

A timbre switch enables the di- 
rector to select either a flute -like 
tone or a reed -like voice that is 
rich in harmonics, depending upon 
which tonal character is better for 
the musicians tuning to it. This 
switch makes it possible to take the 
signal from the tank circuit by way 
of the secondary winding in a rela- 
tively pure form, or from the plate 
current circuit in a pulse form that 
contains high harmonic content. 
The tank circuit is tuned to the 
fundamental frequency of the os- 
cillator so the voltage produced 
across it is approximately sinusoi- 
dal. 

The volume control provides ad- 
justment of the sound level to suit 
the room and ambient sound con- 
ditions. Sufficient volume is avail- 
able for use with a large group of 
musicians. 

In designing the instrument 
special care has been taken to pro- 
vide the extreme stability required 
of tuning devices with changes in 
temperature, line voltage and tube 
life. The instrument drifts about 
0.06 percent after 5 minutes warm- 
up, and after 15 minutes returns to 
its original frequency. A 5 -percent 
fluctuation of line voltage will cause 
about 0.09 -percent change in fre- 
quency. A 0.06 -percent change in 
frequency is about 1/100 of a half 
tone. 
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POPULATiON-O 

Even in the most remote areas, 

wings aloft are guided on their way 

by Aerocom's new medium range Aerophare 

= Transmitter. This transmitter was designed and built 

24/ y \ to provide long, trouble -free service with no attendants 

even where the total population is Zero. 

AEROPHARE 
The 100 Watt Aerophare illustrated 

consists of the following units--AK-3 automatic 

keyer; Model 100XL transmitter, (100 Watt carrier 

power, minimum of 30% -high level tone modulation 
for identification but with no provision for voice 
modulation); and antenna matching unit. 

The smaller unit is similiar, except transmitter is of 50 

Watts carrier power with 90% high level tone modulation for 

identification, or, 90% high level voice modulation. Microphone P -T - 

Switch, when depressed interrupts tone, permitting voice operation. This 

feature makes this unit ideal for airport operation where both aerophare 

and traffic control are needed. 
Both units are completely "tropicalized" to allow operation under 

unusual climatic conditions. Each unit is ruggedly constructed and con- 

servatively rated, providing low operating and maintainence costs. 

Engineering data on both units upon request. 

CONSULTANTS, DESIGNERS AND MANUFACTURERS OF STANDARD OR SPECIAL 

ELECTRONIC, METEOROLOGICAL AND COMMUNICATIONS EQUIPMENT. 

AERONAUTICAL COMMUNICATIONS EQUIPMENT, 
3090 Douglas Road, Miami 33, Florida 

DEALERS: Equipeletro Ltda., Caixa Postal 1925, Rio de Janeiro, 
Brasil * Henry Newman Jr., Apartado Aereo 138, Barranquilla, 
Colombia * Radelec, Reconquista 46, Buenos Aires, Argentina 
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meeting these 

in designing new equipment? 
Fight them with 

LINDE Synthetic Sapphire! 

LINDE synthetic sapphire is characterized by a 

low coefficient of friction, high melting point and 

hardness, and unusual chemical resistance. Applied 
in many diverse problems, it has paved the way 
for a longer trouble -free life, for both small and 

large parts. 

Economical to fabricate, valuable uses for this 

material are constantly being developed. A few 
of the many applications to new equipment 
include: precision balls, sleeve bearings, rods, 

and orifices. 

Call or write any LINDE office for detailed 
information on your specific design problems. 

WEAR 

o 

FRICTION 

ELECTRICAL 
LOSS 

Chemical Composition A1,0, 
Hardness, Knoop's 1525-1660 
Melting Point 2030°C. 
Dielectric Constant 7 5-10 
Coefficient of Friction 0 140 

(Steel pivot on sapphire ring) (0.160 graphite) 
Chemical Resistance Inert to common acids, 

30% NaOH at 80°C., 
and HF at 300°C. 

THE LINDE AIR PRODUCTS COMPANY 
Unit of Union Carbide and Carbon Corporation 

30 E. 42nd St., New York 17, N. Y. PM Offices in Other Principal Cities 

In Canada: DOMINION OXYGEN COMPANY, LIMITED, Toronto 

The term "Linde" is a trade -mark of The Linde Air Products Company. 

THE ELECTRON ART 
(continued from p 122) 

negative bias would have to be pro- 
vided in the grid circuit. 

None of the circuit constants is 
extremely critical. Most of them 
can be changed over a two -to -one 
range without affecting the ability 
to control the thyratron firing 
angle. The voltage that is used to 
synchronize the sawtooth generator 
may, in many cases, be obtained 
from the filament transformer. 

The circuit presented herein has 
the disadvantage of requiring a 
B supply, but eliminates the need 
for coupling transformers and 
audio chokes frequently used. It is 
also immediately adaptable to dif- 
ferent values of control voltage 
magnitude. 

REFERENCE 
(1) L. A. Goldmuntz and H. L. Krauss, 

The Cathode -Coupled Clipper Circuit, 
froc. IRE, Sept. 1948. 

Standard Test Capacitors 
DURING the war, Bell Telephone 
Laboratories developed a capaci- 
tance bridge capable of measuring 
the interelectrode capacitances nor- 
mally found in small electron tubes 
to within an accuracy of approxi- 
mately 2 percent. This bridge 
measured direct capacitance of a 
three -terminal network and made 
use of a step-down calibration prin- 
ciple, hence there was no absolute 
need for standard small -value cali- 
brating capacitors at the time. 

As time went on and bridges 
were scattered over the country, 
as well as over the world via lend 
ease, it became necessary to check 

T NETWORK 
EQUIVALENT 
PI NETWORK 

M N X 

T T 
MN 

M 

1 

C 

When M = N = 
3 µµt. 

When M = N1= 
40 µµr 

X (µµf) P (µµf) X (µµf) P (µµf) 
*0.001 8,995 0.10 15,920 
0.0025 3,594 0.25 6,320 
0.005 1,794 0.50 3,120 
*0.0075 1,194 *0.75 2,053 
0.01 894 1.00 1,520 
0.025 354 2.50 560 
0.05 174 5.00 240 
*0.075 114 *7.50 133.3 
0.10 84 10.00 80.0 

FIG. 1-Method of using ordinary mica 
capacitors to obtain very small capacitance 

values for use as secondary standards 
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No. 010 
Comparison 

Bri lge 

No. 1030 
"Q" Indicator 

No. 1020 
Direct Reading 

Megohmeter 

HI -Q Miniature 
Toroidal Inductors 

No. 1150 Universal 
Bridge 

No. 1140 Null 
Detector 

No. 1210 Null 
Detector & 

Vacuum Tube 
Voltmeter 

Discriminators 

Toroidal Inductors 

Filters 

ermetically sealed 
Components 

No. 1060 Vacuum 
Tube Voltmeter 

No. 1180 
A.C. Power 

Supply 

FREED TRANSFORMER CO., Inc. 
EPT. E 0 1718-36 WEIRFIELD ST., (RIDGEWOOD) BROOKLYN 27, NEW YORK 
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strictly on 
the 
ball! 

That's this fellow. He never 

t h forgets to write the name 

MACALLEN before he writes 

the word MICA. He knows the 

two words together spell 

T -O -P-S in Good Insulation. 

MACALLEN MICA 
ALL FORMS, ALL QUANTITIES - ALL DEPENDABLE 

r1 

when you think of MICA, think of MACALL E N 

THE MACALLEN COMPANY 16 MACALLEN ST.. BOSTON 21. MASS. 

CHICAGO: 565 W. WASHINGTON RIVE). CLEVELAND: 1231 SUPERIOR AVE. 

THE ELECTRON ART (continued) 

these devices accurately and more 
frequently than the cumbersome 
step-down method would allow. 

This report describes a set of 
secondary standard calibrating 
capacitors designed and constructed 
at Evans Signal Laboratory and 
later calibrated by the Bureau of 
Standards for use in checking the 
Western Electric type D160936 and 
Sylvania type 125 capacitance - 
measuring devices used by electron 
tube manufacturers in United 
States and Canada. 

Very low values of X may be ob- 
tained by using readily obtainable 
values for M, N and P in Fig. 1. 

The capacitance X conforms to the 
definition of direct capacitance be- 
tween terminals B and C; there- 
fore, when the capacitance between 
B and C is measured by the bridges, 
the equivalent capacitance X will 
be indicated. 

The computed values in the table 
adequately cover the range of the 
bridges. The starred values, se- 
lected for the Evans Signal Labora- 
tory standards, can be used to 
check the Western Electric and Syl- 
vania capacitance bridges at the 
three-quarters mark on every range 
on which the bridges operate. For 
a complete scale calibration of any 

AUXILIARY 
RANGE 
FITTING 

CAP 

UHF 
PLUG AND 
CONNECTOR 

MAIN - 
BLOCK 

3" X 4" X I" 
ALUMINUM 

SILVERED MICA 
CAPACITORS IN 

MACHINED HOLES 

I 

W. E. CONNECTORS 

i 

FIG. 2-Details of machined aluminum 
block and fittings used in assembling set 
of capacitance substandards for checking 
and calibrating precision bridges used for 
measuring interelectrode capacitances of 

vacuum tubes 
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Sorensen's N E W LI N E 
OF ELECTRONIC VOLTAGE REGULATORS 

Gives you 

MORE, because there's 

Greater Accuracy 

Less Distortion 

Range from no load to full load 

Temperature Compensation 

Sorensen Engineers and Sorensen Production has 
LESS, because . . . been laboring for many months to bring you 

greater value at less cost. And they've done it! 

The Standard line of Sorensen Electronic Regulators, both AC and DC, has always been 
famous for outstanding features, low cost. Now, many additional features, previously 
available only in special models at extra cost, have been incorporated as regular 
features of the NEW SORENSEN STANDARD LINE - at no extra cost! Some Improved 
Models cost less than the former standard models. Write for the 

NEW SORENSEN CATALOG 
and compare these new units with any other similar units you've 
ever seen or heard about. 

orensen and Company, Inc. 

375 Fairfield Ave., Stamford, Connecticut 
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NO 
R. F. ATTENUATION 

NETWORK W. FOR YOUR WORK 

To meet the increasing needs for accurate, de- 

pendable instruments to attenuate UHF, The Doyen 

Company now offers RF attenua -ion boxes. These 

units are notably compact, provide a wide range 

of attenuation and are moderately priced. 

-SPECIFICATIONS- 
CIRCUIT: Pi network. 
STANDARD IMPEDANCES: 50 and 73 ohms. Other impedances on request. 
NO. OF STEPS: 8 or 10 (push-button). 
RESISTOR ACCURACY: ±2% at D. C. 
IMPEDANCE ACCURACY: Terminal impedance of 'oss network essentialy fiat from 

0-225 MC. 
RECEPTACLES: A/N Types UG-58/U or UG-185 U. 

CABLE PLUGS: May be secured at additional cost. 

SERIES IMPEDANCE RANGE 

640 & 641 50 12 or 73 12 80 Db Total in 1 Db Steps 

642 & 643 50 12 or 73 12 100 DB Total in 2 DB Steps 

650 & 651 50 12 or 73 i2 100 DB Total in 1 DB Steps 

-APPLICATIONS- 

In signal and sweep generators. 
In field strength measuring equipment. 
Nucleonic and atomic research. 
Television receiver testing. 
Wide -band amplifiers. 
Pulse amplifiers. 
Any application where attenuation of UHF is required. 

For Additional Information Write to Dept. E-1 

THE DAVEN °° 
1 9 1 CENTRAL AVENUE 
NEWARK 4, NEW JERSEY 

THE ELECTRON ART (continued) 

bridge, it is only necessary to add 
additional end plug capacitors so 
that a number of points on each 
scale are obtained. 

Constructional Details 
In order to fabricate the stand- 

ard capacitors in a form which 
would be mechanically rugged, in- 
sure stability, and also provide as 
little capacitance to ground in the 
leads (bridge sensitivity falls off 
with additional shunt capacitance 
in the leads), the block form of con- 
struction shown in Fig. 2 was em- 
ployed. Plug spacings were matched 
to the various bridges available at 
Evans Signal Laboratory. 

If a more flexible setup is re- 
quired, any uhf connector to which 
a short length of cable and plug 
can be attached can be used. 

Complete ranges are covered with 
two basic blocks, with M=N =3µµf 
and M = N = 40 µµf respectively. 
The various values of P were ob- 
tained by inserting the basic P 
value and then adding a parallel 
capacitor -to -ground through the 
uhf connector at the top of the unit. 
The added units are merely small 
cups to hold the capacitors. 

The capacitors used are silvered 
mica postage stamp type and se- 
lected for nominal values by means 
of a General Radio impedance 
bridge. A cap is provided for the 
uhf connector so that in its basic 
form the extra lead will be shielded 
at all times. To avoid possible error 
and confusion the units are marked 
with the corresponding jack letters 
so that insertion in the bridge will 
be the same each time. 

Calibration 
The units were assembled, potted 

with acrowax, and shipped to the 

Completed capacitance standards as con 
strucied for use at Evans Signal Laboratory 
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If HELPS IMPROVE PRODUCTS-High speed movies provide a 
record of motion far too fast to see. With the Kodak High Speed 
Camera, a second becomes three minutes, so you can see and. 
analyze rapid movement-spot faulty action and points of ex- 
cessive wear-see ways to make a better product. 

IT COPIES DATA IN SECONDS-Engineering drawings, shop orders, 
specifications, records, and letters of all kinds can be copied fast, and 
with utmost accuracy. Photocopying with Kodagraph Papers, Cloths, and 
Film saves time, protects originals from wear and tear-even permits 
producing clean, legible copies from faded or worn material. 

ERE You SEE a few examples of how the speed of photog- 
raphy serves industry. In addition, its accuracy is used 

in copying drawings, documents, and data of all kinds. Its 
ability to reduce can put records on microfilm and save 98% 
of filing space. 

These and the other unique qualities of photography are 
helping cut costs, improve products, speed production, and 
stimulate sales. If you would like to know more about how it 
could serve you, write for literature or for specific information 
which may be helpful to you. Eastman Kodak Company, 
Rochester 4, N. Y. 

FUNCTIONAL PHOTOGRAPHY 
-serves industrial, commercial, scientific progress 

IT ANALYZES CHEMICALS IN A FLASH-Spectrography with 
Kodak Spectrum Analysis Film and Plates quickly determines 
the composition of almost all materials. It provides a means to 
make frequent production -line analyses. It can maintain a 
check on specifications and speed up output. 

IT RECORDS THE FLICK OF INSTRUMENTS-The swift swing of the 
galvanometer mirror or cathode-ray tube beam is not too fast for photog- 
raphy. Readings of these instruments are quickly recorded on Kodak 
Linagraph Films and Papers so that they can be studied and full advan- 
tage taken of the facts that they reveal. 
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Tell us your needs. Quite prob- 
ably we can be of value to you 

in your planning and produc- 

tion. Your inquiry will receive 

personal and experienced at- 
tentiior. 

...punching dies available 
in endless jm/ety for 
COSMALITrE* 
COIL FORMS 

Manufacturers of radio and 

television receivers KNOW 

the outstanding advantages 

of COSMALITE in both per- 

formance and price. 

There is a further saving in 

time and costs through the 

use of our extensive number 

of dies available to purchas- 

ers of Cosmalite Coil Forms. 

Punched, threaded, notched 

and grooved to meet your 

individual specifications. 

'Reg. U. S. Pot. Off. 

IL CLEVELAND CONTAINERa 
62D1 BARBERTON AVE. CLEVELAND 2, OHIO 

PLANTS AND SALES OFFICES et Plymouth, Wisc., Chicago, Detroit, Ogdensburg, N.Y., Jamesburg, N.J. 

ABRASIVE DIVISION at Cleveland, Ohio 

CANADIAN PLANT: The Cleveland Container, Canada, Ltd., Prescott, Ontario 

REPRESENTATIVES 

CANADA WM. T. BARRON, EIGHTH LINE, RR s1, OAKVILLE, ONTARIO 
METROPOLITAN 

HEW YORK 
R. T. MURRAY, 014 CENTRAL AVE., EAST ORANGE, N.J. 

Ni:W ENGLAND E. P. PACK AND ASSOCIATES, 968 FARMINGTON AVE. 

WEST HARTFORD, CONN. 

F,c.-', 

THE ELECTRON ART (continued) 

National Bureau of Standards for 
calibration. The NBS certificate 
returned with the capacitors indi- 
cated that the capacitances were 
measured to ± (0.3 percent + 
0.00005 µµf). 

Topographic Radar 
BY MODULATING the X-axis of the 
conventional ppi radar cathode-ray 
tube in such a way that intensity 
on the scope represents height on 
the ground, topographic presenta- 
tion radar aboard an airplane gives 
a three-dimensional picture of the 
terrain below. Details of this sys- 
tem were given by W. J. Hirsch- 
berg of California Institute of 
Technology at the ATEE Pacific 
General Meeting in San Francisco 
Aug. 23-26, 1949. 

To obtain intensity modulation, 
a special wave form, called the con- 
trast saw -tooth wave form, is gen- 
erated in the radar receiver. The 
saw -tooth rises from its minimum 
to its maximum value in a fraction 
of the pulse period of the radar 
and is automatically positioned (in 
time) with respect to the transmit- 
ter pulse in such a way that an 
average -altitude echo pulse will re- 
turn when the saw -tooth has 
reached half its maximum. All echo 
pulses are superimposed on this 
saw -tooth, so that the peak value of 
the resultant wave form changes 
with the instantaneous position of 
the echo pulse. This peak value then 
modulates the grid of the cathode- 
ray tube. 

The monitor scope should have a 
persistency high enough to allow a 
complete picture to be formed, but 
not high enough to interfere with 
the following picture. 

For producing an accurate record 
of the terrain a continuously mov- 
ing photographic film is used. Since 
the average altitude of the airplane 
over the terrain will show up as 
grey in the picture, all other alti- 
tude values will be relative to the 
average. The radar furnishes sep- 
arately the value of this average 
altitude at any instant. This com- 
bined with the absolute altitude 
above sea level, obtained from baro- 
metric instruments, furnishes the 
absolute altitude of those points on 
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resistors 

designed with 

FU\CTIO\ 
in mind ... 

The space -saving design of I -T -E Oval Resistors didn't 
just happen. I -T -E engineers realized that complex 
aviation, radio, TV, and other electronics applications 
call for maximum resistance in minimum space. With 
that thought in mind, I -T -E Oval Resistors were 
developed. 

These modern, compact resistors are distinguished by 
their high, unit -area wattage ratios. An oval resistor, 
or assembly of oval units, has a much higher wattage 
rating than that of a conventional round resistor of 
comparable size. 

No matter what you look for in resistors - compact- 
ness, dependability, long life, or exact tolerances - be 
sure to investigate I -T -E Oval Resistor Assemblies, the 
modern wire -wound Power Resistors! 

I -T -E OVAL RESISTORS 

Type Watts Length 
Maximum 

Recommended 
Resistance 

Mounting 
Centers 

108 Oval 30 1r/4" 10000 2" 
200 Oval 40 2° 15000 23/4" 

316 Oval 55 3/z" 25000 41/4,. 

424 Oval 65 43/4" 35000 51/2' 

600 Oval 75 6' 50000 63/4" 

POWER RESISTORS 
The Leader In Technical Excellence 

I -T -E CIRCUIT BREAKER CO., RESISTOR DIVISION, 19TH AND HAMILTON STS., PHILA. 30, PA. 

Oval Resistor Assemblies 
are part of I -T -E's complete line 
of wire -wound Power Resistors. 
Technical information. 
including valuable application data, 
is contained in the I -T -E 

Resistor Catalog. 
Send for it today. 

SWITCHGEAR 

UNIT SUBSTATIONS 

ISOLATED PHASE BUS STRUCTURES 

AUTOMATIC RECLOSING CIRCUIT BREAKERS 

RESISTORS 

SPECIAL PRODUCTS 
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When your disc blanks go sour in 
stock . . when older recordings no 
longer -hake good copies ... 

DON'T TAKE IT LYING DOWN .. 
\ 

\ .. _ ,,. 
Presto discs don't deteriorate with 
age. Perfect recordings have been 
made on blanks more than two 
years old. And Presto discs stay 
good after recording. Many rec- 
ords of today are dubbed from 
Presto recordings cut years ago. 

RECORDING CORPORATION 

iiSe .;< 

Meiling Addess: 
P.O. Box 50e. Hackensack, N. J. 

In Canada- Welter P. Dawns, 
Dem=nion Sq. Bldg_ Moretreºl 

World's Largest Manufacturer of I nstantaneousSound Recording Egsrpment and Discs 

THE ELECTRON ART (continued) 

the map which are halfway between 
black and white. This reference 
level can be continuously recorded 
together with the map itself. 

Special circuits are included 
which provide for a constant scale 
factor in the x and y directions no 
matter what the altitude of the 
airplane is. Maps thus could be 
made directly from the photo- 
graphic record. 

Timer Correction 
DIFFERENCE in speed of rotation of 
two 60 -cycle synchronous motors, 
one driven by the power line and 
the other by a standard crystal - 
controlled frequency, is utilized in 
a power -line frequency monitoring 
system developed by the National 
Bureau of Standards for giving 
the correction to be applied to a 
commercial interval timer driven 
by the power line. Accuracy of 
0.01 second is thereby obtained, 
extending the usefulness of inter- 
val timers to the realm of precise 
timing in connection with radiation 
counters, fluid flow, viscosity meas- 
urements, chemical reactions, bal- 
listics experiments and high-speed 
photography. 

The two motors are connected 

Frequency monitoring system devised 
by R. E. Gould and H. A. Bowman of 
NBS for determining correction to be 
applied to commercial interval timer 
when power line frequency drifts dur- 
ing period of observation. Power amp- 
lifier amplifies Bureau's crystal -con- 
trolled standard frequency to drive one 
of small black motors behind differential 
gears, and other motor runs directly off 
power line. Transmitter selsyn at up- 
per right transmits angular motion of 
differential gear shaft to receiver selsyn 
on remotely located automatic recorder 
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Top F(delfry...the most dependable 

Tape Recorder t ! Says WOßS 
STAN LOMAX 

NEW PRESS 
PORTABLE 

PRESTO'S PT -9(0 is the answer for delayed sports broad- 
casts-fief recording-wherever there is a need for a portable 
recorder of complete broadcast quality. Look at these outstand- 
ing engineering features: 

Three separate heads for superior performance (and for 
monitoring direct from tape). One head each to erase, record 
and play back. 3 microphone channels with master gain con- 
trol in recording amplifier. Large V.U. meter with illumi- 
nated dial to indicate recording level, playback output level, 
bias current and erase current, and level for telephone line. 

2 -speed, single motor drive system. Toggle switch to change 
tape speeds from VA" to 15" per second. 

Don't choose your tape recorder until you see the new Presto 
Portable Tape Recorder. Write for complete details today. 

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 GREATEST MANUFACTURER OF INSTANTANEOUS SOUND RECORDING EQUIPMENT AND DISCS 
ELECTRONICS -- n...ti. to.10 
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THE ELECTRON ART (continued) 

How much valuable time 
do you lose in research? 

NOW... a complete bibliographical 

listing of electronic research 

from 1925 to the present! 
The Electronics Research Publishing Co., makes a vital con- 

tribution to the continued development in electronics, optics. 
physics and allied fields with the new, greatly enlarged MAS- 

TER INDEXES which bring this vital information up to date. 

THE ELECTRONIC ENGINEERING MASTER INDEX 
(Combined 1947-1948 edition now on press) 

Over 13,000 listings of articles published in 234 international scientific 
magazines, journals and proceedings. 399 different subject headings. 
All the finest engineering text books published are listed in a special 
reference section. 

SPECIAL F E AT U R E-Listings of declassified documents available from 
U. S., Canadian and British Governments. 

EXTRA FEATURE -Listings of 5,500 patent references giving number, 
title and claims of electronic patents granted in the U. S. during the years 
of 1947-1948. 

4 CROSS REFERENCED CUMULATIVE SUBJECT INDEX of 
ALL PREVIOUSLY PUBLISHED ELECTRONIC MASTER 
INDEX SUBJECTS APPEAR IN 1947-1948 ISSUE 

The 1949 MASTER INDEX will be ready in March 1950. It will contain 
Ilo cumulative subject index of all previously published MASTER 
INI) EX editions. 

Another vital contribution to electronics 

THE ELECTRONIC ENGINEERING PATENT INDEX 
All electronic and related patents granted by the U. S. Patent Office since 
1946 in three volumes. 1946 volume includes over 2,000 patents with circuit 
designs, components, manufacturing methods, etc. 1947-1948 combined 
issue covers 5,500 electronic patents. The 1949 issue covers approximately 
3,000 electronic patents. 

Books are heavy cloth bound 71/2 x 10% inches 
The time saved in finding even one valuable reference often 
more than pays for the complete series of the Electronic 
Engineering Master Index. These books belong in the 
library of every electronic engineer, educational institution, 
research laboratory, patent attorney, government agency 
and industrial engineering department. Editions are 
limited, so please order your copies today. 

Mr. John F. Rider, President EL -17 
ELECTRONICS RESEARCH PUBLISHING CO., Inc. 
480 Canal Street. New York 13, N. Y. 
Please send me the volumes checked. I understand they can be returned in ten days If 

1 am not satisfied and get a full refund. (charges shown are postpaid). 
THE ELECTRONIC 
3 1935-1945 ($10.001 

ENGINEERING MASTER INDEX 
1925-1945 ($17.50) 

1946 ($14.50) 1947-1948 ($19.50) 3 " 1949 ($17.50) 

THE ELECTRONIC ENGINEERING PATENT INDEX 

1946 ($14.50) f 1947-1948 ($19.50) " 1949 (514.50) 
" available March 1950. t available Jan. 15th. 1950. 
Name 
Company 
Address 
City Zone 
We pay postage if remittance accompanies order. Mailing 
orders. 

State 
charges collect on C.O.D 

to a differential gear system. The 
position of the differential gear 
shaft at any instant depends upon 

the total integrated frequency error 
of the power line at that instant. 
This shaft is connected to indicat- 
ing dials which are calibrated to 
give the cumulative error in sec- 
onds and hundredths of a second 
rather than in cycles. 

Electron Shadows of 
Small Magnetic Fields 
USE OF the electron as a probe to 

explore electric and magnetic fields 

of extremely small dimensions has 
been announced by the National 
Bureau of Standards. The results 
take the form of a photograph 
which shows, for the magnetic 
studies, the direction and strength 
of the magnetic forces about any 
small magnetized object. 

Description of Method 

In the shadow method, the elec- 
tron microscope is first used to 
form an ordinary image of the 
magnetic object-say a small horse- 
shoe magnet. A fine wire netting of 
nonmagnetic material is then 
placed slightly beyond the focus of 
the magnetic lens system of the 
electron microscope in just the 
right position so that the mesh 
casts a magnified but rather sharp 
electron shadow on the screen. The 
shadow network is thus superim- 
posed on the image of the magne- 
tized object. 

Some of the electrons which form 

Electrons passing through magnetic 
field of small horseshoe magnet (about 
one-fourth inch wide) produced this dis- 
tortion of the electron shadow of a fine 
wire mesh in an electron microscope 
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TO BE SURE 

YOUR RECEIVER 
GIVES THE BEST 

PICTURE 

an EM or a 
PM -EM FOCUS COIL 

WHEELER 
because Wheeler is a leader in the field of EM Focus coil suppliers; has re- 

search, engineering, production facilities - and personnel long 

skilled in precision manufacturing. 

because Wheeler is one of the industry's larger manufacturers of magnet 

wire - has complete control over every step in its production, 

from hot rolled copper rod and sheet metal to finished part. 

because Wheeler has unexcelled electronic laboratory facilities, in which 

every production step is double-checked - in which sampling 

and continuing quality control are constantly verified. 

because Wheeler is geared - inventory -wise - to carry sufficient stocks 

of high grade components to maintain vital production schedules 

and to insure prompt deliveries. 

because Wheeler precision methods insure uniformity in its EM and PM -EM 

coils - whether your requirement is for 500 or 500,000 units. 

because Wheeler has representatives in the major television manufacturing 

areas - ready to talk to you about specifications, samples or 

special design. If you have a coil problem - and want a quick 

solution - write, phone or wire us today. 

THE WHEELER INSULATED WIRE CO., IN(. 

DIVISION OF THE SPERRY CORPORATION 

1012 EAST AURORA STREET, WATERBURY, CONNECTICUT 

COILS BALLASTS MAGNET WIRE COMMUNICATIONS EQUIPMENT TRANSFORMERS 

OTHER 
WHEELER 
PRODUCTS 
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How ALLEN Q HEAD 
precision fastenings apply to... 

RADIO TELEVISION INSTRUMENT AND 
GENERAL ELECTRICAL MANUFACTURING 
For greater strength: Allen O Head Screws 

permit the use of smaller sizes, For instance 
a No. 6 Allen O Head Cap Screw is equi- 
valent to a No. 8 conventional screw. 

For space economy: Allen O Head Screws 

permit closer spacing of screws, eliminate 
projecting heads. 

For greater holding power: Allen O Head 
Screws are insurance against avoidable 
costly service operations. 

In hard -to -reach places: Allen O Head 
Screws, plus Allen Hex Keys and Drivers 
start screws easily and save awkward 
"fingering in." 

For fine adjustments, close, snug fit between 
key and screw permits delicate adjustments 
that stay put. 

For tamper -proof settings in gauges and in- 
struments, Allen O Head Screws can be 
set below surface and wax sealed. 

If vibration is a factor, the precise Class 3 
fit of Allen O Head Screws will build 
longer trouble -free life into the product. 

For a ready-made threaded hole, the new 
Allenut offers greater holding power and 
positive anchor in soft metals. 

Allen O Head Screws are available 
as standard items in a wide range 
of sizes ranging upward from No. 4 
x 1/8". NC and NF threads. Popu- 
lar sizes also available in 18-8 non- 
magnetic stainless steel. Set screws 
stocked in cup, oval, flat cone and 
half dog points (full dog, special) . 

Sold only through leading distribu- 
tors. Write the factory for technical 
information or regarding any spe- 
cial requirement. 

WAR 
AlleslyPe 

sAlles.Alaews 
da 

Gt 
eONy hasvr hrw?a 

AIItaeaid 
screws 

this black and silver 
Fos 

Allenut and Allen Flat Head 
Cap Screw used to hold thin 
metal plate to metal base. 
Allenut has been pressed into 
counterbored hole. Will not 
fall out or turn against driv- 
ing action. 

Allen O Head Cap Screws con- 
tribute to compact designing. 
Can be countersunk without 
allowing for wrench clearance. 

i50OSw.9 

Allen O Heads permit dose 
spacing impossible with con- 
ventional heads. 

Co/%r or Nub 

Firm grip without the use of 
weak slots or projecting heads. 

ALLENfl 
MANUFACTURING COMPANY 
Hartford 2, Connecticut, U. S. A. 
NEW YORK, CLEVELAND, DETROIT, CHICAGO LOS ANGELES 

FOR 40 YEARS THE BUY -WORD FOR SOCKET SCREWS 

Electron -optical shadow photograph of 
magnetic recording wire that is mag. 
netized in evenly spaced short pulses. 
Shadow of screen shows maximum dis- 
tortion at points of maximum magnet- 

ization 

the shadow image of the wire net- 
ting must pass through the field 
of the magnet. In doing so, the elec- 
trons are deflected from their usual 
straight-line path by the magnetic 
forces. This causes distortion and 
change in magnification in the 
shadow image of the network. The 
effect is most noticeable in the parts 
of the fluorescent screen which cor- 
respond to regions of strong mag- 
netic force in the magnetic field. 
Thus a visual representation of the 
strength of the magnetic field at 
various points is obtained and may 
be photographed. 

Calculations 
Formulas have been worked out 

which permit calculation of numeri- 
cal values of the absolute field 
strength in the magnetic field be- 
ing studied. As a result measure- 
ments can be made on extremely 
small or weak fields without alter- 
ing or disturbing the field under 
study. 

Though similar in some respects 
to the electron -optical Schlieren 
method previously developed at the 
Bureau, the shadow method is much 
better adapted to precise determi- 
nations of field intensity. 

Applications 

The shadow method is well 
adapted to investigation of the fun- 
damental nature of ferromagnetism. 
Experiments now under way in- 
clude a study of the ferromagnetic 
domains using a single crystal of 
cobalt with very large domains, and 
study of space -charge fields in sev- 
eral types of electron -beam appar- 
atus used in atomic physics. 

Another snggeeted application is 
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FM RADIO ON DULUTH -SUPERIOR BUSES 

MADE POSSIBLE THROUGH 

In Duluth. Minnesota, passengers on Dulu-h-Superior Transit Co. 
buses listen to radio entertainment, weather forecasts and 
local where -to -buy -it infDrmation as they -ide. Link Radio equip- 
ment wit- Sylvania Radio Tubes takes on the rugged broad- 
casting jcb. 

The success of transitcasting was assured with the develop- 
ment by Link Radio of an ultra -sensitive, fixed -frequency. 
crystal -controlled mobile FM receiver with high-fidelity char- 
acteristics. 35 of these receivers-complete with Sylvania Radio 
Tubes-have been riding through ice -furrowed streets, ex- 
tremes of noise and temperature, and up and down steep hills 
in Duluth for over a year ... and maintenance has been so low 
that one man can easily service all of them! 

Sylvania tubes have a long record of superlative perform- 
ance under rugged conditions-having been in use in autos, 
trains, and aircraft from coast to coast. For full details about 
the entire line address Radio Tube Division, Advertising Dept. 
R -t 112, Emporium, Pa. 

SYLVANIA 
ELECTRIC 

Close-up of Link speaker. These units are 
attached to ceiling of bus at regular intervals 
for even distribution of sound.. 

The Sylvania ine of high quality tubes in- 
cludes every variety for a multitude of ap- 
plications-from the standard glass tubes to 
the tiny subminiatures. 

RADIO TUBES; CATHODE RAY TUBES; ELECTRONIC DEVICES; FLUORESCENT LAMPS, FIXTURES, WIRING DEVICES. SIGN TUBINIG; LIGHT BULBS; IPHOTOLAMPS 
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HIGH VACUUM 

HELPS UNLOCK 

NATURE'S VAST RESOURCES OF TITANIUM 

Titanium - the wonder metal - is the 4th most abundant structural metal 

on earth. But for nearly 150 years titanium as a metal had been just 

another laboratory curiosity. The vacuum pilot plant shown in operation 

at Remington Arms Company, Inc., is now melting high quality titanium 

metal. Kinney High Vacuum Pumps are used in the operation. 

Low pressure processing with Kinney High Vacuum Pumps makes 

available - at low cost - many of the things we consider vital 

to our American way of life - lamps and electronic tubes, peni- 

cillin, sintered metals, dehydrated food products, 

coated lenses, etc. Perhaps your product can be 

improved and its production cost reduced by use 

of Kinney High Vacuum Pumps. Ten models supply 

any range of vacuum down to low absolute pres- 

sures of 0.5 micron. Write for Bulletin V45. 

WE ALSO MANUFACTURE 
LIQUID PUMPS, 
CLUTCHES AND 

BITUMINOUS 
DISTRIBUTORS 

KINNEY MANUFACTURING CO. 
3565 Washington Street, Boston 30, Mass. 

New York Chicago Cleveland Philadelphia New 
Orleans Houston Los Angeles San Francisco Seattle 

FOREIGN REPRESENTATIVES 

GENERAL ENGINEERING CO. (RADCLIFFE) LTD. 

Station Works, Bury Road, Radcliffe, Lancashire, England 

HORROCKS, ROXBURGH PTY., LTD., Melbourne, C. I. Australia 

W. S. THOMAS & TAYLOR PTY., LTD. 
Johannesburg, Union of South Africa 

NOVELECTRIC, LTD Zurich, Switzerland 

KINNEY 
HIGH VACUUM PUMPS 

THE ELECTRON ART (continued) 

L. L. Marton of NBS at control panel 
of horizontal experimental electron 
microscope used with his electron - 
optical shadow method of exploring 
and measuring small -dimension mag- 
netic fields. Image appears on circular 
fluorescent screen above and to right 

of control panel 

in connection with waveguides, 
which often become so complicated 
that no geometry can be used to 
calculate radio energy distribution 
in the system. Through suitable 
auxiliary electron shadow tech- 
niques, it is now thought possible 
that energy distribution (or field 
strength) at critical points-such 
as elbows-in these waveguide sys- 
tems can be explored. 

An engineer, having in many 
cases only an intuitive picture of 
the field distribution at junctions 
and elbows of the guide, must rely 
on empirical methods in designing 
waveguide techniques and equip- 
ment. By the use of suitable auxili- 
ary techniques, it is hoped that the 
shadow method may be adapted to 
the calculation of field intensities 
in regions of a guide that are not at 
present susceptible to analytical 
treatment. 

Spherical aberration in electron 
lenses can also be studied. When a 

fine wire mesh is placed in the focal 
region of a lens having spherical 
aberration, the shadow image of 
the network is enlarged either cen- 
trally or at the periphery, depend- 
ing on the position of the mesh and 
the nature of the lens error. 

BIBLIOGRAPHY 

L. Marton and S. H. Lachenbruch, Elec- 
tron Optical Observation of Magnetic 
Fields, Journal of Research, NBS, Oct. 
1949: RP2033. 

L. Marton and S. H. Lachenbruch, Elec- 
tron Optical Mapping of Electromagnetic 
Fields, Jrl. Appl. Phys., Nov. 1949. 

Electron -Optical Schlieren Effect, NBS 
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specLal 

2,NO 
CUPU 

*Plastic Film Dielectric Capacitors 

We nia nu faro iiu i capacitors to specifications for 
many u n usual a lpl icat ions. A fear examples are: 

High voltage filter capacitors for compact X -Ray equipment 
Ultra high resistance capacitors for radiation counters 
High Voltage-High Q carrier current coupling capacitors 
RF power capacitors for transmitters, dielectric and induction heaters 
Energy storage capacitors for Sonar, welding and photoflash 
Low capacitance drift capacitors for filters 
Laboratory grade capacitors for computers, integrators and bridge 

standards 
Pulse forming network for radar 
High voltage AC capacitors for power factor improvement 

In addition to our capacitors, we manufacture a standard line and 
build special high voltage, low current power supplies. 

STANDARD 

PLASTRON* 

CAPAUTORS 

A complete line of standard capacitors for industrial 
and electronic applications is available. Our engi- 
neers will be pleased to discuss your problems. 

Write for copy of our latest catalog. 

'ondenser Prod,uls (øiispaii q 
1375 NORTH BRANCH STREET CHICAGO 22, ILLINOIS 
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THE ELECTRON ART (continued) 

'announcing 

MYCALEX 7 Pin Miniature 
Tube Sockets 

For the first time a miniature tube socket of glass -bonded mica has been 
produced successfully by injection molding. It permits closer tolerances, 
low dielectric loss with high dielectric strength, high arc resistance and 
dimensional stability over wide humidity and temperature ranges. The 
technical skill and research of Mycalex Corp. of America has made it 
possible to produce insulating materials with extremely low loss factors 
at competitive prices. 

Above: Complete 7 pin miniature 
socket. 
Below: Precision moldings in MY- 
CALEX insulation-actual size. 7 

side view. 

MYCALEX 410 is designed to hold closer dimensional tolerances 
than ceramics and with a lower loss factor than mica filled 
phenolics with an advantage in economy. 

MYCALEX 410X is designed to compare favorably with general 
purpose bakelite in economy but with a loss factor of only about 
one-fourth of that material. 

The following ratings show the difference between 
Mycalex 410 and Mycalex 410X miniature tube sockets. 

MYCALEX 410 
(color grey) 

600 V.ac 
.015 

1000 megohms 

80° C. 

375° C. 

Rated Working Voltage 
Insulation loss factor (at I M.C.) 
Insulation resistance (Minimum) 

Safe operating temperatures: 
Brass contacts 
Socket body 

MYCALEX 410X 
(color lt. green) 

600 V.ac 
.083 

1000 megohms 

80° C. 

375° C. 

These sockets are now available, manufactured to precise 
specification and fully meet RMA standards. We would be 
glad to have our engineers consult with you on your particular 
design problems. Write for prices, complete data sheet and 
samples to: 

Mycalex Tube Socket Corporation 
"Under Exclusive License of Mycalex Corporation of America" 

30 Rockefeller Plaza, New York 20, N.Y. 

MYCALEX CORP. OF AMERICA 
"Owners of 'MYCALEX' Patents" 

Plant and General Offices: Clifton, N. J. Executive Offices, 30 Nºckeleller Plaza, New York 20, N. Y. 

Technical News Bulletin 32, p 82. 1948 
In the Schlieren method a magnetic lens forms an image of a source of electrons on a small copper stop that Intercepts all di- rect rays. If in the space between the electron source and the lens there Is a variation of the index of refraction for electrons an image of that electric or mag- netic field inhomogeneity will be produced 
in a conjugate plane beyond the stop. This gives a dark -field image of the field 
on a fluorescent screen or photographic 
pla te. 

Linear Thvratron Control 
Circuit 

By NORMAN ALPERT 
Etto C'w'porrt tion 

Nere York, ..t'r°u' Fork 

NUMEROUS OCCASIONS arise where 
it is desirable for the average or 
d -c plate current in a thyratron to 
vary linearly with an applied d -c 
grid voltage. In the standard cir- 
cuit, which is the same as that 
shown in the accompanying dia- 
gram with the d -c input shorted out, 
the d -c plate current follows the re- 
lationship I,,_, - E,(1 -F cos¢) / 
27:R,, where E°, is the peak voltage 
of the a -c plate supply, R1, is the d -c 
load resistance, and 9i is the angle 
at which the thyratron fires 

It should be emphasized the above 
equation is valid provided the tube 
drop during conduction is negligible 
compared to E° and also the criti- 
cal grid curve corresponding to the 
a -c plate supply voltage is assumed 
to coincide with the zero voltage 
axis. These conditions are easily 
satisfied in practice. 

It is seen from the equation that 
does not vary linearly with grid 

voltage but as some cosine function 
of the phase angle. The circuit may 
be modified, however, by inserting 
a d -c voltage, E between X and Y, 
and making R = X, so that the a -c 
grid voltage lags the a -c plate volt- 
age by 90 degrees or 4 will be 90 
degrees when E, is 0. Hence the 
d -c plate current will follow the re - 

Circuit diagram of linear thyratron con- 
trol circuit 
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MODERN TEST 
EQUIPMENT 

TO SOLVE YOUR PRESENT 
AND FUTURE PROBLEMS 

THE MEGA-PIX 
A 12 Channel Crystal Controlled Generator for TV 

Receiver Tests. 
Panel Controls Select Carriers: Adjust Internal FM Tone 
Modulation for Sound and Video Modulation Obtained 
from External Source. 
Carrer Frequency Accuracy .01% for Picture-Separa- 
tion between Picture and Sound Carriers 4.5 mc -i- 500 
CDs. 
RF and Modulation Levels Adjustable by Panel Controls. 
Price: $990.00 F.O.B. Factory. 

THE MEGA -NODE SR. 
A UHF and Microwave Random Noise Source. 
Frequency Range 100 to 3000 mc. 
Output Impedance 50 ohms Unbalanced. 
Low Output VSWR over Frequency Range. 
Noise Figures 0 to 20 db. 
Price: $895.00 F.O.B. Factory. 

THE CALIBRATED MEGA -SWEEP 
Single Control Tuning and Dial Indication of Sweep Cen- 
ter Frequency (100 kc. to 1000 mc.) 
Covers Video, I.F., VHF and UHF Television Bands 
Increases Speed of Operation in Service, Laboratory and 
Factory Test. 
Sweep Width Adjustable up to 30 mc., 100 mv. Output, Con- 
tinuously Variable Attenuator. 
Price: $425.00 F.O.B. Factory. 

An X -Band Signal Source. 
Frequency Range 8500-9700 mc. 
Includes Calibrated Wavemeter. 
Sawtooth Frequency Modulated to 100 mc Band Width. 
When Used with MEGALYZER Jr. Provides X -Band Spectrum. 
Analyzer. 
Price: $395.00 F.O.B. Factory, 

Also Manufacturers of Mega -Sweep, Mega -Match, Microwave Mega -Match, Megalyzer, Mega - Pulser, Micro -Pulser, Mega -Marker, Megaligner, Mega-Pipper, Mega -Node, Megalyzer Jr., Mega -Marker Sr., Sona -Graph and Sonalator. 

ELECTRIC 
25 Maple Avenue 

Prices 10% Higher Outside USA und Canada 

COMPANY 
Pine Brook, N. J. 

Phone CAldwell 6-4000 
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THE ELECTRON ART (continued) 

4 
MOSINEE doesn't count its success in terms 

of big volume records. More important to us is 

the aid that MOSINEE "paperologists" and 

facilities provide our customers. 

If you have a problem involving paper ... if you 

require specific technical characteristics such as 

high tensile or tear strength, accurate caliper, density, 

liquid repellency or absorbency, good dielectric 

strength, specified pH for maximum -minimum 

acidity or alkalinity ... and above all, if you want 

to be sure of dependable uniformity ... it will 

pay you to specify "MOSINEE." For 

consultation with MOSINEE technicians, without 

obligation to you, please write Dept. E. 

MOSINEE 
I! i[!4ái /hem 

MOSINEE PAPER MILLS COMPANY MOSINEE, WISCONSIN 

"f,Je iekd ajec e3fa>treciertei4" 

the next digit. It will operate re- 
liably to at least 250 kc, and num- 
bers have been circulated through 
six stages at frequencies as high as 
600 kc. 

Figure lA shows a basic trigger 
circuit in which V, conducts to store 
a 1 and V2 conducts to store a 0. 

Figure 1B shows the coupling 
circuit between stages. This in- 
cludes a voltage divider from each 
plate to ground. The grids of stage 
N -+ 1 are connected to taps on the 
dividers of stage N through crystal 
rectifiers and the taps are also con- 
nected to the shift bus through ca- 
pacitors. A shift pulse will pass 
the rectifiers to trigger a stage if 
the condition of the preceding stage 
is different. Voltage levels as ac- 
tually measured are given in Fig. 
1B to show how the rectifiers gate 
the shift pulses, and Fig. 1C shows 
how these voltages vary during op- 
eration. 

For example, the cathode -to - 
anode voltage of rectifier D, is 47 
volts so that no pulse less than 47 
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FIG. 1-Basic circuit (A), interconnec- 
tions (B) and voltage waveforms (C) 

for gate -type shifting register 
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ESTABLISHED 1885 

4 
O 

O 

TEST CHAMBERS ° 
TO SIMULATE 0 

TEMPERATURE ALTITUDE HUMIDITY ° 
Designed by Bowser, Inc., to meet the most rigid re- 

quirements for testing electronic components or equip- 
ment in relation to temperature, humidity or altitude. 
Used widely by government and industry in laboratories 
for research and development work and on the produc- 
tion line. 

BOWSER LABORATORY UNITS-L-Series 
These Units are designed so that industry may perform its testing and processing simply, 

accurately, and in a minimum of time. Electronic equipment or components which are to be sub- 
jected to severe weather conditions can be proved in a Bowser Laboratory Unit. The temperature 
ranges (+180°F. to -100°F) cover every conceivable application from Tropic heat to Arctic cold 
and from sea level to 75.000 ft. above the earth. These temperatures are controlled to within ±2°F. 
within the range. The range of Relative Humidity simulation (from 20% to 95%. see table) is equiva- 
lent to practically any condition, and the Vacuum simulation easily meets all present day needs for this 
type of equipment. 

PULL DISSIPAT90N 
LOW DOWN AT LOW MASS 

MODEL - SIZE- -- TEMP. FROM OPERATING LOAD 
NO. H W D POINT AMB. POINT AT OF 

F. MIN. SEA LEVEL STEEL 

8 POST 
4 THERMOCOUPLE 

TERMINAL PAD 

L1-50 VH 12' 12" 12" -50°F. 70 100 watts 25: Available in all 3 Ll 
L1-76 VH (1 cu. ft.') -76°F. 105 100 watts 25., Units installed on left 
L1-100 VH -100°F. 170 50 watts 25- side wall, only if "cut 

out" not required 

L5-50 VH 18" 30' 15" -50°F. 70 200 watts 50. I Installed in left 
L5-76 VH (5 cu. ft.: -76"F. 110 200 watts 50= side wall 
L5-100 VH 100°F. 200 100 watts 501, 

L8-50 VH 24" 24' 2;- 50 F. 70 200 watts 50, Installed in left 
L8-76 VH (8 cu. ft -76"F. 110 200 watts 50- side wall 
L8 100 VH --100°F. 200 100 watts 50, 

L18-50 VH 30" 30' 36' ---50°F. 70 200 watts 25;,t Installed in left 
L18-76 VH (18 c::. it. -76°F. 110 200 watts 25: side wall 
L18-100 VH 100°F. 210 100 watts 25- 

L27-50 VH 33" SC' 36" -50°F. 75 200 watts 100- 
L27-76 VH ;27 CC.'rt.) -76°F. 110 200 watts 100= 
L27-100 VI -1 100°F. 210 100 watts 100= 

CUT OUT 
AND REMOVABLE 
INSULATION BATT 

Available in all 3 Ll 
Units installed on left 
side wall. only if Ter- 
minal Pad is not 
required 

Installed in left 
side wall 

Installed in left 
side wall 

Installed in left 
side wall 

Installed in left Installed in left 
site wall side wall 

THE FOLLOWING SPECIFICATIONS ARE STANDARD 
1. Reheat time from ambient to 

1-180° F. is 70 minutes. 
2 Thermocouple Type Indicating 

Controller; installed in instru- 
ment panel to right of free -work- 
ing space. Range: -150°F. to 
-,-200` F. 

3 Altitude Simulation Equipment: 
Laboratory Type, Oil Scaled 
Vacuum Pump and Hand Oper- 
ated Climb -Neutral -Dive Valve. 

4 Current (for control): 110 volt, 
60 cycle, single phase. (for 

power): 220 volt 60 cycle, three 
phase. 

5. Average Climb Rate: 3,000 feet 
per minute to 50,000 feet. 

6. Maximum Vacuum: 1" mercury 
absolute. 

7. Vacuum Gauge: 4L2" Dial Type, 
0' to 80,000'. 

8. 3/8" I.D. Low Pressure Pipe: 50 
psi. installed in left side wall. 

9. Special instrumentation can be 
supplied at customer's request. 

INDUSTRIAL 

'' For the user whose 
requirements do not 

call for conditions of high 
altitude or relative humid - 

the Industrial "low temperature" Unit 
is available. A typical application might 
be the expansion fitting of bushings. 

FOR ALL MODELS: 
CONSTRUCTION 

Cabinet mounted on rigid steel base 
of welded channel irons to prevent 
warpage or distortion. Refrigeration 
equipment and vacuum ' pump, etc., 
mounted on separate inner frame to 
minimize vibration. Work being tested 
checked during processing through in- 
spection window mounted in door of 
chamber. Interior illuminated by means 
of a light mounted on door outside 
the chamber. Instrument panel is also 
supplied with a light mounted over it. 

OTHER BOWSER UNITS 
Some of the many Bowser units 

are shown and briefly described 
on this page. They have a wide 
scope of application throughout 
industry. Complete details re- 
garding any of them are avail- 
able upon request. 

1. Door Light 
2. Internal Terminal Pad 
3. Cam Latch 
4. Access Port 
5. Inspection Window 
6. Air Mover 
7. Hand Regulating Water 

Valves 
8. Instrument Panel Light 
9. Indicating Potentiometer, Con- 

troller (Wet and Dry Bulb) 
10. Altitude Gauge 
11. Control Panel 
12. Climb -Dive Valve 
13. Manometer Connection 
14. Condensing Unit Compart- 

ment 

UTILITY UNITS 
Designed for rapid, de- 

pendable production testing 
and processing. It is also 
capable of being used for 
limited amounts of research 
and development w o r k. 
Adaptable to a wide range 
of applications from produc- 
tion processing of radio crys- 
tals to testing of cameras 
and camera lenses. Provided 
with temperature control 
from +158°F. to -80 F., 
with a tolerance of control 
of 3 F. over the range. 

BOWSER, INC. REFRIGERATION DIVISION - 420 LEXINGTON AVE., N. Y. C. 

IN CANADA, S. F. BOWSER CO., LTD.. 344 SHERMAN AVE., 
_ 

HAMILTON. ONTARIO 
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THE ELECTRON ART (continued) 

Lisera fir the uwon&s °7 rrscríbed by )MPEfter therrpat shows in Indio 

Here's why... the new series 300 

Allx 
MAGNETIC 

TAPE RECORDER 

answers 
industry need ! 

Designed by 

engineers who had 
your engineering 

needs in mind! 
Console Model 300* $1,573.75 

;Portable Model 300 $1,594.41 

Rack Mounted $1,491.15 
Mefer panel volt(' 

F. O. B. Factory. San Carlos. Calif. 

* You can depend on Ampex 
Read what Frank Marx, Vice President in charge of Engineering, 
American Broadcasting Company, says: "For the past two years 
A.B.C. has successfully used magnetic tape for rebroadcast pur- 
poses ...A.B.C. recorded on AMPEX in Chicago ...17 hours per 
day. For 2618 hours of playback time, the air time lost was less 
than 3 minutes: a truly remarkable record." 

* Original program quality preserved 
Use of independent reproduction facilities allows instantaneous 
monitoring and makes possible the most stringent comparisons 
between recordings and originals. 

SPECIFICATIONS 
FREQUENCY RESPONSE: 

At 15"± 2 db. 50-15,000 cycles 
At7.5"± 2 db. 50- 7;500 cycles 

FLUTTER AND WOW: At 15 

inches per second, well under 
0.1% r.m.s., measuring all flutter 
components from 0 to 300 cycles, 
using a tone of 3000 cycles. At 
7.5 inches, under .2%. 

SIGNAL-TO-NOISE RATIO: The 

overall unweighted system noise 
is 70 db. below tape saturation, 
and over 60 db. below 3% total 
harmonic distortion at 400 cycles. 

STARTING TIME: Instantaneous. 
(When starting in the Normal 
Play mode of operation, the tape 
is up to full speed in less than 
.1 second.) 

Manufactured by Ampex Electric Corporation, San Carlos, Calif. 
DISTRIBUTED BY 

BING CROSBY ENTERPRISES * 
9028 Sunset Blvd., Hollywood 46, Calif. 

GRAYBAR ELECTRIC CO. Inc 
420 lexingron Ave., New York 17, N.,Y 

AUDIO & VIDEO PRODUCTS CORPORATION 
1650 Broadway, New York, New York 

volts would be transmitted to G,. 
The two elements of D2, however, 
are at the same potential, so the 
negative shift pulse will be trans- 
mitted to G2, thereby triggering 
stage N to the 1 condition as re- 
quired for correct shifting. Stage 
N + 1 should not trigger, and an 
examination of the voltage levels 
shows that the shift pulse appears 
at both grids. This prevents trig- 
gering by holding G, below cutoff 
until the pulse has disappeared 
from G2. No trouble has ever been 
encountered from plate triggering. 

The input stage shown in Fig. 2 

FIG. 2-Circuit diagram showing two 
stages. Ordinarily many more would 
be used. For example. 41 stages 
could store ten decimal digits and a 
sign. Subsequent stages are identical 

to second stage 

works differently from the other 
stages; it is designed for a single - 
wire input. Whenever it holds a 1 

it is reset by the next shift pulse 
and then set again if a new 1 is to 
be inserted. The digit -input pulses 
must be delayed slightly from the 
shift pulses to allow the first stage, 
if just reset, to recover and be 
ready for setting again. The trigger 
circuit has a resolving time of 
about 1 microsecond so a delay of 
about 2 microseconds is recom- 
mended. This special input stage 
can be avoided if the signal source 
provides pulses for l's and 0's on 
separate wires instead of pulses to 
represent l's and blanks to repre- 
sent 0's, all on the same wire. It 
can also be avoided if necessary by 
squelching the shift pulse to the 
first stage with the digit input 
pulse. 

The circuit shown in Fig. 2 will 
operate reliably on negative shift 
pulses between 30 and 100 volts in 
amplitude and negative digit -input 
pulses between 60 and 110 volts 
when the plate supply is set at 300 
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FILTERED BY FILTRON 

McDonnell XF88 

FILTERED BY FILTRON 
Boeing 

B-47 Stratojet 

FILTERED BY FILTRON 
North American Aviation 

F-86 let 

FILTERED BY FILTRON 
North American Aviation 

XAJ-1 

FILTERED BY FILTRON 
North American Aviation 

B-45 let 

FILTERED BY FILTRON 
(hase 

C-123 Transport 

FILTERED BY FILTRON 
McDonnell 

XF2HI Banshee Jet 

FILTERED BY FILTRON 
Republic 

F-84 Thunderjet 

FILTERED BY FILTRON 
Boeing 

B -SO Superfortreºs 

FILTERED BY FILTRON 
Northrop 

XF-89 Scorpion 

ELECTRICAL AND ELECTRONIC EQUIPMENT 

FILTERED BY 

FOR RADIO INTERFERENCE -FREE PERFORMANCE 

In the above and other aircraft . . . in floating fortresses . - . in ground and 
Mobile Signal installations-FILTRONS are vital components in suppressing 
radio interference. As these planes, ships and Signal installations exemplify 
the most advanced engineering and design, so FILTRONS embody the most 
advanced engineering and design of radio frequency interference filters . . 

Wherever radio interference must be suppressed, FILTRON'S engineering staff 
will design the right filter for your circuit conditions which will meet size, weight 
and electrical characteristics. Above all, it will meet the applicable radio inter 
ference specifications. Our modern, completely equipped, specially designed, 
double shielded radio interference suppression laboratory is available for the 
radio frequency interference testing of your equipment. 

THE nffltaN CO., INCORPORATED 
38-25 BELL BOULEVARD BAYSIDE, NEW YORK CITY, N. Y. 

7 amp Filtron for 115 V.A.C. 400 100 amp 6 200 amp 50 Volt Aircraft 
Filtrons, size 3117" x x 21/2" cycles. Size 2" x 2" x 11/4" 

RADIO NOISE 

Electronic Controls 
Electric Motors 
Electric Generators 
Electronic Equipment 
Fluorescent Lights 
Oil Burners 

FILTERS FOR - 

Signal Systems 

Business Machines 
Electric Appliances 
Electronic Signs 

Electronic Heating 
Equipment 

FILTERS FOR 

28 VDC, 120 VDC, 60 cycles 
400 cycle and 1200 cycle 

military equipment 

An Inquiry on your Company letterhead 
will receive prompt attention. 

2.5 amp Filtron for 50 V.D.C. opera- 
tion size 1'4" x11/4" x r/s" 

LARGEST EXCLUSIVE MANUFACTURER OF RADIO INTERFERENCE FILTERS 
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MAKES IT 
RIGHT 

YOU GAIN BY "COUPLING" WITH 

S.S.WHITE FLEXIBLE 

2. You get a control 
that is smooth and easy 
in operation never slips 
or loses its sensitivity, 
never needs servicing 
and is good for the life 

of the equipment. 

494rilit., elite 

SHAFTS 

1. You can locate vari- 
able elements exactly 
where you want them 
for optimum circuit effi- 

ciency, space saving, 
ease of assembly and 
wiring and convenient 
servicing. 

3. You can locate the 
control knobs or dials 
wherever you want 
them to satisfy the re- 

quirements of operating 
convenience and har- 

monious cabinet design. 

WRITE FOR THIS FLEXIBLE SHAFT HANDBOOK 

It's the engineer's bible on flexible 
shafts and how to select and apply 
them. Copy sent free if you request 
it on your business letterhead and 
mention your position. 

SI WHI TE 
THE S. S. WHITE DENTAL MFO. CO. ,DsrC DIVISION 

DEPT E 10 EAST 40th ST., NEW YORK 16, N. Y. - 
FLEXIBLE SHAFTS AND ACCESSORIES 
MOLDED PLASTICS RESISTORS 

ate Oatesteiseca4i ll4AA / /Nadesafirsc vise 2¡únc- 

THE ELECTRON ART (continued) 

volts, and on smaller pulses with 
lower supply voltages. Pulse dura- 
tion should be about 1 microsecond. 
The capacitor which applies the 
shift pulse to reset the first stage 
was chosen to obtain a sufficient re- 
setting pulse from the shift bus 
without at the same time interfer- 
ing with normal trigger action in 
the first stage. The digit -input 
capacitor, similarly, was made as 
small as possible to avoid decreas- 
ing the resolving time of the first 
stage. 

The development of this shifting 
register was part of a research pro- 
gram supported by the Office of 
Naval Research. The writers wish 
to thank David R. Brown, E. E. 
Bolles and Professor Paul L. Nor- 
ton for their assistance. 

SURVEY OF NEW TECHNIQUES 

ATOM -SPLITTING QUALITIES of the 
neutron are utilized in a new 
neutron counter developed by West- 
inghouse. A small amount of ura- 
nium 235 is mixed with a special 
light -producing phosphor coated on 

the surface of a photo -electronic 
tube. The whole device fits in a 

metal cylinder lined with a two-inch 
thick wall of paraffin to slow down 
fast-moving neutrons. An arriving 
neutron splits a uranium atom and 
resulting nuclear fragments strike 
the phosphors, producing light ray: 
that act on the phototube. Output 
pulses are fed to electronic circuits 
that give an accurate count of the 
atomic explosions taking place. 

Tiny atom -smashing neutron counter 
being inspected by Kuan-Han Sun, who 
developed it jointly with W. E. Shoupp 
of Westinghouse Research Laboratories 
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pulse of dependable, 
For that steady service 
day -in and day -out telecasting 

DU MONT MODEL TAa1O7 A/B 

«5; GENERATOR 

Basically a set of cried -tested -proven units packaged in 

the horizontal and vertical 

one cabinet for use in furnishing 
and the composite 

driving pulses; the blanking signals; 

synchronizing signals required by studio and film cameras, 

camera control units, monitors and other telecasting station 

equipment. May also be used with a source of television 

picture signal in the preliminary and the final testing of 

television receivers in production. Likewise in the devel- 

opment laboratory, in schools and wherever video circuits 

are critically analyzed. 

eFurther details on request 

Close-up of the two 3"cath- 
ode-ray tube monitors indi- 
cating all frequencies with- 
in sync generator. Below, 
the composite signal pro- 
vided by Model TA -107 A/B. 

t:ei1f..: 

f1L ACE NEGATIVE DIRECT ION 

F.-- 
H' 

'PICTURE BLANKING +- PULSE 

TIME 

--POT TOM Or P!'CT!JRE 

J7 
r__1 t 

1"-----(6)3025H1p- -..{ -(6) 3I1 

lf rnc ll lf 1 N 
VERTICAL BLANKING PULSE 0.05V ±f 

'O 3H -{ Id)3H 

SEE NOTES 3a5 

;I-- 
n ---t--H +- O.SH 

COMPARE 

THESE FEATURES... 

',Conforms to all RMA and FCC specs for 
standard output signals, horizontal and ver- 
tical driving signals, composite video blank- 
ing and synchronizing signals. 
',Linearity test signals at 900 cycles provid- 
ing 15 horizontal bars, and 157.5 1_c provid- 
ing 10 vertical bars mixed with blanking, by 
means of switch, for use in checking scan- 
ning linearity of picture monitors and tele- 
vision receivers. 
',Provision of two 3" c -r tubes for use in 
simultaneous monitoring (without switching) 
of all frequencies in the sync generator. Thus 
frequency counts may be checked or adjust- 
ed without use of external oscillographs. 
',Leading edges of equalizing pulses are 
also leading edges of horizontal and vertical 
sync pulses ... for perfect interlacing. 

A crystal oscillator at 157.5 kc or a highly 
stable self-excited oscillator at 157.5 kc may 
he selected by a switch for use as master 
oscillator. The self-excited MO is useful in 
synchronizing the generator, by means of provided lock -in circuit, to 60 cycle power 
line or to a remotely generated sync signal. 
V Very'short signai lead lengths. Operation 
of all tubes well within manufacturer's rat- 
ing. Dimensions, mounted in cabinets: 831/4" 
x 22" x 181 a". 680 watts. 

Plus many other outstanding features. 

EQUALIZING 
PULSE INTERVAL 

VERT_ SYNC PULSE 
INTERVAL 

EQUALIZING PULSE 
INTERVAL 

VCR SYNC PULSES 

+- TOP OF PICTURE 

T ALLEN B. DU MONT LABORATORIES. INC 

ALLEN B. DU MONT LABORATORIES, INC. TELEVISION TRANSMITTER DIVISION, CLIFTON, N. J. DU MONT NEI WORK AND WABD, 515 MADISON AVE., NEW YORK 22, N. Y. DU MONT'S JOHN WANAMAKER TELEVISION STUDIOS, NEW YORK 3, N. Y. WTTG, WASHINGTON, D. C. STATION WDTV, PITTSBURGH, PA. HOME OFFICES AND PLANTS, PASSAUC, CLIFTON, ALLWOOD, AND EAST PATERSON, N. J. 
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NEW PRODUCTS 
(continued born p 126) 

MODERN ELECTRONIC DESIGN MEANS 

PLUG-IN UNIT CONSTRUCTION 
With basic elements as units-that 
plug-in, slide -in, lock -in, break away 
easily-so that electronic equip- 
ment is instantly accessible-ready 
for rapid checks, servicing, and unit 
replacement. 

More and more engineers are finding 
that plug-in unit construction is the 
type of design that makes many of the 
new complex electronic projects feasible 
to operate and maintain. It's also recog- 
nized that plug-in, unit principles 
make present electronic equipment much 
more practical for wider general use. 

Up to now there has been no one place where components specifically designed 
for plug-in, unit construction were available. To get this type of construction- 
it has been necessary for engineers to design and have parts custom made or 
improvise with standard components in make shift arrangements. 

Here at Alden's we are designing and manufacturing components for plug-in unit 
construction. We are setting up to work with manufacturers on as many of thus. 
problems as possible. Very frankly, much of our work is still in the pilot run stage 
but, in every instance-proven in use. 1f you don't see the answer to r problem- 
here-let us work it out with you. 

Back connected chassis-become in- 
stantly accessible. Half twist of han- 
dles brings chassis into place or ejects -no matter how heavy. Built for racks 
or as separate units-miniature and 
standard sizes. 

Rugged color coded back connectors- 
make and break circuits. Provides 
rapid circuit checks. Wide mating tol- 
erances compensate for any chassis 
misalignment. Miniature and heavy 
duty sizes. 

Dress up housings and bases for plug-in 
units. Rugged non -interchangeable 
bases have strong stubby pins in vari- 
able pin patterns-Insure mating only 
in correct socket-do away with bent 
pins and broken bosses of conventional 
lock in or octal bases. 

fop operated clamps for tubes and 
plug-in units. Take minimum of space. 
Can be operated in cramped locations. 
Free floating-orients unit to socket 
without straining or bending pins. 

(CUiH:. 

Alden Cap Captive Convenience Screws 
-Hold miniature chassis, heavy plug- 
in cans or detachable mechanical units 
securely. Assemble easily in produc- 
tion by power tools-yet any tool or 
ein services in field. . 

Cables engineered as units for rapid 
field checks or easy replacement. 
Using connectors with forward con- 
nected contacts which snub leads and 
allow each lead to be completely In- 
sulated. 

Write for new booklet on "Components for Plug-in Unit Construction" 

ALDEN PRODUCTS COMPANY, 

BROCKTON 64E, MASS. 

paratus. It permits ten different 
combinations of styli and can be 
mounted on most arms. Point pres- 
sure is about 7 grams and output, 
about 30 mv. Needle radiation is 
very low. 

Cable Eccentricity Gage 
THE ADDISON ELECTRIC CO., LTD., 
163 Holland Park Ave., London, 
W.11, England. A new type of gage 
for continuous process control in 
the manufacture of extruded cables 
and wires employs a low -frequency 
current of 90 ma and an induction 

pickup. The device shows any devi- 
ation of the center conductor. Three 
eccentricity ranges, -0.5 to +0.5 
mm, -1.5 to +1.5 mm, and -5 to 
+5 mm, are available at a selector 
switch. Four electron tubes are 
used. Equipment is powered from 
110 -volt, 50 -cycle lines. 

Loran Indicator 
RADIOMARINE CORP. OF AMERICA, 75 
Varick St., New York 13, N. Y. 
Model LR -8802 direct -reading in- 
dicator is designed to provide ship- 
board reception of loran signals. 
A special self -check display on the 
c -r tube permits instant verification 
of proper instrument operation. 
With auxiliary power conversion 
equipment the unit may be oper- 
ated from either 32, 115 or 230 
volts d -c. In such cases the regular 
front panel ON-OFF switch con - 
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GEOBAR Voltage Sensitive Resistors 

reduce ArcingVOLTAGE RESCURVES 

at Electrical 

Contacts 

Many electrical devices, in which breaking 
of contacts is accompanied by arcing, re- 

quire surge absorption to maintain accept- 

able contact life. 

The GLOBAR type BNR resistor can be 

designed to bypass only an insignificant 
amount of current across open contacts. 
As the contacts open, the rising voltage 
surge causes a sharp decrease in resistance 
and surge energy is dissipated. 

The arc is extinguished much earlier. Ad- 

dition of GLOBAR type BNR resistors to 
some unprotected circuits has produced 
a 95% reduction in duration of arcing. 

Material reduction in radiation of inter- 
ference harmful to radio and televison re- 

ception also results. 

Complete application data is available. 
Write Dept. V-129 for Bulletin GE -R1 -B. 

The Carborundum Company, GLOBAR 
Division, Niagara Falls, New York. 

o 

tan 

"GLOBAR" BNR RESISTORS 

APPLIED VOLTAGE (D. C.) 

GEOBAR Ceramic Resistors 
elee- 

BY CARBORUNDUM 
TRADE MARK 

"Carborundum" und "Globar" are registered trademarks which indicate manufacture by The Carborundum Company 
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Al RC RAFT 
RADIO 
CORPORATION 

Job r 

I 4,l ;,. 

t t 
/..ri+ 

} 
Simplified 

-Compact 
-Portable :. 

900-2100 megacycles, 
single band 
Directly calibrated, single 
dial frequency control 
Directly calibrated 
attenuator, 0 to -120 dbm 
CW or AM pulse modulation 
Internal pulse generator with controls for width, 
delay, and rate. Provision for external pulsing 
Controls planned and grouped for ease of 
operation 
Weight: 42 lbs. Easily portable-ideal for air- 
borne installations 
Immediate delivery 

Built to 
Navy Specifications 

for research 
and production 

testing 

Write for specifications - investigate the 
advantages of this outstanding new instrument. 

DEPENDABLE ELECTRONIC EQUIPMENT SINCE 1928 

NEW PRODUCTS (continued) 

trots the motor generator or in- 
verter. Major units besides the 
indicator are an external power 
supply unit and an antenna loading 
coil unit. 

Heavy -Duty Soldering Guns 
WELLER MFG. Co., 806 Packer St., 
Easton, Pa., announces a new model 
soldering gun capable of handling 
250 watts. The Model WD250 gun 

is suited to all electrical, telephone, 
commercial and industrial solder- 
ing. It features five -second dual 
heat, prefocused spotlight and the 
new rigid tip for heavy-duty solder- 
ing. Redesigned terminals give 
Lrreater accessibility to tight spots. 

VHF Triode 
EITEL-MCCULLOUGH, INC., 237 San 
Mateo Ave., San Bruno, Calif. Type 
592/3-200A3 general purpose vhf 
riode is suitable for both oscillator 

and power amplifier service. As an 
oscillator it lends itself to develop - 
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I - COVERING THE ENTIRE 

RANGE OF COMPONENTS... 
rittrattmemmentami 

CTC ALL -SET Boards 

Speed Up Work On 

Assembly Lines And 

In Laboratories 
L_ 

CTC ALL -SET Boards are designed to 
save time and cut costs over a wide range 
of standard assembly operations. 

Boards with Type 724 Turret Lugs 
come in four widths: 1,;", 2", 21,", 3"; and 
in thicknesses of 31,3". A Board 
with Type 1558 Turret Lugs, for miniature 
components, is 1146" wide, with thicknesses 
of 1c." and 3" only {Type `í1401E). This 
new miniature Board completes the CTC 
ALL -SET group. 

Boards are all of laminated phenolic, in 
five -section units scribed for easy separa- 
tion. Each section is drilled for 14 lugs, 
with 10 mounted, except X 1401 A 
wide), which is drilled for 7 lugs per sec- 
tion, with 5 mounted. All lugs are solidly 
and precisely swaged, and each whole board 
is ready for assembly. 

Custom -Built Boards 
are an important specialty at CTC. Avail 
yourself of our long experience in handling 
the widest range of materials and jobs -- 
many of them requiring special tools --- 
and in all types of work to commercial or 
government specifications. 

CTC ALL -SET Terminal Boards, Cus- 
tom -Built Boards and many other CTC 
Guaranteed Coniponenls are described and 
illustrated in our big new catalog -300. 
Send for your copy today. 

l urret Lugs 

Terminal 
Boards 

Split Lugs 

Double -End 
Lugs Swagers 

Cccólana a -t Wanda tel 
The C6aatanfeed 

Can fao1-1e94ai 

CAMBRIDGE THERMIONIC CORP. 
437 Concord Ave., Cambridge 38, Mass. 

IF you haverelayproblem a p oblem 
requiring low cost, small size 
and dependable performance... 

...take a look at R -B -M General 
Purpose AC and D C Relays 

WRITE FOR BULLETIN AND PRICE LIST 

Dept. D-12, R -B -M DIVISION OF ESSEX WIRE CORP. 

MANUAL AND MAGNETIC ELECTRIC CONTROLS 
- FOR AUTOMOTIVE, INDUSTRIAL, COMMUNICATION AND ELECTRONIC USE 

Fits Your 

Production To A "T" " 
Ktnvon "T's"-high quality, uniform 
transformers, are your best bet for development. 
production and experimental work. For over 20 
years, the KENYON "K" has been a sign of skill- 
ful engineering, progressive design and sound 
construction. 

Now - reduce inventory problems, improve 
deliveries, maintain your quality -specify 
KENYON "T's," the finest transformer line for 
all high quality equipment applications. 

New Catalog Edition! Write Today! 
Ku n v o n new modified edition tells the com- 
plete story about specific ratings on all transform- 
ers. Our standard line saves you time and expense. 

Send for your copy of our 
latest catalog edition now! 

KENYON 
TRANSFORMER CO., Inc. 
840 BARRY STREET NEW YORK 59, N. Y. 
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,she 
inside story 

COMPACT 

Size 21/2' x 
21/2 

s 21/8' 
Series 3602 

c().DeJi3Fted 

Zlwl 

gins compact unit illustrates the internal 'mechanism of a custom de- 
signed 1). ( Repeat Cycle Timer. Photo shows the extreme simplicity 
and compactness of a three -circuit sequence timer with aircraft type 
connection for mounting in housing (not shown). 

Let Haydo apply more 
than 1N years' experience and 
knowledge to the solution of 
your electrical timing and con- 
trol problems. Write: 

.Q 

QSk NA DY ON 
COMPANY 

NORTH ELM STREET 

W A T E R B U R Y 32. CONNSCTICUT 

Design and Men,laaare e1 Elenrkal Tuning Derke. 

"Another SKL first" 
The Model 212 TV Amplifier has been specifically 

designed to cover the television band of 40 to 
240 MC. With its low impedance this amplifier 
can be easily installed in any existing TV system. 

Because of its stability and reliability -a tube 

failure means only a slight loss of gain - the 

Model 212 can be safely left unattended for long 

periods of time. Its low noise level, wide band- 
width and high output make the Model 212 TV 
amplifiers ideal for distribution systems in hotels, 

apartment houses, salesrooms and TV manufac- 

turing plants. 

SPECIFICATIONS 

BANDWIDTH 
40 to 240 MC 

IMPEDANCE 
Any standard un- 
balanced impedance 

GAIN 18 DB 

OUTPUT VOLTAGE 
4 Volts RMS Max. 

NOISE FIGURE ... 6 db 

RESPONSE 
2 db over bandwidth 

All aluminum chassis - 
standard connectors 

S K L 
SPENCER KENNEDY LABORATORIES, INC. 
186 MASSACHUSETTS AVE., CAMBRIDGE 39, MASS. 

NNaw THE 
TRUE FACTS 

Of OPERATION 
AT HIM 

FREQUENCY with 
Cw-MI-fM-rv 
TRANSMITTERS 

use 

TERMALINE 
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 61 

POWER RATING . 80 Watts 
Standard Ranges. 0-15 & 0-60 W 

(Dual) 0-20 & 0-80 W 

Special Ranges 0-1 & 0-21/2 W 

0-21/2 & 0-10 W 

0-1 & 0-5 W 

0-1 & 0 -lo 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 by: 
NEELY ENTERPRISES 

7422 Melrose Blvd., Hollywood 46, Calif. 
Instrumentation for Coaxial Transmission 
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NEW PRODUCTS (continued) 

ing medium vhf power for indus- 
trial purposes. The construction is 
also designed for power amplifier 
service at frequencies as high as 
125 mc. 

Temperature Pickup 
TRANS-SONICS, INC., Bedford Air- 
port, Bedford, Mass. Type 17-2 air 
and gas temperature telemetering 
pickup is a platinum resistance 
thermometer, the resistance of 
which varies linearly from 8 to 14 

ohms over the temperature range 
0 to 600 F (0 to 315 C). When in- 
serted in air moving at 5 feet per 
second, its thermal time constant is 
less than 0.5 second. Balancing 
bridges are available so as to pro- 
vide zero output at zero deg C and 5 
my per volt applied at 600 F. 

Germanium Diodes 
RAYTHEON MFG. CO., 55 Chapel St., 
Newton 58, Mass. Types CK705, 
706, 707 and 708 germanium diodes 
feature small size (0.390 inch long 
and 0.160 inch in diameter) and 

high ambient operating tempera- 
ture rating of 100 deg C. High 
temperature rating is obtained by 
using only glass and metal in the 
basic assembly, thus eliminating the 
necessity for a wax filler. 

Timing Device 
G. C. WILSON & Co., 2 N. Passaic 
Ave., Chatham, N. J. The Cyclo- 
Flex timer is an electronic device 

with STEEL -- the small 

exira first cost of test samples 

pays off in assurance of effic- 

iency and durability of the 

finished product. 

`Yii-0áv %.rn 

with TRACING CLOTH 
The small extra first cost of Arkwright 
Tracing Cloth, over that of tracing 
paper, repays many times over in the 
efficiency and durability of valuable 
drawings. 

Your investment in Arkwright Tracing Cloth is a 
trifling sum, compared to its returns in drawings 
kept permanently sharp and repeatedly useful! 

Foresighted drafting departments regularly specify 
fine -woven, expertly bonded Arkwright, rather than 
perishable tracing paper, for every drawing worth 
keeping for possible future use. 

Read the Big Six Reasons why Arkwright Tracing 
Cloth eases work, improves jobs, resists wear and 
time. Then send for generous samples and prove this 
superiority on your drawing board. Sold by leading 
drawing material dealers everywhere. Arkwright 
Finishing Company, Providence, R. I. 

The Big Six Reasons Why 
Arkwright Tracing Cloths Excel 

1. Erasures re -ink without feathering. 
2. Prints are always sharp and clean. 

3. Tracings never discolor or go brittle. 
4. No surface oils, soaps or waxes to dry out. 

5. No pinholes or thick threads. 

6. Mechanical processing creates permanent 
transparency. 

ARKWRIGHT 
T R A C i N G CLOTHS 
AMERICA'S STANDARD FOR OVER 25 YEARS 
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E contin ued ) NEW PRODUCTS 

P3N 

sovi`*`2N 

WHERE THE TWAIN MEETS 

Whatever the operating conditions the 

Turner Model 33D Dynamic will stand the 

gaff . . . and perform. Its ruggedness is only 

surpassed by its sensitivity. 

Regardless of the application; voice or music, 

studio or public address, the Turner Model 

33D delivers crisply and clearly. Volume and 

tone gradations are faithfully retained. It's the 

microphone that combines 

a wide range of frequencies. 

high output over 

Yes, whatever your requirements, you can 

depend on the Turner Model 33D to perform 

and conform to high standards. It is also avail- 

able as 33X Crystal. Write for complete details. 

THE TURNER COMPANY 
905 17TH STREET N. E. CEDAR RAPIDS, IOWA 

IN CANADA: Canadian Marconi Co., Ltd. 

Montreal, P. Q., and branches 

EXPORT: Ad Auriema, Inc. 
89 Broad St., New York 4, N. Y. 

Crystals licensed under patents of 
the Brush Development Company 

OFF CYCLE ON CYCLE 

which may be operated either sin- 
gle interval with manual initiation 
or as a repeat cycle timer with two 
adjustable intervals which occur 
successively without any external 
operation. Each interval is accom- 
panied by relay contact closure and 
is obtained by the charging of a 
resistance - capacitance network. 
Power supply is 110-125 volts, 60 
cycles. Time intervals for the ON 

cycle are 0.5 to 3 seconds; for the 
OFF cycle, 9 to 20 seconds. The re- 
lay is spdt. Contacts are rated at 
3 amperes, 115 volts a -c. 

Universal Amplifier 
MILLIVAC INSTRUMENTS, P.O. Box 
3027, New Haven, Conn. Type 
DCA -3 universal amplifier for d -c 
can be used as a self-contained, 
complete vacuum -tube millivolt - 
meter or as an amplifier for ex- 
ternal meters and recording instru- 
ments. It has an input impedance 
selector (100 ohms to 4 megohms), 

a multiplier range switch covering 
a total measuring range between 1 

my and 1,000 volts d -c, and a built-in 
10-mv calibrator. Output varies be- 
tween a few microamperes and 5 ma. 

Survey Meter 
THE VICTOREEN INSTRUMENT Co., 
5806 Hough Ave., Cleveland, Ohio. 
Model 263B survey meter, designed 
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NEW PRODUCTS (continued) 

for semi -quantitative work and 
highly sensitive to beta and gamma - 
ray radiation, uses a 1B85 thyrode 
and two 5828 medium -mu triodes. 
Full scale sensitivity on three 
ranges is 130, 1,300 and 13,000 
counts per sec. A microammeter 
calibrated in milliroentgens per 
hour, measures the average inten- 
sity of the radiation. 

Miniature Pentagrid 
Converter 
SYLVANIA ELECTRIC PRODUCTS INC., 
500 Fifth Ave., New York 18, N. Y. 
Type 1L6 miniature pentagrid con- 
verter tube is designed for use in 
portable radio receivers. It is sup- 

plied with a 1.4-voll d-c filament 
cathode rated at 50 ma. Operated 
from a 90 -volt B supply, its plate 
current is 0.5 ma. 

Insulation Tester 
RADIO FREQUENCY LABORATORIES, 
INC., Boonton, N. J. Model 184C 
insulation tester, designed for pre- 
ventive maintenance field testing 
and general purpose production 
and laboratory use, has four volt- 
age ranges providing continuously 
variable d -c voltages up to 10 kv. 
Resistances ranging from 0.1 to 
50,000 megohms may be read di - 

Here are some of the tubular parts made to the exacting 
requirements of the Electronics Industry. 

The Electronics Division of the Superior Tube Com- 
pany has grown along with this expanding and vital Industryy, produc- 
ing, to precise standards, a great variety of tubular parts. The needs of 
the Industry have been met by Superior only because long ago it was 
realized that ordinary methods of manufacture were not sufficient. 
Chemical and metallurgical engineering controls, together with a new, 
and penetrating production system, form the "watch -dog" team that 
makes Superior's electronic parts outstanding. 

Used as anodes and grid cylinders for television and 
cathode ras' tube gun structures, these parts can be rolled at either or 
both ends, straight cut or angle cut, expanded and rolled, or specially 
shaped to meet all requirements. 

Turn to Superior for electronic tubular parts-they give 
satisfaction. We will be glad to send you full information. 

/4PP 
ALL ANALYSES .010" TO 3/4" 0.11 

CERTAIN ANALYSES (.035" MAX. WALL) UP TO I /" 0.0. 

SUPERIOR TUBE COMPANY 
2500 Germantown Ave., Norristown, Pc. 

FOR ELECTRONIC PRODUCTS FOR EXPORT, CONTACT DRIVER -HARRIS COMPANY, HARRSON, N. J., HARRISON 6-4800 
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a 
value for industry 

Development and Production of 

SPECIAL PURPOSE VACUUM 

TUBES BY ECLIPSE -PIONEER 

TT -1 3000 me Temperature 
Limited Noise Diode Tube. 

Y -Type Position Convectron- 
Vertical Sensing Tube. 

Chronotron Thermal 
Time Delay Tube. 

We're not in the standard vacuum tube business. But 
we are definitely in the business of developing and 
manufacturing special purpose vacuum tubes-tubes 
that are not generally available. During the past three 
years, for example, our facilities have produced, such 
devices as the Chronotron thermal time delay tube, the 
Convectron* vertical sensing tube, the TT -1 3000 me 
temperature limited noise diode tube, counter tubes, 
glass enclosed spark gaps, and phono pickup tubes. 
Quantities of all these are now serving many phases of 
industry in a wide variety of applications. We invite 
your use of our facilities to develop and produce your 
requirements of special purpose vacuum tubes. .1 our 
inquiries concerning the scope of our facilities or details 
of any of our tubes will be given immediate attention. 

*REG. U. S. PAT. OFF. 

Eclipse -Pioneer Division of 
TETERBORO, NEW JERSEY 

Espoil Sales-Bendix International Division, 72 Filth Avenue. New York It. N. Y. 

"DIE -FORMED TO GIVE //- 
YOU BETTER, MORE , Ole 

DEPENDABLE COILS!", 

Aar 

PRECISION 040 
PAPER TUBES .. . 

Precision gives you the plus . coil bases formed under 
heat and pressure. The result, a coil base of less weight 
-greater strength-more thorough insulation-more effec- 
tive resistance to moisture, oil and heat. All at the 
very minimum of cost. it's a better coil that has a 
Precision base. 

Precision Paper Tubes are available in the best quality, 
dielectric Kraft, Fish Paper, Cellulose Acetate, Asbestos 
or combinations. Round, square or rectangular. 

TODAY-WRITE FOR FREE SAMPLE 

AND COMPLETE MANDREL LIST OF OVER 1,000 SIZES. 

LOOK AT THESE FEATURES: 

No need for coil, forming 
after winding. 

Automatic stacking. 

* Wire saved by closer en- 
gineering of coil. 

* No side bow. 

PRECISION PAPER TUBE CO. 

2041 West Charleston St. 

Chicago 47, III. 
Plant No. 2, 79 Chapel St. 

Hartford, Conn. 

/Mr Ketileit 
JOHNSON 

4/1*fifid ?doe 
eryi,:effiw- 

Each unit of every JOHNSON antenna 
phasing system is individually designed 
and built to meet the requirements of the 
installation. Features desired by your 
chief engineer are incorporated and the 
design is approved by consultant prior 
to production. 

Careful selection of components to 
provide adequate safety factor, combined 
with expert workmanship and advanced 
engineering assure excellent performance. 

Control of phase shift in each leg of 
the circuit and control of power division 
among towers from the front panel are 
standard features. 

POWER RATINGS 1 TO SO KW 
JOHNSON, for many years a leading 

supplier of antenna phasing equipment, 
manufactures units with power ratings 
from I to 50 kw. Standard, as well as 

custom cabinets to match those of the 
well known transmitter manufacturers 
and virtually all the radio frequency com- 
ponents are made right in the JOHN- 
SON plant. Non-standard components 
frequently required are made to suit 
particular applications. 

This versatility of manufacturing to 
meet individual circuit design permits 
"custom work"-at standard price! 

Additional phasing equipment accesso 
ries available from JOHNSON include: 

Tower Sampling Transformers 
Tower Lighting Chokes and Filters 
Remote Metering Equipment 
Sampling Loops 

Isolation Transformers 
Concentric Line 

Typical Johnson Antenna Phasing Equipment 

JOHNSON 
E. F. JOHNSON CO., WASECA, MINN. 
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NEw 'RCpa;CTS (COntlnuce 

rectly on a megchmmeter scale or 
may be calculated in ranges from 
0.3 to 20,000 megohms from the 
readings of a voltmeter and micro - 
ammeter. The unit operates from a 
115 -volt, 60 -cycle line and consumes 
a maximum of 65 watts. 

sweep Calibrator 
BROWNING LABORATORIES, INC., 751 
Main St., Winchester, Mass. Model 
GL -22A sweep calibrator is de- 
signed to provide markers for ac- 
curate time calibration of synchro- 
scopic sweeps. Markers at intervals 
of 0.1, 1.0, 10 and 100 microsec- 

onds are provided and are suitable 
for deflection indicating or beam 
blanking presentation. A self-con- 
tained trigger generator with posi- 
tive or negative output can be used 
to drive the calibrator and associ- 
ated equipment or it may be trig- 
gered externally up to approxi- 
mately 100 kc., 

Wave Generator 
ALFRED W. BARBER LABORATORIES, 

34-04 Francis Lewis Blvd., Flush- 

n+i-Corrosive 
STAINLESS STEEL FASTENINGS 

DO THE JOB Be++er 

Let Stainless 
Steel Fastenings Help 
Cut YOUR Costs for Both 

Production and Maintenance 
in the Field of Electronics! 

Every day, the electronics industry is discover- 
ing more specific ways in which stainless 
fastenings do the job better! They not only 
resist corrosion, vibration and changes in tem- 
perature. but also give you added strength, 
fine appearance, ease in cleaning or reuse and 
non-magnetic quality. Stainless gives you a 

lower ultimate cost through longer life and 
elimination of production interruptions 

A Note on Your Letterhead Brings YOU 
This Outstanding Reference Catalog 

Called by many users the "Bible of the Stainless Steel 
Fastening Industry", Anti -Corrosive's new catalog 
gives o complete listing of more than 7.000 items IN 
STOCK! Send us a note on your letterhead request- 
ing Catalog 49C. 

7000 ITEMS 

IN STOCK 

Nuts 

Bolts 

Cap Screws 

Machine Screws 

Nails 

Set Screws 

Pins 

Rivets 

Sheet Metal 
Screws 

Washers 

Wood Screws 

Aircraft 
Fastenings to 
A -N & Govt. 
Specifications 

0 

cry foTh 
ylinti- orrosive 

Metal Products Co., Inc. 

Manufacturers of STAINLESS STEEL FASTENINGS 
411111111111111 CASTLETON-ON-HUDSON, NEW YORK 
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NEW PRODUCTS (continued) 

COTO -COIL WINDINGS 
KEEP COSTS DOWN 

For over 30 years COTO -COIL windings have been 

developed to meet specific requirements . . . to 

function perfectly ... to give you the best for the 
least ... the winning point. Send us your specifi- 
cations and let us quote. We can prove our point. 

BOBBINS 

ACETATE INTERLEAVE (Coalesced) 

PAPER INTERLEAVE 
COTTON INTERWEAVE 
TAPED FORM WOUND 

UNIVERSAL SINGLE OR 

MULTI -PIE CROSS WOUND 

COTO -COIL CO., INC. 
COIL SPECIALISTS SINCE 1917 

65 Pavillion Avenue, Providence 5, R. I. 

ing, N. Y. The Complex Wave Gen- 
erator is a new electronic labora- 
tory instrument which will provide 
a fundamental and 2nd, 3rd, 4th 
and 5th harmonics in any percent- 
age and any relative phase. The 
frequency of the fundamental may 
be varied from 50 to 3,000 cycles. 
Output is 1 volt into 500 ohms at 
fundamental or any harmonic. 
Tubes used in the instrument are 
22 6SJ7's, five 6L7's, four 6SN7's 
and one 5U4G. 

R -F Wattmeter 
M. C. JONES ELECTRONICS CO.. 96 
North Main St., Bristol, Conn. 
Model MM620 series absorption - 
type wattmeter accurately measures 
r -f power from 10 milliwatts to 4 

watts over the frequency range 
from 1 to 1,000 mc. It will also ac- 
curately terminate any 51.5 -ohm 
coaxial line. Other uses are meas- 

urement of r -f power output of low - 
power transmitters and exciters, 
measuring oscillator excitation in 
superhet receivers and checking 
signal generators. Absolute ac- 
curacy is ± 10 percent of full scale. 

Versatile Counter 
ROBERT HETHERINGTON & SON, INC., 
1216 Elmwood Ave., Sharon Hill, 
Pa., has developed an electronic 
counter for industrial and research 
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NEW PRODUCTS (continued) 

applications requiring up to 1,000 
counts per second. It features the 
preselection of any number to be 
counted by setting the four decade 
knobs to the number desired. Auto- 
matic recycling is provided. Accu- 
racy of the counter is unaffected by 
line voltage variations from 95 to 
135 volts. A built-in relay provides 
both normally open and normally 
closed contacts capable of handling 
5 amperes at 125 volts. 

Thermostatic Bimetal 
H. A. WILSON Co., Newark. N. J. 
A new thermostatic bimetal Wilco 
R-16 has an electrical resistance of 
16 ohms per square mil foot at 70 F, 
tlexivity ASTM B 106-40, useful de- 
flection minus 100 to 500 F, modu- 
lus of elasticity 19,500,000. A fuller 
table of properties can be obtained 
from the manufacturer. 

Glue Curing Machine 
PAN-AMERICAN ELECTRONICS, INC., 
5816 So. Santa Fe Ave., Los Angeles 
11, Calif. The R1 -A portable elec- 
tronic high -frequency wood bonding 
machine can reduce the time con- 
sumed in wood fabrication oper- 
ations by as much as 70 percent. 

Completely cured permanent bonds 
are produced within a few seconds. 
The hand gun can be fitted with 
electrodes for veneering, banding, 
mitered corners of all angles and 
penetration, making it adaptable to 
a wide variety of jobs. 

Miniature Tubes 
SYLVANIA ELECTRIC PRODUCTS INC., 
500 Fifth Ave., New York 18, N. Y., 
has announced two new miniature 
electron tubes, a T 5i pentode 

... for instrument landing 
systems and short 
range navigation. 

SPECIALLY designed for the 
standard CAA and ICAO in- 

strument landing systems. Enables 
the pilot to ravigate to the ILS and 
line himself up on the localizer. Also suitable for installation in 
any location where a low powered homing facility is required. Can 
be used to locate fan markers and other important reference points. 

This transmitter is built for maximum accessibility. A feature 
of the equipment is simplified tuning, only two controls being 
required to tune the transmitter to the crystal frequency. Entire 
unit mounted on ball bearing wheels; can be rolled out of its cabinet 
on self-contained tracks. May be serviced from the front while in 
operation. 

A separate antenna tuning unit is supplied with the transmitter. 
It is contained in a totally enclosed aluminum housing, designed for 
mounting on any vertical surface. Includes an antenna tuning 
control and a current meter on the front panel. 25 feet of Trans- 
mission line is supplied to connect the tuning unit to the transmitter. 

Write for our New bulletin on the TL -40C 
Address Dept. ES -10 

Communications Division 

RADIO RECEPTOR COMPANY. INC. 
Since 1922 in Radio and Electronics 

251 WEST 19th STREET NEW YORK 11, N. Y. 

. . 
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A/oiv ,7"tdiz.bi42A am Be 
ATTACHED & SOLDERED 

ONE O' , i y C .a ) t s C s:c, 
, 

011`JL1L I -C r:?.1 

The greatest innovation in attaching 
terminals to wires is now available to the industry ... "Pre -sol- 

dered" TANDEM TERMINALS! Made in various sizes and types, 
these remarkable, production -proved terminals (supplied on reels) 
can be applied at rates up to 1200 per hour by a new Terminal 
Attaching Machine that cuts off, clinches and solders terminals in 

one Instantaneous operation. Handling of loose terminals, solder 
and ilux are eliminated to reduce costs and boost production on 
long runs. Standard types available. Send for detailed information. 
Enclose sample of wire and terminal now used. Address Dept. E. 

For ordinary runs in moderate quantity we continue to produce 

SEPARATE TERMINALS for ELECTRIC WIRES 

We also make SMALL METAL STAMPINGS Exact to 

Customer's Prints. Modern Plant and Equipment. Mod- 

erate Die Charges. Precision Work. Prompt Service. 

PATTON MacGUI(ER CFOMPANY 
17 Virginia Avenue, Providence,R.I. 

COEAMAIR -SPACED 
ARTICULATED 1\e F. CABLES 

We are specially orksani3ed 
to handle direct enquiries 
from overseas and can give 

IMMEDIATE DELIVERIEStoII.SA. 

Cable your rush order %r 
debiery by air. Settlement in 

dollars by check onyourown bank. 

Transaction as simple as any/oca/ 

purchase-andddireryjusl as yuicÁ. 

NIGH POWER 
FLEXIBLE 

PHOTOCELL 
CABLE 

VERY LOW 
CAPACITANCE 

CABLES 

LOW 
ATTEN. 
TYPES 

A.1 
A.2 
A.34 

IMPED: 
OHMS 

74 
74 
73 

ATTEN. LOADING 
46100A A -re r /00 Mçá. 

1.7 
1.3 
0.6 

0.11 
0.24 

1 5 

co o' 

LOW 
CAPAC. 
TYPES 

CAPAC. 
~nee 

IMPED. 
OHMS 

ATTEN. 
d61OOFt. 
/00 Me 

0.0' 

C 1 7.3 150 2.5 0.36 
P.C1 10.2 132 3.1 0.36 
C.11 6.3 173 3.2 0.36 
C.2 6.3 171 2.15 0'.44 
C.22 5.5 18 4 2.8 0.44 
C.3 5.4 197 1.9 0.64 
C.33 4.8 22 0 2.4 0.64 

y C.44 4.1 252 2.1 1.03 

TRAN S RAD IO LTD +38ACROMWELLROAD 

CONTRACTORS TO H. M. GOVERNMENT. LONDON.S.W.IENGLAND. 

CABLES: TRANS RAD LONDON 

POLARAD 
TELEVISION ment 
for studio laboratory manufacturer 

SYNCHRONIZING GENERATOR 
Model PT 101 -Television 

FEATURES 
Built-in 3" oscilloscope with synchronized sweeps for 
viewing Timing and Video Output pulse wave forms. 
Synchronized marker system for checking pulse width 
and rise time. 
Extreme stability, insured by deriving all pulses from 
leading edge of master oscillator pulse. 
Means for checking synchronizing pulses in odd and 
even holds. 

SPECIFICATIONS 
525 line, interlocad, 60 fields, 30 frames, EMA Synchron- 
izing pulses held to tolerance specified in the NBTPB 
report of 1945. Output Pulses; Synchronizing. Video 
Blanking, Camera Blanking. Horizontal Driving, Vertical 
Driving Pulses. 5 volts across 100 ohm termination. 
Dual output jacks. 115 volts 50/60 cps. Complete with 
tubes. 

TELEVISION 
MONOSCOPE 
SIGNAL 
SOURCE 

Model PT 102 
Composite Video Signal 
Wide Band Video Ampli- 
fier, 6 DB down at 10MC 
Dual outputs foe feeding 
two 75 or 100 lines 
Black positive or Black 
negative output 
Resolution greater than 
600 lines 

INPUT: Vertical and Hori- 
zontal Driving 
pulses. Camera 
and Kinescope 
Blanking Pulses. 

OUTPUT: Composite Video 
Signal 3 Volts. 
100 ohm line Ill 
volts 60/60 cps. 
Complete with 
tubes and Includ 
Ing high and low 
voltage power 
units. 

9 FERRY STREET 
NEW YORK 7, N. Y. 

Television engineers and consultants to 
the nation's great television stations. 
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NEW PRODUCTS (continued) 

power amplifier type 1W4 and a T 
5k triode amplifier or oscillator 
type 1C3. Both are designed for 
battery operation and have 1.4 volt 
d -c filaments requiring only 50 ma. 
Rated power output of trie 1W4 
pentode is 35 mw with 45 volts on 
the plate and 200 mw with 90 volts. 
The 1C3 triode is designed for 90 
volt operation. It has an amplifi- 
cation factor of 14.5. 

High -Current Resistors 
WARD LEONARD ELECTR:C Co., 
Mount Vernon, N. Y. Bulletin 35 
Edgeohm high -current resistors are 
now available in four shorter 
lengths than the 19 -in. size previ- 
ously listed. The new sizes: 6, 9J:, 
12 and 151 inches, extend -she min- 
imum resistance value per unit 

from 0.35 to 0.05 ohm. Continuous 
current capacities range from 21 to 
79 amperes for all sizes. Maximum 
continuous duty ratings are ap- 
proximately 2,200 watts fer 19 -in. 
units to 320 watts for 6 -in. resis- 
tors. 

Coil Winder Supply Spindle 
UNIVERSAL WINDING CO., Provi- 
dence, R. I., has developed a new 
supply spindle to be used in con- 
junction with the strap type un - 

THE JL-10 PICKUP is a new Astatic achievement in 

tone arms for 78 RPM record reproduction - it's 

a new accomplishment in quality construction at a cost 

heretofore associated with vastly inferior equipment. 
The JL-10 has a rugged, drawn steel arm, modernly 
attractive in curved design with decorative ribs. Its 

styling and dark brown Hammerlin finish will make it 

a harmonious part of any phonograph. The L-10 Crystal 
Cartridge is specially designed for this tone arm and is 

available only in this combination. It provides high 
output of approximately 4.0 volts, ample for use with 

one -tube amplifiers. The response is ideal for general 
78 RPM record reproduction. Needle pressure of 11/2 

oz. assures long record life. You will want the complete 
specifications and prices on this bright new Astatic 
Pickup for your records. 

THE NEW 

7Ataieie 
MODEL 
J -10 

Astatic Crystal Devices manufactured 
under Brush Development Co. Patents 

THE 

CORPORATION 
C ONNEA U f. OHIO 

.c...c. c...a..n,.,a,ro rono.ro oa.wo 
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NEW PRODUCTS rontimued) 

How can you take the 
MYSTERY OUT OF ELECTRONICS? 

ú.ee Z10iA2 ,e27. fiedvue/ 

I el 

1. INDUSTRIAL ELECTRONICS for "on the 
job" trainees and students, is the subject of 
an intensely practical 12 -lesson sound slide - 
film course now being offered by General 
Electric. Liberal use of easily understood 
diagrams (above' practically insures that... 

2 ... students will absorb electronic tube 
fundamentals quickly and easily. Moreover, 
this course highlights important electronic ap- 
plications such as photoelectric surface scan- 
ning syst-ms (above). It takes its audience 
into industry's laboratories, shows how .. 

3 ... photolighting equipment rotating at 
40,000 rpm reveals metal failures (above) in 
the making ! Students are led easily and logi 
cally from one "lesson" to the next (12 in all) 
Reviews precede each lesson. A high point 
is the subject of electronic motor control. 

General Electric Co., Section C684-16 
Schenectady 5, N. Y. 

4. The student is shown visually how a 
motor operates (above) and how an elec- 
tronic tube provides stepless speed control. 
And because he knows, he makes a more 
valuable employee. The vital subject of re- 
sistance welding ... 

5 ... is covered completely. Step by step, the 
student is given the basic principles and the 
practical uses (above) for spot, projection, 
and seam welding. To convince you that this 
course reduces training costs, we'd like to 
send you this comprehensive .. 

6. INSTRUCTOR'S MANUAL FREE! It 
shows the course's scope and objectives. All 
twelve lessons are pictured along with the 
printed narrative. (Complete course with in- 
structor's manual and review booklets -- 
$150.00.) MAIL THE COUPON TODAY! 

FREE 
o to business 

management! 

Attach to your business letterhead 
Please send me a complimentary copy of the G -E Industrial 
ing Course Manual (GES -3330) without obligation. 

Name 

Company_ 

Street 

City 

rile 

Jttp 

Electronics Train- 

-GENERAL ELECTRIC 

rolling tension on the No. 84, 96, 
102, 104 and 105 coil winding ma- 
chines. The new spindle features a 
solid shaft, a firmly anchored brake 
wheel and a latch nut equipped with 
a double thread which can be 
quickly spun on or off to compen- 
sate for difference in length of wire 
spools. 

Data Recording Camera 
PHOTOGRAPHIC PRODUCTS INC., 955 
N. Mansfield Ave., Hollywood 38, 
Calif. The Varitron camera, con- 
taining a recording chamber 
mounted in its side, is basically an 
industrial control designed for tech- 
nical, scientific and industrial appli- 
cations, especially where remote 
control and automatic operation are 
demanded, and where it is neces- 
sary to correlate information from 
two or more points at one time. 

The camera will record any quanti- 
tative or qualitative measurement 
process. In operation it is controlled 
by closing an electrical contact, 
either manually or by sequence 
time clock, intervalometer, radio 
signal, sound or any phenomena 
that can be converted into a me- 
chanical or electrical impulse. 

Tele Portable Power Supply 
RADIO CORP. OF AMERICA, Camden, 
N. J., has announced a well -regu- 
lated source of d -c at loads from 
200 to 300 ma. Type -25A portable 
tv power supply is adjustable be - 
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NEW PRODUCTS (continued) 

tween 260 and 290 volts, with varia- 
tions of less than 0.5 percent from 
minimum to maximum load. Its a -c 
ripple is less than 0.01 percent from 
peak -to -peak. Power requirement is 
120 volts, 60 cycles, 300 watts. The 
unit is suitable for laboratory, 
broadcast, industrial and communi- 
cations applications requiring a 
well -filtered source of d -c. 

A -C Relay 
LEACH RELAY CO., 5915 Avalon 
Boulevard, Los Angeles 3, Calif. 
The 7064-919 relay is especially 
built for handling a -c loads of from 
50 to 75 amperes at 115 volts a -c, 
400 cycles or 25 amperes at 270 
volts a -c, 400 cycles. The relay is 
provided with a 24 -volt d -c continu- 

ous duty coil which operates on 157 
ma. It pulls in at 18 volts and 
drops out at 7 volts or less. Contacts 
are also rated 50 amperes at 24 
volts d -c. The contact system is 
spst, normally open double break. 

Tuning Fork Resonators 
PHILAMON LABORATORIES, 5717 
Third Ave., Brooklyn 20, N. Y. Tem- 
perature -compensated tuning fork 
resonators are available in frequen- 
cies from 1,000 to 3,000 cps, and in 

TyP 
Fk 

TYPE AN "Rk 
TYPE XL 

ryA 
F 1. 

TYPE 

TYpE 

TYPE P 

TYPE AP 

Type Op 
Type 

TYPE TQ TYPE SR 

LOW-MEDIUM-HIGH 

Address Department L-120 
for further information 

VOLTAGES - AMPERAGES 

SHELLS of Cannon Electric Connectors 
are variously aluminum alloy, zinc alloy, 

and steel to meet the requirements of the 
application. For instance, a Type AN 

is aluminum alloy, Type P plug 
is steel or zinc, Type XL zinc or steel. 

INSERTS are of good dielectric material 
to meet the needs of the application; and 

may be of melamine, Durez, Bakelite, 
Alkyd, etc. As new and better insulating 

materials are developed, Cannon 
Electric will have them. 

CONTACTS are generally brass. 
silver-plated, or copper, and 

milled. Gold-plated contacts are 
available for certain Type DP Connectors. 

COUPLING means, too, vary with the 
needs of the application: the famous 

"latch -lock" for microphone applications 
in the "P", "XL" and "O"; AN, K, XK 

and AP have coupling nuts; 
X, TQ, SR, M and DP rely on friction hold. 
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HARDWICR, HINDLE 

(1) 

TYPE80'i50 
150 WATTS 

ONMi 
MAX. AMOf 

HhIpY1H10U 
*OWL 

(3) 

WE SHOW HERE 3 of our standard types of rheostats- 
(1) type 2462 F, a most compact 10 watt model which 

fits into exceptionally small space (only 3/4 inch from back 
of panel); (2) our rugged type M 25 watt rheostat which 
offers exceptional heat dissipation for size; and (3) the 
widely used line-type B 50 through F 500-available in 50, 

100, 150, 300 and 500 watts, all designed with massive wind- 

ing core, exceptionally rugged terminal screws and other 
exclusive advantages. 

As one of the oldest manufacturers of rheostats and re- 

sistors we ask you to consult with our engineers about your 
specific requirements. 

HARDWICK, HINDLE, INC. 
Riteoi ts end Resistors 

Subsidiary of 

THE NATE(NflL L li WASHER COMPANY 

NEWARK 5, N. J. Estaúfished 1806 U. S. A. 

NEW PRODUCTS (continued) 

accuracies from 1 part in 3,000 to 1 

part in 100,000. Temperature con- 
trol is not needed over ambient 
ranges as wide as 100 deg C; how- 
ever the 1 -part -in -100,000 resonator 
is obtainable for operation over a 
55 -deg C range. Units are provided 
complete with drive and pickup coils 
mounted in solder -sealed evacuated 
steel cans. 

Five -Inch Oscilloscope 
TRANSVISION, INC., New Rochelle, 
N. Y., announces production of the 
Model 450A five -inch oscilloscope 
which features a vertical amplifier 
response to 1 mc., sensitivity of 

0.15 rms volt per inch, and hori- 
zontal amplification of 2 cycles to 
500 kc. It has a sweep frequency to 
50 kc. 

Tele UHF Link 
FEDERAL TELECOMMUNICATION LAB- 

ORATORIES, INC., 500 Washington 
Ave., Nutley 10, N. J. Illustrated 
below is the receiver of the FTL- 
27A crystal -controlled television 
uhf link. The system was designed 
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COILS 
Bobbin 

Paper Insulated 

Cotton -Interwoven 

Primary -Secondary 

Send us your specifications or 
sample coils for quotation. We 
welcome inquiries for large or 
small quantities. 

Our winding experience plus 
modern equipment assures you 
of quality workmanship at fair 
prices. 

Transformers made to order. 

THE COIL-O-MATIC CO. 
470 Atlantic Ave. Boston 10, Mass. 

/N.CRE'ASED 
INSOLATION 

NETTER 
CONNECTIONS 

JONES BARRIER 
Terminal Strips 
Leakage path is in- 
creased-direct shorts 
from frayed terminal 
wires prevented by 
bakelite barriers placed 
between terminals. 
Binder head screws 
and terminals brass, 
nickel plated. In- 
sulation, molded 
bakelite. 

t4o. 2-142 

No. 2-1424/4 W 

Shown: Screw Ter- 
minals-Screw and 
Solder Terminals- 
Screw Terminal above, 
Panel with Solder Ter - 

N o. 2-142-Y r -' minal below.For every 
need. 

Six series meet every requirement: No. 140, 
5-40 screws; No. 141, 6-32 screws; No. 142, 
8-32 screws; No. 150, 10-32 screws; No, 151, 
12-32 screws; No. 152, 1/,-28 screws. 

Catalog No.17 listscomplete line.Send for yourcopy. 

HOWARD B. JONES DIVISION 
Cinch Mfg. Corp. 

1026 SOUTH HOMAN AVE. CHICAGO 24, ILL. 

-that a PILOT LIGHT 
CAN IMPROVE YOUR PRODUCT 

. . add attraction - safety - service? 

- what tamp to use 

- what ti will 
c use it 

- what if will cost 

THIS MAY BE THE ONE 

Designed for low cost NE -51 Neon 

Built-in Resistor Patented 

U/L Listed Rugged ¡`,,- 
Catalogue Number 521308 - 997 
for 110 or 220 volts. 

SAMPLES 

for design purpose 
NO CHARGE 

NEW I' 
Wr 
HAite 

for the 
. 'NDBOOK OF PILOT LIGHTS." 

Write us on your design problems. 

The DIAL LIGHT COMPANY of AMERICA 
Foremost Manufacturer of Pilot Lights. 

900 BROADWAY, NEW YORK 3, N. Y. TELEPHONE SPRING 7-1300 

" FL-N is 

WMK WOW" 

"I don't mean to imply that you should throw 
away your old raincoat and drape yourself in 
PEL-X on rainy days - no, sir! PEL-X is good hut 
not that good. On my drawing hoard, however, 
I've found that Pet, -X repels moisture, perspira- 
tion and even drops of water far better 
than any other tracing cloth. What's more, 
Pet. -X saves me time, work and money." 

Give PEL-X a test in your drafting room. 
You'll find (just like one of our cus- 
tomers discovered in a recent test) that 
it tops them all on every count including 
erasability, evenness of pencil lines, work- 
ability, transparency, etc. Generous sam- 
ple on request. 

WATER REPELLENT 

THE HOLLISTON MILLS, INC. 
NORWOOD, MASS. 

NEW YORK PHILADELPHIA CHICAGO 4C/NG 
Cs» 

* PEL-X is backed by Holliston's 50 years of leadership and experience in develop- 
ing special purpose cloths for industry. 
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D. C. AMPLIFICATION 
at moderate cost 

The Microsen Balance principle, developed in our 

electrical instrument laboratory, makes possible for 

the first time at moderate cost, a D. C. Amplifier 

incorporating High Stability, Fast Response, Isolated 

Input, and Versatility. 

Models available include Voltage, Current and 

Potentiometer Type Amplifiers, Direct Current Con- 

verters, Direct Current Transformers, and Engi- 

neered Designs to meet special requirements. 

Line voltage variations of 15% cause output 
changes of less than .5%. No mechanical rectifiers 

or choppers. Standard tubes. Time constant from 

.001 to .2 seconds. Drift less than 5 Microvolts per 

day. Not affected by temperature variations. 

May we send you our bulletin 143-E. 

tD z 
_ 
e 

MAXWELL 

o 
o 

TRADE MARK 
r' 

MICROSEN 
D. C. AMPLIFIER 

/! Product of 

MANNING, MAXWELL & MOORE, INC. 
STRATFORD, CONNECTICUT 

Makers of 'Microsen' Electrical and 'American' Industrial Instruments, 'Hancock' Valves, 'Ashcroft' 

Gouges, 'Consolidated' Safety and Relief Vanves. Builders of 'Shaw -Box' Cranes, 'Budgit' and 
'Load lifter' Hoists and other lifting specialties. 

NEW PRODUCTS (continued) 

to relay broadcast television pro- 
grams and ran be operated as a 
studio -to -transmitter link, intercity 
relay or portable pickup. Single hop 
program transmission up to 45 
miles is possible and long distance 
tandem operation can be provided. 
A complete link consists of trans- 
mitter, receiver and two parabolic 
antennas. The system operates in 
the 1990 to 2110 -mc band. 

Fractional Horsepower Motor 
ELECTRO -AIRE, INC., 11439 Vanowen 
St., North Hollywood, Calif. Model 
1201 115 -volt, 1/100 h -p, single- 
phase 400 -cycle a -c motor has 
permanent capacitor. Among its 
aircraft and industrial applications 

are valves, lifts, pumps and actua- 
tors. The unit is 2 inches high (ex- 
cluding worm gear) with a circular 
pilot 0.875 inch in diameter. 

Substitution Tester 
OAK RIDGE ANTENNA, MFG. DIVI- 
SION OF VIDEO TELEVISION, INC., 
239 E. 127th St., New York 35, 
N. Y. Model 101 substitution tester 
contains a range of substitute ca - 
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For Proof Beyond Compare 

Try 

RUBYFLUID 
Soldering Flux 

Send for Ruby's $1 Offer 

For $1 Ruby will send you 1 pint 
of liquid, one half pound of paste 
soldering flux and a new booklet on 
"How to Solder." 

Take advantage of this offer now! 

Send your $1 today to- 

RUBY CHEMICAL CO. 

59 McDOWELL ST.. 

COLUMBUS, OHIC 
1bite e, 

IF cost is a FACTOR 

and QUALITY ESSENTIAL. 

IDEAL FOR FM, AM & TV SERVICING 

Model 400-K. Deflection sensitivity: .65 volts 
per inch full gain. Linear sweep with 884 gas 
triode. Horizontal sweep circuit -15 to 30000 
cycles. Frequency response of horizontal and 
vertical amps is 50 to 50,000 cycles. Provision 
for external synchronization, test voltage, in- 
tensity modulation. Complete with 2-6Sy7's, 
2-5Y3's, 884, 5BP1 CR tube. Graph screen 
measures peak to peak voltages. 110 to 130 
volts AC, 50-60 cycles. Pictorial and Schematic 
diagrams included. Cost wired and tested, 
$69.95. 

Available at your jobber. 
Write for Catalog E. 

ELECTRONIC INSTRUMENT CO., INC. 
276 Newport Street Brooklyn 12, N.Y. 

Volume users 
of 

Si 9a4emew 
and allied devices 

turn first to 

UNITED-CARR 
for cost-cutting 

design engineering 
service 

Send us your specifications or 
requirements. Address Dept. 14 

UNITED-CARR FASTENER CORP. 
Cambridge 42, Mass. 

MAKERS STENE.7S 

MXCII OPO T 
PRECISION TEN -TURN POTENT I l You get permanent accuracy be- 

cause the resistance wire is locked 
in place. It is precision positioned 
and moulded integrally with the 
housing. 

A You get permanently accurate set, G tines, smooth action and low 
uniform torque provided by the 
stainless steel, precision ground, 
double thread lead screw guiding 
the moving contact. 

se You get precise positioning of the !1 moving contact because of the 
two bearings supporting the rotor 
assembly. 

You get good rigid terminals be- 
`../ cause they are moulded integrally 

with the housing. 

IBTerminals 
soldered to ends of re- 

sistance element before moulding, 
Entire resistance circuit is an inte- 
gral part of the housing. 

e You get accurate setting and re- in" setting due to anti -backlash spring 
in contact guide. 

You get a fine resolution because 
of the 431/2 length of resistance 
wire in the spiral element. 

[r You get a resistance output directly at. proportional to shaft rotation with- 
in ±0.1% of the total resistance. 
Every potentiometer is automatic. 
ally machine tested for linearity 
at 101 points. 

OMETER 

Units for immediate shipment: 
1,000 to 30,000 ohm range. 
Special resistance values made to order. 

GIBBS DIVISIOJ 
THE GEORGE W. 11O1t I: fYI/t PORATION 

^ ^ DELAVAN WISCONSIN 
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D.C. Starting Voltage " ,(max.) 

D.C. Regulating 
Voltage .............. 

Regulated 
Current 

Range .............. max.) 

Voltage Regulation 
(2.50ye)..(min.) 

fife... ....... 

RATINGS 
,,,,,(max.) 

.(max.) 

Regulator 
Current ..... . .............. ......max .. 

Relative 
Numiditures. ........ ... 

Ambient Temperatures.. 

The 5841 sub -miniature corona regulator now in pro- 
duction is another Victoreen component developed to 
make fine instrumentation finer. This regulator supple- 
ments other specially designed electron tubes required in 
radiation measurement and in the broader field of labora- 
tory instruments. 

subminiature 
ELECTRON TUBES 

Tube 

Type 

Typical 
Service 

Volts 
Ec1 

Volts 
Ec2 

Volts 
Eb 

pa 
lb p 

mhos 
Gm 

Grid current 
Signal grid 

*5800 Elec- 
trometer 
Tetrode 

+3.4 "'-3 +V.5 12 I 15 3x10-15 

'5803 Elec- 
trometer 
6 D.C. Amp. 

-1.7 ---- 47.5 100 2.0 ISO 10-I4 

'5828 D.C. Amp. -1.0 ---- 45 250 17.5 450 10-9 

- - - and a complete line of counter tubes including 
the universally used 1B85, the 1B67 end window mica 
window tube, gamma ray counters, and sub -miniature 
counter tubes - - - not forgetting Victoreen hi-meg 
resistors vacuum sealed in glass, values 100-10,000,000 
megohms. 

Write for data sheets 

d 
THE VICTOREEN INSTRUMENT CO. 
5806 HOUGH AVENUE CLEVELAND, OHIO 

NEW PRODUCTS (continued) 

pacitors from 0.001 to 0.5 p.f, 600 
V, 30 la, 450 v to 150 p,f 150 v; 
resistors from 100 ohms to 100,000 
ohms, 2 watts; a variable potenti- 
ometer, 0 to 2 meg; and a test 
speaker with connections to either 
voice coil or transformer. 

Induction Tracer 
THE ADDISON ELECTRIC CO., LTD., 

163 Holland Park Ave., London, 
W. 11, England. Type 154 Induc- 
tion Tracer has recently been im- 
proved. This portable instrument 
used for finding breaks in pipe lines 
and cables can also tell the depth to 
which a conductor is buried, by the 

induction method. In practice, an 
alternating current is injected at 
one end of the wire or pipe and the 
signal picked up in probe coils, 
amplified in the portable instru- 
ment and identified by headphones. 

H -V Rectifier 
BRADLEY LABORATORIES, INC., 82 
Meadow St., New Haven, Conn., is 
producing a new high -voltage sele- 
nium rectifier, model SE8M, rated 
at 5 ma. It features a tubular hous- 
ing i inch in diameter and has two 
tinned pigtail leads. 

High -Vacuum Rectifier 
SYLVANIA ELECTRIC PRODUCTS INC., 
500 Fifth Ave., New York 18, N. Y. 
A new high -vacuum rectifier tube, 
lock -in type 7X6, is supplied with 
a 6.3 -volt heater rated at 1.2 am- 
peres. Maximum rated output of 
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BIRTCHER 
STAINLESS STEEL- LOCKING TYPE 

TUBE 
CLAMPS 

Stainless 
Steel 

Corrosion 
Proof 

83 VARIATIONS 
Where vibration is a problem, Birtcher 

Locking TUBE CLAMPS offer a foolproof, 
practical solution. Recommended for all 
types of tubes and similar plug-in corn 

ponents. 

More than three million of these 
clamps in use. 

FREE CATALOG 

Send for samples of Birtcher stainless 
steel tube clamps and our standard cata- 
log listing tube base types, recommended 
clamp designs, and price list. 

THE BIRTCHER CORPORATION 
5087 HUNTtNGTON DR. LOS ANGELES 32 

Working with 
Inert Gases? 

'4:41 HELIUM NEON 

ARGON KRYPTON XENON 

Now available in commercial -size cyl- 

inders in addition to glass bulbs. Write 
for information on sizes, prices, rigid 
purity tolerances, special rare gas 
mixtures... 

THE LINDE AIR PRODUCTS COMPANY 
Unit of Union Carbide and Carbon Corporation 

30.tcar 42nd Street (Trii New York 17, N. Y. 

In Canada, Dominion Oxygen Company, Umried, Toronto 

The term "Linde' is to registered trode-mark 
of The Linde Air Products Company. 

MEMO TO 

DESIGNERS 

THE PATH OF MOST RESISTANCE 

FOR ELECTRICITY MAAN IS 

THE PATH OF LEAST RESISTANCE 

for your PURCHASING AGENT 

We're Talking About 

JELLIFF ALLOY 1000 
This new resistance wire is almost too good to be true. Not only is 
the Resistivity 1000 ohms/cmf (48% higher than that of the widely - 
used nickel.-chromiums), but it also has such outstanding mechanical 
and electrical properties that it can easily replace several other alloys 
now being used in the smaller gages for precision resistors. 

* * 
This means simplified procurement, 
stock and inventory procedures- 
more compact precision resistors- 
lower cost and longer life for the 
finished product. 

For the full story of Alloy 1000, 
write for Bulletin 17 

lo lE«TROmESN 

THE C. O. 

MANUFACTURING 
CORPORATION 

SOUTUPORT, CONN. 

\r5 `./IRE CLOTH SiRAi^lE9 

STODDART NM -20A 
RADIO INTERFERENCE AND FIELD INTENSITY METER 

A portable unit that you car DEPEND 
upon! Designed especially to with- 
stand the rigors of all-weather field 
operation and yet provide reliable 
performance. 

Measures FIELD INTENSITIES of radio 
signals and r.f. disturbances using 
either a rod antenna or a -otatable 
loop antenna. 

May be used as a two -terminal ri. 

voltmeter I balanced or unbalanced), 
frequency selective over the CON- 
TINUOUS RANGE 150 kc to 25 mc. 

ONE MICROVOLT SENSITIVITY as a 
two -terminal voltme-er; 2 microvolts - 
per -meter using rod antenna. 

Operates from self-contained dry bat- 
teries or external A.C. power unit 
providing well -regulated filament and 
plate supplies. 

Write for complete technical data 

STODDART AIRCRAFT RADIO CO. 
Main office and plant: 1346 Connecticut Ave. 
6E44 Santa Monica Blvd. 8-247 General Motors Bldg. duPont Circle Bldg. 
Hollywood 38, Calif. Detroit 2, Michigan Washington 6, D. C. 
Phone: Hillside 9294 Phone: Trinity 1-9260 Phone: Hudson 7313 
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90900 Series 
Cathode Ray Oscilloscopes 

The No. 90902, No. 90903 and No. 90905 Rack 
Panel Oscilloscopes, for two, three and five inch 
tubes, respectively, are inexpensive basic units 
comprising power supply, brilliancy and center- 
ing controls, safety features, magnetic shielding, 
switches, etc. As a transmitter monitor, no addi- 
tional equipment or accessories are required. The 
well-known trapezoidal monitoring patterns are 
secured by feeding modulated carrier voltage 
from a pickup loop directly to vertical plates of 
the cathode ray tube and audio modulating volt- 
age to horizontal plates. By the addition of such 
units as sweeps, pulse generators, amplifiers, 
servo sweeps, etc., all of which can be con- 
veniently and neatly constructed on companion 
rack panels, the original basic 'scope unit may be 
expanded to serve any conceivable industrial or 
laboratory application. 

JAMES MILLEN 
MFG. CO., INC. 

MAIN OFFICE AND FACTORY 

MALDEN 
MASSACHUSETTS 

NEW PRODUCTS (continued) 

150 ma and separate cathode leads 
make it suitable for a wide range of 
radio, electronic and television 
power supply cireuits. 

Universal Impedance Bridge 
BROWN ELECTRO - MEASUREMENT 
CORP. 4635 S. E. Hawthorne Blvd., 
Portland 15, Oregon. Model 250-A 
impedance bridge uses 0.1 -percent 
precision wire -wound resistors in 
the bridge arms and a directly -cali- 
brated slidewire zonsisting of a 0.1 - 
percent precision decade with a co - 
axially mounted single -turn rheo- 
stat for interpolation within the 

decade steps. The unit can measure 
resistance from 1 milliohm to 1 

megohm; capacitance, from 1 µµf 
to 100 id; and inductance, from 1 

µhenry to 100 henrys. 

Industrial Thyratron 
NATIONAL ELECTRONICS INC., 
Geneva, Ill., has announced the NL - 
740 industrial thyratron designed 
for use with ignitrons and carry- 
ing a 50 -ampere peak current rat- 
ing. The tube is gas and mercury 
filled for quick -starting and con- 
stancy of characteristics within 
wide temperature limits. Filament 

with Diamond G -- 
STAMPI NOS 
Small stampings . . . medium 
stampings ... from a part for a 

lock to o television chassis- 
Garrett produces them for all 
industries in quantities from a 

thousand to millions. 

OUR EQUIPMENT . . . YOURS 

Save on stampings. Our modern 
high-speed presses, "design - 
ability" and complete line of 

finishing equipment ... includ- 
ing tumbling, sand blasting, 
heat treating and plating equip- 
ment ... can produce stampings 
to your specifications. You can 

save on stampings at Garrett's. 

DIAMOND G SERVICE COUNTS 

Whether you need stampings, 
lock washers, flat washers, 
springs, retaining rings or hose 

clamps, Garrett makes them all 
. and Diamond G Service will 

deliver them when you need 

them. That's why industries' 
leaders say "Go to Garrett's for 
parts." 

DIAMOND G PRODUCTS 

Manufactured by 

GEORGE K.GARRETT CO.,INC- 

D 8 Tioge Sts., Philo. 34, Pa. 

`ARRET'U 
MANUFACTURERS 
OF SMALL PARTS 
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It's the 
New 
Aggilorrizeznie 
Antennt, 
for Marine 
Use . . . 

Erect it . . . even up to 35' height with one 

hand! Collapse it gently by lifting one lock - 
ring! Does away with struggling in a heavy 
sea to erect or collapse the vertical antenna. 
Available in various lengths. {{'rite for spe- 
'ial bulletin today. 

PREMAX PRODUCTS 
DIVISION CHISHOLM-RYD .RCO? YNCS 

>nl)i llithlarl] 1c:.. Niagara Falls, A. Y. 

spec' e GLASS 
JEWEL. 

BEARINGS 
for . . Low Cost 

e .. Long Life 

Glass Jewel Bearings by Bird are 
highly accurate and surprisingly inexpen- 
sive. They're ideal for use in ammeters, 
volt meters, timing instruments, compasses 
and other instruments where large volume 
production and low cost must he 
maintained. 

Of special interest to instrument man- 
ufacturers is Bird's method of mounting 
jewels. There's a minimum of stress and 
strain on the bearing itself as a result 
of Bird's special mounting technique. It 
is this special mounting feature which 
adds so materially to the useful life of 
Bird Jewel Bearings. 

Whenever there's a need for jewel 
bearings - whether in glass or in sap- 
phire - Bird can supply the right bear- 
ing to your specifications. Write today for 
more information and a quotation. 

Sapphire Bearings available in 
all jewel styles and mountings 

Richard N. Bird & Co., Inc. 
1 Spruce Street 

Waltham 54, Mass. 
"Serving Industry with Fine jewels 

Since 1913 

Waxes, 

sr*` 

e" 

Ns. 102 VID 

No. 57 -VID 

ECONOMICAL 

MODERN 
DESIGN 

PRODUCTION 
ENHANCING 

EISLER'S Electronic Equip- 
ment is especially De- 
signed and Built to your 
exact requirements. 

From 5" to huge 24" Television Tube 

EISLER specializes in GLASS 
WORKING MACHINERY for 
the manufacture of: Cath- 
ode Ray; Radio Tubes 
(Standard, Miniature, Sub 
Miniature); Fluorescent 
Lamps; Glass Ampoules; 
Vials; Incandescent Lamps. 

Consultation without any obligation 
on your part is cordially invited. 

EISLER ENGINEERING. CO., INC. 

751 SOUTH 13th ST:' .,NEW'ARK 3. MW JERSEY - 

EISLER TRANSFORMERS 
STANDARD SPECIAL 

Air, Oil or Water 
Cooled 

Sizes Frcm y, to 500 [VA 

ZOPHARds and EmUlsi0ns 

Comp 

Materials for potting, dipping or impreg- 

nating all types of radio components or all 

kinds of electrical units. Tropicaiized 
fungus proofing waxes. Waterproofing 
finishes for wire jackers. Rubber finishes. 

Inquiries and problems invited by our 
engineering and development laboratories. 

Zophar Mills, Inc. has been known for its dependable service and 

uniformity of product since 1846. 

ZOPHAR MILLS, Inc. 
ESTABLISHED 1846 

117 26th STREET, BROOKLYN 32, N. Y. 
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DC - AC 

CHOPPER 

A model for every use. 

AC Drive, 60 and 400 cycles 
DC Drive, 6 and 26 volts 
Single pole and double pole 
Make-befae e-hreak contacts 
Contac's i,i ai or in liquid 

These Choppers. convert low level 
OC into pc .wing DC or AC so that 
servo-mecearism error voltages 
and the output of thermocouples 
and strain gouges may be amplified 
by means of an AC rather than a 

DC amplifier. 
They are hermetically sealed,. 

precision vibrators having special 
features which contribute to long 
life and low noise level. 

WRITE FOR THESE 
CATALOGS 

Catalog 246A 
60 cycles, AC 

Catalog 2328 
400 cycles, AC 

Catalog 267 
DC Drive 

STEVENS 
ARNOLD 
INCORPORATED 

22 EKINIS STREET 
SOUTH BOSTON 27, MASS. 

NEW PRODUCTS (continued) 

voltage is 2.5 volts; filament current, 
16 amperes; peak inverse voltage, 
1250 volts; d -c output, 4 amperes. 

Literature 
Wide -Band Amplifier. Hewlett- 
Packard Co., 395 Page Mill Road, 
Palo Alto, Calif. Volume 1, No. 1 

of the Journal is a four -page arti- 
cle giving complete technical in- 
formation on the model 460A wide - 
band amplifier which was designed 
to provide suitable output for 
operating scalers, coincidence de- 
vices, or for direct viewing on a 
cathode-ray tube. 

Telemetering Systems. General 
Electric Co., Schenectady 5, N. Y. 
Bulletin GEA 5233 is a 20 -page 
illustrated description of the lat- 
est telemetering equipment for 
electric power distribution and 
industrial applications. It gives 
detailed information on fre- 
quency type, torque -balance -type 
and photoelectric -type telemeters. 
Also included are wiring diagrams 
of typical installations, as well as 
dimensions and specifications of 
telemeters and auxiliary equip- 
ment. 

Circuit Breakers. Roller -Smith Di- 
vision, Realty and Industrial Corp., 
Bethlehem, Pa. Catalog 2550 cov- 
ers the RS -15, and RS -25 air cir- 
cuit breakers which were devel- 
oped to protect feeder circuits and 
for main breakers on low -voltage 
systems. The catalog discusses 
the Arc -Mill arc quencher and the 
dual magnetic overload and illus- 
trates a cross section of the 
breaker. 

Control Devices. General Radio 
Co., 275 Massachusetts Ave., Cam- 
bridge 39, Mass., has issued a 
four -page folder describing and 
illustrating a line of Variacs, the 
continuously adjustable trans- 
formers for all types of voltage, 
power, speed and heat control. 
Chief features and specifications 
for each type are given. 

Insulators. Thor Ceramics, Inc., 
225 Belleville Ave., Bloomfield, 
N. J. A recent mailing piece con - 

30 -million 

Electron 
Volt 

Betatron 

Insulated 
with DC 

Silicones 

This betatron has a 

range of radiation 
that makes it adopt 
able to both bio- 
logical and nuclear 

e search. 

In building one of the more powerful 
betatrons now in use, Dr. E. C. Gregg 
of Case Institute of Technology, Cleve- 
land, Ohio, specified Silicone -glass 
tape and Dow Corning Silicone varnish 
to insulate the inner "bucking" coil. 
This coil of Silicone -glass insulated 
copper tubing operates at 3250 volts 
and dissipates heat in the order of 
2500 watts. Silicone Insulation was 
used here and in many other parts of 
the betatron because of its exceptional 
heat stability, moisture proofness and 
arc resistance. 

In the Case betatron as in thousands 
of industrial motors, transformers and 
solenoids, Silicone (Class H) Electrical 
Insulation, made possible by the devel- 
opment of Dow Corning Electrical In- 

sulating Varnishes and Resins, gives 
longer life and greater reliability 
under severe operating conditions. 

Applications range from miniature 
plug jacks for portable telephone com- 
munications systems through light 
weight, totally enclosed industrial mo- 
tors and portable welding transformer 
coils to this 31Y2 -ton betatron. 
If you have an electrical insulating 
problem, call our nearest branch office 
or write for our new booklet Q-12 
on Dow Corning Silicone Electrical 
Insulation. 

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 

PHOTO COURTESY CASE INSTITUTE Or TECHNOLOGY 

OW 
onlll1' 
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RELAYS for general circuit control, 
electronic, aircraft and marine appli- 

,y cations. Crisp action, dependable 
and durable. ADVANCE offers 

sensitive, midget, midget telephone, 
keying, instrument, time -delay, overload, 

transmission line, impulse, hermetically 
sealed, and ceramic insulated relays. 
Wide variations of these types for 

special applications and special relays 
made to specifications. 

ADVANCE'S engineering ability 
and manufacturing facilities will assist 

in engineering problems and supply 
special relays for the most exacting 

requirements. Your inquiry will receive 
prompt and courteous attention. 

ADVANCE ELECTRIC & RELAY CO. 
'MD nE'.r SECOND SIEEl tOs NGIur5 :e, CI,EONi 

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, 
flumes, 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 
Moie Office F Works: Chattanooga, Tenn. 
Needham, Mass. Chicago Los Angeles 

New York Philadelphia 

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 floatirg system is properly 
terminated for external grounding when desired. Ade- 
quately protected against overloads. 

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 
Inquiries Invited on our line of 

Regulated Power Supplies 

Wt. 35 lbs 

FURST ELECTRONICS 
10 S. Jefferson St., Chicago 6, III. 

-more compact, higher accuracy! 

TYPES WL Vs and WLA % 

MAX. RES: 

BODY SIZE: 

P7` 

t/2 WATT 
INDUCTIVE 

01 to 7,500 ohm (331 Alloy) 
01 to 4,000 ohm (Nichrome( 
01 to 1,250 ohm (Manganin) 
s/e" Ig. by 3/16" diam. 

TOLERANCE: STANDARD 1 \ Can be 
one-half 

TYPES WL and WLA 

MAX. RES: 

1 WATT 
INDUCT VE 

.01 to 15,000 ohm (331 Alloy) 

.01 to 8,000 ohm (Nichrome) 

.01 to 2,500 ohm (Manganin) 

BODY SIZE: 1" Ig. by 3/16" diam. 

TOLERANCE: STANDARD 1 

supplied non inductive with 
indicated maximum resistance. 

wg¡sCOEp _pESIGN 
TION , 

APPLICA o 
REs1 

INRESCO 

Economical in Cost 
IN -RES -CO WL series resistors 
were designed to meet increasing 
demands far a compact resister' 
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 tday for 
catalog describing the full line of 
quality IN -RES -CO resistors. 

INSTRUMENT RESISTORS CO., 1056 COMMERCE AVE., UNION, N. 1. 
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71444a4e °sit:Me ACCURATEL 
10 MICROSECONDS TO 1 SECOND 

THE AMERIC 
HIGH SPEED CHRONI 

Simple, Accurae and Reliable, the Chronoscope indicates sign 
cant time intervals directly in milliseconds. Operation is complete 
ly automatic and the time indicator does not d -i t. A few of the 
varied applicatior s include-relay, contactor and fuse testing, shu-- 
er speed and fiash lamp timirg, automatic swstem development 
and human reaction studies. PR!CE: $375. Wr for Bulletin 1COA. 

When Ime is your pr- blem-Consult us. 

'AMERICAN (7IIt0Nlbtif'(11'1: t'll[ti'OIt.1TIO 
316 WEST FIRST STREET MOUNT VERNON; 

TELEPHONE: MOUNT VERNON 4-2030 

insuline 4a#t.' 

INSULINE Plug PJ-055B is the new 
precision -made plug manufactured 
to meet these precise requirements. 
It's designed for long life and effi- 
cient service under any climatic and 
operating conditlons. 

; 
Acteal size showing interior detail 

PJ-055B . . . The PLUG 

MANUFACTURED TO 

MEET THE LATEST JAN 

SPECIFICATION P-642 

IMMEDIATE 
DELIVERY! 

. 

ANY QUANTITIES! 

EC 
QUANTITY PRICES! 

SP 

High compression -molded Resinox insulation gives the PJ-055B extremely 
high dielectric and tensile stre3gths. The molded Resinox shell combines 
extreme durability with high dielectric, low moisture absorption 
characteristics. 
A complete catalog of INSULINE products is available upon request 

insuline CORPORATION OF AMERICA 
INSULINE BUILDING 36.02 35th AVENUE . LONG ISLAND CITY N. T. 

West Coast Branch and Warehouse: 1335 South Flower Street, Los Angeles, Calf. 
QUALIFY PRODUCTS SINCE 1921 

NEW PRODUCTS (continued) 

tains descriptive information and 
illustrations of a wide variety of 
steatite insulators. Applications 
for each of the different insulating 
parts are included. 

Relay Catalog. Ward Leonard 
Electric Co., Mount Vernon, N. Y. 
Catalog D -20A illustrates and de- 
scribes a line of relays, gives con- 
tact ratings, coil specifications, 
sizes, current list prices and other 
helpful data on a -c and d -c units. 
Different types included are the 
sensitive, midget metal base, 
heavy-duty midget, midget mag- 
netic, heavy-duty power, thermal 
time delay and motor -driven time 
delay relays. 

Tele Signal Generator. Television 
Projects, Inc., 3660 Coral Way, 
Miami 35, Florida, has issued a 4 - 
page folder on the Monoscope 
type 213 television signal gener- 
ator. General characteristics and 
the circuit units included are 
described. 

Power Triode. Machlett Labora- 
tories Inc., Springdale, Conn. A 
recent bulletin gives the charac- 
teristics and advantages as well 
as electrical characteristics and 
ratings of the ML -5667 electron 
power triode which was designed 
for industrial applications, such as 
induction and dielectric heating, 
and for broadcast services. 

Transformers. Triad Transformer 
Mfg. Co., 2254 Sepulveda Blvd., 
Los Angeles 64, Calif., has re- 
leased a 16 -page catalog illustrat- 
ing, describing and pricing an 
entire line of transformers for orig- 
inal equipment, radio and tele- 
vision, replacement, and amateur 
applications. Featured in the 
publication are the hermetically - 
sealed series of transformers. Ask 
for catalog TR -49. 

Densitometer. Photovolt Corp., 95 
Madison Ave., New York 16, N. Y. 
Bulletin 270 deals with the Model 
500-R radiation -detection densi- 
tometer, a photoelectric instru- 
ment for measuring density of 
x-ray film employed in personnel 
monitoring for protection against 
radiation in nuclear, radioactive 
isotope, and x-ray work. Operation 
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! 

I~ 

1131 Mil MCI CM 1111111111 

THIS FEATHERWEIGHT WILL 

1.161( RING 
E 

®no 

THE NEW 

HEXACON 
84#P44f 

I 
I 
I 
I 

e --- MODEL 30H. 
140 of 60 Tip Dia.-Both 1/e" and l/4" Tips 

Furnished with Each Iron Price- $500 
1 So light its weight is hardly noticeable. Out- 

rIperforms 
any iron of equal size. Hatchet de- 

sign makes it more comfortable and practical 
to use than a pencil iron. No transformer re- f quired. Write for complete catalog. 

I 
a I 
I 

HEXAGON ELECTRIC CO. 

Weight -51/2 Ounces Watts - 

1 130 WEST CLAY AVE., ROSELLE PARK, N. 1. 

a ----------------mil 

here's 
help for 

HIGH VACUUM 
Problems 

Beach -Russ Type RP 
Single Stage Vacuum 
Pump. Capacity -17 
to 845 c.f.m. 

For vacuum exhausting and processing at low 
pressures in electronic or electrical operations, 
these pumps offer the advantages of positive 
rotary, automatically lubricated, noiseless op- 
eration. They are "tops" for producing high 
vacuum or for backing diffusion pumps. Test 
to absolute pressures as low as 4 microns. 

BEACH -RUSS 
high vacuum 

PUMPS 

Write 
for 

Catalog 
No. 84 

BEACH -RUSS COMPANY 
52 Church St. New York 7, N. Y. 

01(135 

V 
SEND FpR 

IL SO S 
Z 

S ER m 
rs fro 

Inside 
Peri c 19.0" 

Con e9 ant' Hriti of stock 

Lists 

r °t Yandetubeoddessizes. 

dudes 
many lttod°Y 

for Arbor 
U 

Write 

All Sizes in 
Square and Rectangular Tubes 

Leading manufacturers rely on the quality 
and exactness of PARAMOUNT paper 
tubes for coil forms and other uses. Here 
you have the advantage of long, specialized 
experience in producing the exact shapes 
and sizes for a great many applications. 
Hi -Dielectric, Hi -Strength. Kraft, Fish 
Paper, Red Rope, or any combination. 
Wound on automatic machines. Toler- 
ances plus or minus .002'. Made to your 
specifications or engineered for YOU. 

PARAMOUNT PAPER TUBE CORP. 
616 LAFAYETTE ST., FORT WAYNE 2, IND. ft Manufacturers of Paper Tubing for the Electrical Industry 

For the HIGHEST QUALITY 
in TONAL REPRODUCTION 

The Connoisseur of Music Listening wants to recognize delicate 
shadings of Symphonic sound - and anything but the real thing 
is a source of annoyance - that is until the 
BROOK AllTriode High Quality Audio AMPLIFIER 

conies into his critical life. 
For you who revel in tine music and abhor distortion - 
over radio, television, phonograph -the BROOK all - 

triode bigb quality AUDIO AMPLIFIER has been de- 
veloped, after years of intensive engineering research. 
Now you can have "live" music in your own home .. . 

clean . . . clear . bright music through any good 
speaker. The use of triodes in all stages -together with 
Brook designed transformers -means amplification at its 
level best. For REALISM in critical music reproduction, 
hear this finest of amplifiers at your Brook Dealer's 
NOW! 

Model 1, cOIN 

FOR BEST RESULTS - BROOK GIVES 
Extremely High Volume Without Any Loss of Quality 
Brilliant, Clear Tone 
Separate Controls - Stepped for Bass and Treble 
Minimum Distortion 
Reduces Listening Fatigue 

i 

Extremely Low Volume Without Any Loss of Quality 7Ifodel to( t- to total. 
11'ritc JODÄ)' for:FR£_£ Jechtucdl Bulletin and Detailed Distortion Analysis 

ROOK3EDLEC TRONI CS 
hI N e i 
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NOTHELFER i f ?' 
Custom Built 

TRANSFORMERS 
;MaM 

1u'1""u 
NEMA 

+ue 
Mme* 

\ Proved by 

Past ee All 

Performance - -- 
Over 25 years' experience in the 

'r' ., manufacture of specials at cost that 

á compares favorably with standard types. e...,' Built in quality, proved by years of 
', actual use. 

From IOVA to 300 KVA Dry -Type 
{ only. Both Open and Encased. 1, 2, 

and 3 Phase. 15 to 400 Cycles. 

NOTHELFER e. 
WINDING LABORATORIES 

I f' 9 ALBEMARLE AVE., TRENTON 3, N. J. 

* To 15,000 ohms per wind- 
ing inch, and * 212 watts (free air); 5 

watts (mounted on metal 
surface) * Intermediate taps within 
reason * Dissipate more power; 
run cooler * Standard, inverted or 
vertical mountings 

PLASTIC -MOLDED METAL -CLAD STRIP RESISTORS 
Clarostat Series MMR strip resistors 
positively run cooler than any other 
similar types, size for size. Or put- 
ting it another way, they dissipate 
more power for same temperature 
rise. And that s important in most 
radio and other chassis. 

Resistance element thoroughly sealed 
in molded plastic casing which is 
then encased in protective metal 
housing. Better electrically and 
mechanically. And we 
can prove it to your _19 
satisfaction! 

Engineering Bulletin No. 109 
on request. Let us quote. 

CLAROSTAT MFG CO , INC. DOVER, MW HAMPSHIRE In Canada: CANADIAN MARCONI CO., LTD 
Montreal, P. O, and branches 

NEW PRODUCTS (continued) 

and applications are described and 
a price list is included. 

High -Gain Amplifier. Electro -Me- 
chanical Research, Inc., Ridgefield, 
Conn. A single -sheet bulletin in- 
cludes a description and operating 
characteristics of the Model 33 
high -gain narrow -band amplifier 
designed for operation at or near a 
frequency of 10 cycles. Prices are 
also listed. 

Peak -Voltage Rectifiers. Rawson 
Electrical Instrument Co., Inc., 105 
Potter St., Cambridge 42, Mass. 
A single -sheet bulletin covers the 
types 518P5 and 518P15 peak -volt- 
age rectifiers that measure peak 
voltages with low current drains. 
Of the units described, the former 
is used for 5 kv maximum voltage, 
and the latter for 15 kv. Prices 
are included. 

Selenium Rectifiers. Westing- 
house Electric Corp., P. 0. Box 
868, Pittsburgh 30, Pa. Booklet 
DB -19-025 includes efficiency 
curves for a line of standard 
(type M) and high -voltage (type 
H) selenium rectifiers for power 
supplies and electronic circuits. 
Life characteristics for various 
overload conditions or high am- 
bient temperatures are plotted 
graphically. The booklet con- 
cludes with a tabular presentation 
of schematic diagrams, formulas 
for calculating rectifier perform- 
ance, and cell ratings for a wide 
range of applications. 

Relays. Ward Leonard Electric 
Co., Mount Vernon, N. Y. A new 
12 -page relay catalog No. D -20A 
fully illustrates and describes 
seven standard types of magnetic 
relays for industrial and general 
purpose control applications. Com- 
plete technical data on relay 
ratings, dimensions, coil speci- 
fications and applications are 
included. 

Microwave Test Equipment. Poly- 
technic Research and Development 
Co., Inc., 202 Tillary St., Brooklyn 
1, N. Y., announces the publication 
of its new catalog describing 
microwave test equipment cover- 
ing the frequency spectrum up to 
40,000 mc. Typical of the new 
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Here's 

Why 

it 

Pays 

You 

to 

Read 

the 

Advertising 

The advertising is a rich source 
of valuable information. In this 
magazine it offers you ideas and 
products that may well apply 
advantageously to your business. 

Every issue is a catalog of 
goods, materials, and services - 
quickly available to you-just for 
the reading. 

Leaders in business and indus- 
try turn to the advertising because 
they've discovered it helps them 
run their businesses more 
profitably. 

When you read all the ads in 
this magazine, the chances are 
good that you'll get a lead that 
will materially help you do a 
better job. For example, you may 
find a specific piece of equipment 
that will be a profitable time- 
saver. Or a tool that will increase 
worker efficiency. That's why it 
pays to read the advertising. It's 
good business. 

.IEA000ARTERS FOR BUSINESS FN.' RMATION 

McGRAW-HILL publications 

F-25 

FORM VAR - FORMEX -ENAMEL 

INSULATION 
STRIPPED CLEAN 

IN SECONDS! 

1. Dip wire in X -VAR for 3 seconds, then withdraw. 

2. Expose to air and watch coating disintegrate. 

3. Wipe wire clean. Whole operation takes a matter of seconds. 

X -VAR is non -corrosive and does not creep. Now in use by leading 
manufacturers of electrical products. Write for FREE SAMPLE for testing. 

FIDELITY CHEMICAL PRODUCTS CORP. 
472 FRELINGHUYSEN AVE. NEWARK, 5, N. J. 

STANDARDIZED READY - 
TO -USE 

EQUIPMENT 
ADAPTABLE FOR EVERY REQUIREMENT 
Par -Metal Equipment offers many features, including func- 
tional streamlined design, rugged construction, beautiful 
finish . . . plus ADAPTABILITY. Eliminate need for special 
made-to-order units on many jobs. 

Engineers and manufacturers will 
effect economies with Par -Metal 
Products, which are available for 
every type of job from a small 
receiver to a deluxe broadcast 
transmitter. 

Professional techniques and years 
of specialization are reflected in 
the high quality of Par -Metal. . . 

CABINETS CHASSIS, - 
PANELS RACKS 

eeae Art &eat*, 

I 
.9 '- /'j 
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ILILFY TYPE RIO. OVER. 

TONE CRYSTAL. IN THE 

RANCE RUAI: V. USED 

EXTENSIVELY IN FM 

MOTILE TELEPHONE RE. 

COVERS IN THE ASSISI 

MC RANCE ... 

UT , . . A COMP.; 

KNOWLEDGE OF FRTQU' "< 

CONTROL FOR MOBIL 

APPLICATIONS. For High 

Standards of performance 

in public safety , public 

utility. railroad and 

taxicab equipment: 

aYSTA,c 
BLILE} ELECTRIC ZOMPANY 
UNLGN STATION BUILDING 

ERIE, PA. 

NEW PRODUCTS (continued) 

products described is a complete 
line of hermetically sealed, direct - 
reading, precision frequency meters. 

Hermetically -Sealed Relays. Leach 
Relay Co., 5915 Avalon Boulevard, 
Los Angeles 3, Calif., offers a de- 
scriptive brochure on a series of 
small, compact, plug-in, solder 
terminal and AN -connecting type 
hermetically -sealed relays. It cov- 
ers specifications, characteristics, 
applications and design factors. 

Cathode -Ray Oscillographs. Allen 
B. Du Mont Laboratories, Inc., 
1000 Main Avenue, Clifton, N. J. 
Types 304 and 304-H cathode-ray 
oscillographs are treated in a 
recent 12 -page folder. Included 
in the description are the c -r tube 
circuits and power supplies, sweep 
circuits, physical layout, amplifier 
circuits and specifications. 

Power Supply and Signal Gener- 
ator. Polytechnic Research & De- 
velopment Co., Inc., 202 Tillary 
St., Brooklyn 1, N. Y. A single - 
sheet bulletin devotes one page 
to the type 801 universal klystron 
power supply developed for re- 
search and production engineers 
in the operation of high -voltage 
klystrons in the microwave spec- 
trum. The bulletin also describes 
the TS -602/U broadband micro- 
wave signal generator which cov- 
ers the 4,200 to 10,300 -mc range. 

Plastic Welding. Electronic Proc- 
esses Corp., 260 North First St., 
San Jose 18, Calif. A recent four - 
page folder describes and illus- 
trates a line of Electrotherm high - 
frequency generators and presses 
designed for the bonding of ther- 
moplastic films from 0.002 inch to 
0.062 inch in thickness in two 
seconds or less. With the equip- 
ment described it is also possible 
under certain circumstances to weld 
plastics to paper or cloth. 

traveling Wave Amplifier. Varian 
Associates, 99 Washington St., San 
Carlos, Calif. An eight -page 
folder on the Model 3001 traveling 
wave amplifier gives specifications, 
theory of operation, and adjust- 
ments for proper d -c and r -f oper- 
ation. Auxiliary equipment is 
also illustrated and described. 

2 KW 
VACUUM TUBE 

BOMBARDER 
OR 

INDUCTION 
HEATING UNIT 

For Only $650. 
Never before a value like this new 

2 -KW bench model "Bombarder" or 

high frequency induction heater . . for 

saving time and money in surface hard- 

ening, brazing, soldering, annealing and 

many other heat treating operations. 

Simple . . . Easy to Operate 

Economical Standardization of 

Unit Makes This New Low Price 

Possible 

This compact induction heater saves 

space, yet performs with high efficiency. 

Operates from 220 -volt line. Complete 

with foot switch and one heating coil 

made to customer's requirements. Send 

samples of work wanted. We will ad- 

vise time cycle required for your par- 

ticular job. Cost, complete, only $650. 

Immediate delivery from stock. 

Scientific Electric Electronic Heaters 

are made in the following range of 

Power: 1-2-31/2-5-712-10-121/2-15-18-25- 

40-60-80-1 00-250KW. 

edméks, 
Division of 

"S" CORRUGATED QUENCHED GAP CO. 

107 Monroe St., Garfield, N. J. 

224 December, 1949 - ELECTRONICS 

www.americanradiohistory.com

www.americanradiohistory.com


 

Do your 
"miniatures" 
die 
prematurely 

of the heat 

in their metal 
0 

overcoats? rA 

r 
e 

o 

del 

Switch to air conditioned 

TOP HAT RETAINERS 

for normal 

tube life 

expectancy. 

Send for 
literature covering / 
complete line 
of Top Hat 
Retainers. 

Times Facsimile Corp. 
A Subsidiary of The New York Times Company 

229 West 43rd St., New York 18, N. Y. 

! 

MICO 
ENGRAVER 

FEATURES 
I. Ball Bearing Micrometer spindle for absolute control 

of depth of cutter in all four ratios. 
2. Accuracy of reproduction in four ratios due to excel- 

lent precision machining of pantograph arms. 
3. Absolute accuracy in three-dimensional duplicating. 
4. Many attachments available to increase versatility, 

such as extension arm, rapid self -centering vise, ex- 
tension post for pantograph and copy carrier. hand 
engraving spindle and many more. 

5. Copy and work right -side up and in view of operator. 
Catalog on Request 

MICO INSTRUMENT CO. 
76E Trowbridge St. Cambridge 38, Mass. 

i 

PANAtYIIR. 

e 

Designed for 

YOUR APPLICATION 

PANADAPTOR 
Whether your application of spec- 

trum analysis requires high resolution 
of signals closely adjacent in fre- 

quency or extra broad spectrum scanning, there is a standard model Pan - 

adaptor 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 Scan- 
ning Width 

Resolution at 20. of Maximum 
Scanning Width 1.9KC 2.7KC 4KC 

T-50 T-100 T-200 T-1000 T-1000 

50KC 100KC 200KC 1MC 1MC 

455KC 455KC 455KC 5.25MC 10.2MC 

2.5KC 3.4KC 4.4KC 11KC 11KC 

9KC 

T-6000 

6MC 

30MC 

25KC 

7.5KC 22KC 

T-1000 

1MC 

5.25MC 

T-10000 

10MC 

30MC 

11KC 75KC 

T-20000 

20MC 

30MC 

91KC 

7.5KC 65KC 75KC 

Investigate these 

APPLICATIONS OF PANADAPTOR 

''Frequency Monitoring 
''Oscillator performance 

analysis 
`FM and AM studies 

WRITE NOW for recommendations, 
detailed specifications, prices and de- 
livery time. 

PANORAMICAr 

iU SOUTH StrOMD vr 
RADIO PRODUCTS 

MOYM' ,erMOM ' 

THE SHORTEST 

DISTANCE 
TO COIL 

PERFECTION ö 
D A 

The perfect coil --the coil you 
need expertly made to your 
exact specifications and atten- 
tively tested and inspected to 
insure coil dependability is the 
Dano coil. 

Let our Engineering Department 
analyze your samples without 
obligation. 

Transformers Made to Order 

THE DANO ELECTRIC CO. 
MAIN ST., WINSTED, CONN. 

Little thought -of facts about capacitors 
The short time breakdown voltage of a well -made D.C. 
capacitor is not less than 5 to 6 times the actual working 
voltage at 200- 

E = 5 X e min 
E = Breakdown voltage 
e = Rated d.c. working voltage 

INDUSTRIAL CAPACITORS are unvaryingly held to this 
formula. 

Designed for maximum safety factor and the smallest 
possible volume, INDUSTRIAL CAPACITORS are the most 
widely used capacitor in industrial applications. 

WRITE TODAY FOR DETAILED CATALOG 

INDUSTRIAL CONDENSER CORP. 

Watch this 
space f o r other 
capacitor 
facts that 
will help 
you. 

Sales Offices in 
All Principal Cities 

3243 N. California Ave. 
Chicago 18, Illinois 
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TEKTRONIX 
DIRECT COUPLED 

AMPLIFIER 
Band Pass DC -2 me 

Push Pull Throughout 

Gain .5 to 5000 Continuously Variable 

The TEKTRONIX Type 112 Direct -Coupled Ampli- 
fier is presented as a highly desirable auxiliary in- 
strument primarily intended for use with the TEK- 

TRONIX Type 511-A, 511 -AD, 512, or other cathode 
ray oscilloscopes. It consists of the vertical ampli- 
fier of the Type 512 Oscilloscope complete with self- 
contained, fully -regulated power supply and 1 kc. 

square wave voltage calibrator. 

ABRIDGED SPECIFICATIONS 

Price $495.70 

f.o.b. Portland, Oregon 

BAND PASS DC - 2mc gain 150 or less, DC - lmc. gain 150 to 5000; 
VOLTAGE CALIBRATOR 1 Kc. Square wove in nine ranges, .5V. to 50V. 
full scale. Accuracy =5'/.; INPUT CIRCUIT single ended or push-pull, 
selected by front panel switch; OUTPUT VOLTAGE 150V. to high imp. 
(CRT), internal imp. 8000 ohms plate to plate; STABILITY Insured by care- 
fully balanced circuitry and use of electronically regulated DC supply to heat- 
ers of pre -amp. stages. 

INC. 

Detailed Specifications on request. 

TEKTRONIX, INC. 
712 S.F. Hawthorne Blvd. Porriand 14, Oregon - EAsr 6197 - Cables: Tektronix 

` Low loss insulators for all frequencies 
in standard stock shapes or special designs 

General Ceramics low loss insulators function efficiently in all frequency 
ranges and arc capable of withstanding most all conditions of shock or 
vibration. Specification of standard shapes offers an opportunity to effect 
production economies. For unusual designs or mechanical specifications 

consult General Ceramics engineers. Estimates without obligation. 

CERAMICS and STEATITE CORP. 
GENERAL OFFICES and PLANT 21 CROW'S MILL ROAD, KEASBEY, N. J. 

MAKERS OF STEATITE, TITANATES, ZIRCON PORCELAIN, ALUMINA, LIGHT DUTY' 

REFRACTORIES, CHEMICAL STONEWARE, IMPERVIOUS GRAPHITE, FERRITES, COAXIAL CABLE 

NEWS OF THE INDUSTRY 
(continued from page 130) 

85, astatine; and element 87, fran- 
cium. 

Of the six older elements, the 
name of element 74, formerly 
known in the U. S. and England as 
tungsten, will now be known offi- 
cially as wolfram. Element number 
41, known in America as colum- 
bium, is now officially recognized as 
niobium. Other names adopted for 
older elements are : beryllium, 
rather than glucinium, for element 
number 4; hafnium for element 72; 
lutetium rather than lutecium for 
number 71; and protactinium, 
rather than proto -actinium for ele- 
ment 81. 

New Research Division 
RAYTHEON Manufacturing Co., Wal- 
tham, Mass., has established a re- 
search division under Carlo L. 
Calosi as director of research. 
Members of the new division's staff 
in charge of its various sections 
are: 

S. Rich-Servo-Sonic Depart- 
ment ; P. B. Carwile-Utrasonic 
Section; W. Roth-Servomechanism 
Section; C. G. Smith-Gas Tube 
Section ; W. M. Gottschalk and H. G. 
Rudenberg-Microwave and Tube 
Section ; and R. M. Cudmore-Serv- 
ices Section. 

NAB Engineering Handbook 
THE FOURTH edition of the engi- 
neering handbook of the National 
Association of Broadcasters was 
recently mailed to all NAB member 
stations. The 700 -page looseleaf 
handbook contains FCC rules and 
regulations, standards of good en- 
gineering practice, design data, and 
information on a -m radio, tele- 
vision, f -m, audio engineering and 
special articles. 

Surplus Equipment Manual 
A SIMPLIFIED manual to guide users 
of the more common types of elec- 
tronic equipment purchased from 
Government surplus stocks has been 
issued by the Office of Technical 
Services of the U. S. Department 
of Commerce. The new publication, 
"Schematic Manual for Surplus 
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WIND more 
COILS faster 
WITH YOUR 

PRESENT 
COIL -WINDING 

MACHINE! 

PA A 
ensiOns 

*ire Wee Tcols 

101-PERF 

Instalia ion of these inexpensive 
PAMARCO tensions lowers wind- 
ing costs because each machine 
will accommodate more coils at 
higher winding speeds. In addition 
to increased production, PAMARCO 
tensions raise production quality. 
Free -running action practically 
eliminates wire breakage and 
shorted turns. Simple thumb screw 
setting quickly adjusts for any wire 
gauge. No tools or special skill are 

needed for operation. For /- complete data call or write. 
o 

PAPER MACHINERY 

& RESEARCI, INC.` 

1014 Òr K S1REET 
ROSE_LE, NEW JEFSEY 

NEWS OF THE INDUSTRY (continued) 

Electronic Equipment", Volume 1, 
provides prospective purchasers 
with the basic circuit diagrams, 
parts, values and voltages of the 
equipment listed. The more com- 
plete manuals published heretofore 
contained much detail not essential 
to many surplus equipment buyers, 
and photostats had to be made of 
out -of -print volumes. The new 
manual is the first of a series of 
similar publications to be issued by 
OTS. 

The following items are included: 
ARC -4 transmitter -receiver; ARC -5 
aircraft radio equipment; BC -191 
radio transmitter; BC -222 radio re- 
ceiver and transmitter; BC -223 
radio transmitter; BC -312 receiver; 
BC -314 radio receiver; BC -610 
radio transmitter; BC -614 speech 
amplifier; SCR -177-B radio set. 
These equipments include BC -342 
receiver; BC -344 radio receiver; 
DY -8 dynamotor; MD -7 modulator; 
PE -49 power unit; R-23 and R-24 
navigation receivers; R-25, R-26 
and R-27 communication receivers; 
R-28 vhf receiver; RT -19 transmit- 
ter receiver; SCR -188-A, SCR -193, 
SCR -210, SCR -245 and SCR -299 
radio sets ; T 18, T 19, T 20, T 21 
and T 22 transmitters; and T 23 
vhf transmitters. 

Copies of the 44 -page publication, 
designated as PB 98487, are avail- 
able from the Office of Technical 
Services, U. S. Department of Com- 
merce, Washington 25, D. C., at $1. 
Orders should be accompanied by 
check or money order payable to the 
Treasurer of the United States. 

BUSINESS NEWS 

MINNEAPOLIS -HONEYWELL REGULA- 
TOR Co. recently purchased a 102,- 
000-sq ft factory building at 1433 
Stinson Blvd., Minneapolis, Minn., 
to provide increased facilities for 
production of aeronautical control 
devices. 

IlOGAN LABORATORIES, INC., New 
York, N. Y., is the new corporate 
name of Radio Inventions, Inc., a 
research and development labor - 
:dory specializing in facsimile. 

OWENS-ILLINOIS GLASS CO., Colum- 
bus, Ohio, recently began produc- 
tion of an all -glass rectangular tele- 
vision bulb at its subsidiary plant, 

PORTABLE 
SHIELDED 
SCREEN 

ROOMS BY 

ACE 

Minimum of 100 db 
From 0.15 to 1000 mc 
Here are easily -assembled screen rooms, 

entirely portable, pre -erected in our own 
plant and disassembled, shipped to you 
ready for erection! 

Designed exclusively by ACE, these 
shielded screen rooms are ideal for Labor- 
atories and production lines where various 
tests are performed, such as Radio inter- 
ference measurement, R. F. calibration 
Radio inspection tests, medical equipment 
measurements of minute voltages, shield- 
ing enclosures to prevent increase of area 
background interference, etc. 

These Features are valuable: 
1. Ease of Erection -2 men less than 8 

h ,rs. 
2. Add or remove sections to vary size. 
3. "Cell Type" double copper mesh sec- 

tions. 
4. Provision for power line filters. 
5. Wide range of sizes; from 8' x 5' 4" 

to 16' x 16'. 
6. Positive -locking door latch. 
7. No soldering necessary between sec- 

tions. 
8. Economical cost. 

Today, write 

c 
ngineerin9 & Machine o. 

3642 N. Lawrence St. 
PHILADELPHIA 40, PA. 

Regent 9-1019 
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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. 

For descriptive literature write 110.1 

AMERICAN ELECTRICAL 

HEATER COMPANY 
DETROIT 2, MICH., U. S. A. 

NEWS OF THE INDUSTRY (continued) 

the American Structural Products 
Co. The new bulb receives 100 per- 
cent of the transmitted picture and 
makes possible smaller set cabinets. 

Examining the new American Struc- 
tural Products rectangular television 
bulb are Harvard B. Vincent, director 
of product development and Kenneth 
M. Henry, vice-president and chief engi- 

neer of the company 

EASTMAN KODAK Co., Rochester, 
N. Y., has been licensed by Armour 
Research Foundation of Illinois 
Institute of Technology to manu- 
facture and sell motion picture film 
with a magnetic sound track. 

PERSONNEL 

AL FRIEDMAN, formerly chief engi- 
neer with J.F.D. Mfg. Co., has been 
appointed chief engineer and na- 
tional field service representative of 
Radio Merchandise Sales, Inc., New 
York City, manufacturers of tele- 
vision antennas and accessories. 

A. E. BENNETT, former electronics 
consultant with the Air Force and 
recently chief engineer at Hoffman 
Radio Corp., Los Angeles, Calif., is 
now chief engineer and general 
manager of Audiograph Co., San 
Carlos, Calif., manufacturer of pro- 
fessional magnetic tape recorders. 

A. E. Bennett W. E. Bergen 

WILLIAM B. BERGEN, director of the 
special weapons department of the 
Glenn L. Martin Co. Engineering 

DUMONT 

11Nr 11E 
CAPACITORS 

TYPE FP1 
(FLAT) 

.0005 to 4.0 MFD 

100V to 600V 

TYPE RP2 
(ROUND) 

.0005 to .5 MFD 

100V to 600V 

TYPE P 
METALIZED PAPER UNITS 

'idgivAJJ 
From .25 to 10 MFD 
100 and 200 VOLTS 

TYPE PC 
METAL UNITS IN CANS 

From .5 to 10 MFD 

From 100 to 400 VOLTS 

SEND FOR 
SAMPLES 

AND 
LITERATURE 

FOR DEPENDABILITY ALWAYS 
SPECIFY DUMONT 

DUMONT 
ELECTRIC CORP. 

MFR'S OF 
CAPACITORS FOR EVERY REQUIREMENT 

308 DYCKMAN ST., NEW YORK, N. Y. 
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Flexible Shafts 

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. 

NOTICE TO MANUFACTURERS 

AND SUPPLIERS OF 

ELECTRONIC COMPONENT 

PARTS AND 

ASSOCIATED MATERIALS 

Attention is invited to the qualifica- 
tion approval stipulation appearing in 
most Military (JAN) specifications com- 
ing under the purview of the Armed 
Services Electro Standards Agency. This 
in substance is as follows:-In the pro- 
curement of products requiring qualifi- 
cations, the right is reserved to reject 
bids on products that have not been 
subjected to the required tests and 
found satisfactory for inclusion on the 
Army -Navy -Air Force Qualified Products 
List. The attention of suppliers is called 
to this requirement, and manufacturers 
are urged to communicate with the 
Armed Services Electro Standards Agency 
(ASESA), Fort Monmouth, N. J., and 
arrange to have the products that they 
propose to offer to the Army, the Navy, 
or the Air Force, tested for qualifica- 
tion in order that they may be eligible 
to be awarded contracts or orders for 
the products covered by these specifica- 
tions. Information pertaining to quali- 
fication of products covered by these 
specifications and a complete index of 
the specifications may be obtained from 
the Armed Services Electro Standards 
Agency (ASESA), Fort Monmouth, N, J. 

specialists in custom- ut , 

ELECTRON TUBE MACHIN 

KAHLE CUSTOM -BUILDS ma- 

chines to make the exact tubes 

you require-from big 20 -inch - 

ers to tiny sub-miniature-from 

laboratory types to those for 

high-speed production. Kahle 

puts each unit through exhaus- 

tive trial runs in our plant to 

assure trouble -free operation in 

yours. 

1405 Cathode Ray Tube 

# Sealing Machine -----i 
16 heads for sealing up to 121/2 

inch tubes; 12 heads for seal- 

ing up to 16 inch tubes. 

Adaptors for these sizes in- 

stantly interchangeable. 

Consultations invited 
Send for our new catalog 

We specialize in cost-cutting, production - 

boosting, labor-saving equipment for com- 

plete manufacture of cathode ray tubes, 

standard miniature and sub -miniature 

aubes, shot 
cells, x-ray 

niature tubes, 
lamps, D 

products. 

1309 Seventh Street, North Bergen, New Jersey 

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 Vs -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. 

, ce4 laely &taire0Mt414144.0 

The new BECO 250-A Universal Impedance 
Bridge combines careful electrical design and 
precision assembly to provide a rugged, port- 
able instrument having exceptional accuracy. 

FEATURES 

1 milliohm to 1 meghom 
Wide Range 1 mmfd to 100 mfd. 

1 microhenry to 100 henrys 

Portland Light Weight, 20 lbs. Compact, 

BROWN ELECTRO-MEASU REMENT CORPORATION 
Successor to Brown Engineering Co. 

4635-37 S. E. HAWTHORNE BOULEVARD PORTLAND 15, OREGON 
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COAXIAL RELAY 
FOR 

HIGH FREQUENCY 
SWITCHING 

Double coil electro -magnets 
provide increased power for 
extra high contact pressures, 
insuring positive contact un- 
der vibration conditions. 
Actuating rod of special 
molded composition floats in 
ball and cup end bearings. 
Armature provided with oilite 
bearings, with stainless steel 
pin, insuring mechanical life 
of several million operations. 

Contact arm construction pro- 
vides wiping action in both 
transmit and receive posi- 
tions. 

Bulletin C6 upon request 

A A ,a 

and MANUFACTURING COMPANY 

s' eattdit 
TELEVISION 
GENERATOR 

KIT 

o9sa1 
CONDENSER 
CHECKER KIT 

$1959 

NEW YORK 11, N. Y. 

Heathkits are beautiful factory ensl 
neered quality t,ervice instruments 
supplied unassembled. The builder 
not only saves the assembly labor 
cost but learns a great deal about 
the construction and features of the 
instrument. This knowledge aids 
materially in the use and mainte- 
nanceof the equipment. Heathkits 
re ideal for and used by leading 

universities and schools throughout 
the United States. Each kit is com- 
plete with cabinet, 110v 60 cycle 
transformer (except Handi Testerl, 
all tubes, coils assembled and cali- 
brated, panel already printed ,chassis 
all punched, formed and plated, 
every part supplied. Each kit is pro- 
vided with detailed instruction man- 
ual for assembly and use. Heathkits 
provide the perfect solution to the 
problem of affording complete son. - 
ice equipment on a limited budget. 
Write for complete catalog. 

Weatkdit 
R.F. SIGNAL 
GEN. KIT 

8195° 

'Weatkrae 
BATTERY 
ELIMINATOR 
KIT...... 

$22 

ELECTRONIC 

SWITCH KIT 

$3450 1 

e.a.ekkit 

VACUUM TUBE 

VOLTMETER KIT 

HEATH COMPANY 
BENTON HARBORr.14 

MICHIGAN EXPORT DEPARTMENT 
1] EAST 60,1. STREET 

NEW VORR 16. N.Y. 

CABLE -ARue- Mr. 

NEWS OF THE INDUSTRY (continued> 

Division, has been named chief 
engineer in complete charge of the 
company's engineering activities. 

SAVA JACOBSON, formerly with 
Garod, Tele -Tone and Tele -King, 
has been appointed chief television 
engineer of Air King Products Co.,. 
Inc., Brooklyn, N. Y. 

ADOLPH E. ROSENTHAL, formerly 
associated with the British Scoph- 
ony Corp. and inventor of the Skia- 
tron dark -trace c -r tube, has been 
named director of physics of Freed 
Radio Corp., New York City, manu- 
facturer of television consoles. 

A. E. Rosenthal W. W. Davis 

WILLIAM W. DAVIS, formerly on the 
staff of the Naval Ordnance Lab- 
oratories, was recently appointed to 
the Electronics Division of the Na- 
tional Bureau of Standards, where 
he will engage in research on the 
high-speed electrostatic memory of 
the electronic digital computing 
machines. 

JOHN T. WILNER, former engineer - 
in -charge of CBS television trans- 
mitter development, is the new en- 
gineering director of WBAL, Balti- 
more, Md. 

C. S. RHOADS, with the Bell Tele- 
phone System since 1922, has been 
named technical director of the 
Navy Special Devices Center, Port 
Washington, L. I., N. Y. He will di- 
rect the research and development 
program of the Center, with super- 
vision over its engineering, installa- 
tion and maintenance and military 
requirements divisions. 

MAURICE APSTEIN, previously chief 
engineer for the Allen D. Cardwell 
Mfg. Corp., has joined the staff of 
the National Bureau of Standards 
where his duties will include the 
investigation of new principles and 
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RECTILINEAR 

Direct Writing 

RECORDERS 

- with 
extremely high 

torque movement 
(200,000 dyne ems), rug- 

gedly built and producing 
clear, permanent records. 

anborn Direct Writing Recorders offer these 
4,3 advantages, plus performance characteristics 
(see table below) that make them outstandingly 
useful in a wide variety of industrial recording 
applications. 

Whenever a phenomenon or action lends it- 
self to transformation to an electrical quantity, 
and whether the variation is steady or of a pulse 
type, these Recorders (with associated amplifiers) 
can be used for immediate, direct, continuous 
registration. 

Typical applications, actual and potential, in- 
clude: temperature changes, automotive noise 
and vibration, varied output of strain gages and 
bridges, lightning and earthquake recording, 
pressure variations, audio frequency response, 
and many others. 

Recording paper (Sanborn Permapaper) is heat 
sensitive - eliminating ink - yet clear and perma- 
nent. Trace is rectilinear - no curvature, no nega- 
tive time intervals-yet with totally negligible 
tangent error. 

Sanborn Recorders are available in self-con- 
tained, portable recording outfits, complete with 
cases and controls, or in component form for 
integration with existing equipment. Associated 
amplifiers are also available. 

TABLE OF CONSTANTS 
Sensitivity IO ma, I cm. 
Coil resistance . . . 3,000 ohms, center tapped for 

push-pull operation. 
Critical damping resistance 500 ohms. 
Undamped fundamental frequency . . 45 cycles sec. 
Stylus heater requires from external source . 1.25 volts, 

3.5 amps, AC or DC. 
Maximum undistorted deflection 2.5 cm. each way 

from center. 
Marker requires from external source . 1.25 volts, at 

1.5 amps, AC or DC. 
Paper speed 25 mm/sec. 
Chart ruling I mm intervals. 

REccROFRSg 

additional 
ce stools. 

sitos end wishh. YeMrha 
otoy,aP 

description 
c.d P^ 

,hla cara- 
, onlalned 

i 

leg.[ 5., toes 
seas testar 

(b,leey [whey 
PrePea'a 

aPP11[aliena) 
te 

DIVISION 
INDUSTRIAL 

Sanborn Company SSpCHUSETTS 

CAMBRIDGE 
39, MA 

NEWS OF THE INDUSTRY (continued) 

components of advanced types of 
electronic ordnance devices. 

PERCY L. SPENCER, manager of 
Raytheon's power tube division, re- 
cently received the Navy's Dis- 
tinguished Public Service Award 
for his wartime work in microwave 
magnetron development. 

Percy L. Spencer receiving Distinguished 
Public Service Award from Rear 

Admiral Hewet Thebaud, U. S. N. 

ALAN S. FITZGERALD, electrical re- 
search engineer of San Francisco, 
Calif., and holder of 85 patents 
granted by the U. S. Patent Office, 
was recently awarded the Louis Ed- 
ward Levy Medal of the Franklin 
Institute for his papers on the de- 
sign criteria of magnetic amplifiers. 

A. S. FitzGerald O. D. Sledge 

OLIVER D. SLEDGE, formerly a pro- 
fessor of electrical engineering at 
the Georgia School of Technology, 
has been appointed to the staff of 
the National Bureau of Standards, 
where he will do research in the 
microwave standards section of the 
Bureau's Central Radio Propaga- 
tion Laboratories. 

C. M. HEIDEN, former head of the 
radio communication section, has 
been appointed section engineer of 
radio communication equipment for 
the transmitter division of GE at 
Syracuse. 

you can 
do it better 
with the 
revolution are 

ALTEC 

21 B 

MINIATU 

MICROPHONE 

ACTUAL 

SIZE 

It achieves unifo-mity of re- 

sponse ... prc vide a greater 
tonal fidelity.. _it is omnidirec- 

tional...it is blsastproof, shock- 

proof ... there is 7-D false bass 

build-up . . mere net acoustic 

gain before encountering feed- 

back ... tiny size contributes 

to remarkable versatility of 

positioning . . extends the 
fidelity of sound transmission. 

ie ,67-ee 

ad wee id ,,...ea12.4 

/- 

'.fil Sixth Avenue 
New York 13, N.Y. 

1161 North Vine St. 
Hollywood 38, Cal. 
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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. 

.ezfz fz 4-zfzfZ 
NEW 

VIIRATOI 
GUIDE 
FREE 

AUTO RADIO VIBRATORS 
A Complete Line of Vibrasen ... 
Designed for Use in Standard Vibrator -Oper- 
ated Auto Radio Receivers. Built with Pre- 

cision Construction, featuring Ceramic Stack 
Spacers for Longer Lasting Life. 

y NEW DESIGNS 
fV NEW MODELS NEW LITERATURE O A" Battery amuleTor, DC -AC Inver's , 

Auto Radio Vibrato, 

See paws feats es mete 

"A" BATTERY 

ELIMINATORS2g 

AMERICAN TELEVISION & RADIO' CO. 

quaf(ty. ,2,iodueT' Scuoce /95/ 
SAINT PAUL 1, MINNESOTA-U.S.A. 

r4 

NEW BOOKS 
Reference Data for 
Radio Engineers 
Produced and published by FEDERAL 
TELEPHONE AND RADIO CORP., New 
York, 1949, 3rd edition, 669 pages, 
$3.75. 

TWICE as large as the second edi- 
tion, which together with the 
first edition sold over one hundred 
thousand copies since 1943, is this 
latest collective work by engineers 
of Federal Telecommunication Lab- 
oratories and other associate com- 
panies of IT&T. Practically all 
chapters have been revised and ex- 
panded, many have been renamed 
to comply with more advanced ter- 
minology or cover increased scope, 
and new chapters have been added. 
Among the newcomers are : Fre- 
quency Data; Bridges and Imped- 
ance Measurements ; Modulation ; 

Fourier Waveform Analysis; Radar 
Fundamentals ; Broadcasting; Ser- 
vomechanisms ; Maxwell's Equa- 
tions. At its price and for its con- 
tent, this book again becomes one of 
the best buys in technical publish- 
ing.-J.M. 

Basic Television 
BY BERNARD GROB. McGraw-Hill Book 
Co., Inc., New York, 1949, 596 pages, 
$5.00. 

THERE HAS, for some time, been 
something lacking in the avail- 
able television literature. For the 
engineer, information is plentiful; 
for the straight technician or serv- 
iceman, short-cut techniques and 
highly simplified texts have proved 
to be completely satisfactory. In 
"Basic Television," however, Grob 
has managed to present the entire 
field of television in a completely 
understandable and logical way 
which should appeal to the techni- 
cian who is sincerely interested in 
what really goes on behind the pic- 
ture tube. 

Using a sequence formula which 
has become more or less standard to 
texts in the field, Grob takes the 
reader through the various phases 
of the science in a way that leaves 
little for the imagination. Nothing 
is assumed, except, as the author 
points out, the reader must have a 
knowledge of basic radio fun- 
damentals. In other words, he 
should understand vacuum -tube the - 

Seeded 
TUNGSTEN 

WIRE 
FROM .0004" TO .00015" 
DIAMETER AND EVEN SMALLER 

ACCURATE 

UNIFORM 

SMOOTH 

also 

arailable 

in Molybdenum 

and other metals 

WRITE FOR FURTHER DETiAI-S AND L ST OF PRODUCTS 

SIGMUND COHN CORP. 
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TEST YOUR 

MAGNETIC CIRCUITS 

RAWSON FLUXMETER 
TYPE 504 

The only portable fluxmeter available 
which returns rapidly to zero when a single 
button is depressed. Simple and fast in op- 
eration. Convenient and light in weight. 

Not limited to a single rye of measure- 
ment. Has universal application for labora- 
tories or production. Measures strength of 
magnets and electromagnets, permeability 
and hysteresis loops for iron and steel, total 
dux lines in circuit, flux lines developed in 
air gap, etc. 

Has a mechanical clamp to protect the 
pivots and jewels when in transit. 

RAWSON ELECTRICAL 
INSTRUMENT COMPANY 
III POTTER STREET, CAMBRIDGE 42, MASS. 

Representatives 
CHICAGO LOS ANGELES 

ONLY $215*FOR 
THE GREEN 

ENGRAVER 
... yet it's fast, versatile 

and rugged enough 
for die steel 

The Green En- 
graver offers 
great speed and 
convenience. Quickly 
cuts up to four lines 
of letters from 3/64" to 1" on curved 
or flat surfaces whether made of metal, 
plastics or wood ... operates by mere- 
ly tracing master copy - anyone can 
do an expert job. Special attachments 
and engineering service available for 
production work. Just the thing for 
radio, electronic apparatus and instru- 
ment manufacturers. Write today for 
Bulletin ER! 

For quality engraving on 
Panels Name Plates Scales 
Dials Lenses Instruments 

also does routing, profiling and 
three dimensional modeling. 
*Price does not include master type 
and special work holding fixtures. 

GREEN INSTRUMENT CO. 
385 Putnam Ave. 
Cambridge, Mass. 

Te areu< S.S.WHITE 80X 
HIGH VOLTAGE RESISTOR 

(1/2 Actual Size) 

4 watts 100 to 100,000 megohms 

Developed for use as potential 
dividers in high voltage electro- 
static generators, S.S.White 80X 
Resistors have many characteris- 
tics-particularly negative tem- 
perature and voltage coefficients 
-which make them suitable for 
other high voltage applications. 

They are constructed of a mix- 
ture of conducting material and 

binder made by a process which 
assures adequate mechanical 
strength and durability. This 
material is non -hygroscopic and, 
therefore, moisture - resistant. 
The resistors are also coated 
with General Electric Dri-film 
which further protects them 
against humidity and also sta- 
bilizes the resistors. 

WRITE FOR BULLETIN 4906 
It gives complete information on 
S.S.White resistors. A free copy 
and price list will be sent on 
request. 

Jsj .. 

..fOttrrpgt 

SI WHI TE 
THE S. S. WHITE DENTAL MM. CO, INDUSTRIAL DIVISION 

DEPT. R 10 EAST 40th ST., NEW YORK 16, N. Y..-. 

FLEXIBLE SHAFTS AND ACCESSORIES 
MOLDED PLASTICS PRODUCTS-MOLDED RESISTORS 

Oerl tt JAtlRlCad AAAA -/KCGLaiIQL £ntcefrsla.d 

NEW! LOWEST COST IMAGE ORTHICON CAMERA CHAIN! 

SCHOOLS - BROADCASTERS - INDUSTRY - GOVERNMENT 

Ideal for remote observation with closed 
wire systems 

Extreme Sensitivity-High Definition 

Uses all types of Image Orthicon Tubes 

Simple Operation-Easily Portable 

Conforms to FCC Standards 

Write TODAY for full data and prices 

TEC 
TELEVISION EQUIPMENT CORP. 

238 WILLIAM ST. NEW YORK 7, N. Y. 

IN CANADA: The Ahearn & Soper Co., Ltd., Ottawa 

Pioneer in Radio Engineering Instruction Since 1927 

CAPITOL RADIO ENGINEERING INSTITUTE 
An Accredited Technical Institute 

ADVANCED HOME STUDY AND RESIDENCE 

COURSES IN PRACTICAL RADIO -ELECTRONIC: 
AND TELEVISION ENGINEERING 

Request your tree home study or residence 
school catalog by writing to: 

REGISTRAR 

16TH AND PARK ROAD, N.W. 
WASHINGTON 10, D. C. 

Approved for Veteran TratoMO J 
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Available in two sizes, 
6" and 12" throat depth 

Now you can punch holes of various shapes as large as 4" diameter 
in 16 gauge steel-also blank, draw, emboss, form-all with the new 
DI -ACRO Punch. It is ideal for both experimental and production 
work. 

The precision ground triangular ram of this double purpose press 
prevents punch head from turning, assuring perfect alignment at all 
times for accuracy in duplicated parts. 

A Turret Stripper of exclusive DI -ACRO design automatically 
strips material from punches of all shapes. Roller Bearing cam ac- 
tion develops 4 -ton pressure with minimum effort. Adjustable gauges 
assure exact location of holes. 

Send den "DIE -LESS DUPLICATING" eatae y 
Gives the full story of the D1 -ACRO Punch, and also DI -ACRO 
Benders, Brakes, Shears, Rod Parters, Notchers, as well as the new 
DI -ACRO Vari -O -Speed Powershear and Hydra -Power Bender. 

DI -ACRO is pronounced "DIE-ACK-RO" 

[,1011SS,, 

-ESS py11CP1 

011 EIL-1111U111 MFG. ro. 
321 EIGHTH AVENUE LAKE CITY, MINN. 

ATTENTION 
MOBILE RADIO OPERATORS 

CRYSTALS BY STANDARD 
We are in a position to supply crystals 
for mobile radio replacements. Units for 
all frequencies are available. The 
stability of STANDARD crystals will 
assure you of excellent communication 
service. 

The high quality engineering and work- 
manship of STANDARD products has 
developed a solid reputation among the 
oldest users of quartz crystals. You, too, 
can enjoy the benefits of the best in 
frequency control. 

Prices and catalog will be sent on request. 
Your order will be given prompt attention. 

CARLISLE, PA. 

NEW BOOKS (continued) 

ory, and have a fairly good idea of 
how a standard superheterodyne 
receiver works. 

The author is an instructor at the 
RCA Institutes, and his experience 
in teaching his subject has enabled 
him to strike a balance unobtain- 
able elsewhere for the particular 
type of student for whom the book 
is intended. Where a phase of the 
subject is usually difficult for the 
average student to grasp, Grob goes 
into a little more detail, as he would 
in addressing a classroom of stu- 
dents whom he knows will be asking 
questions at the close of the session. 
The questions have been skillfully 
anticipated and answered in ad- 
vance. 

It is mildly questionable whether 
the chapter on video amplifier de- 
sign should have been included, 
since at that point the material 
seems to splash dangerously into 
the engineering approach. The 
color television section is, of course, 
already outdated; but that is en- 
tirely understandable since, in these 
days, our last night's newspapers 
are seldom abreast of the latest de- 
velopments in this rapidly -changing 
phase of the science. 

Installation, maintenance and 
servicing sections are included. 
While comparatively brief, they are 
well planned and definitely not 
superfluous.-J. D. F. 

The Mathematics of 
Circuit Analysis 
BY E. A. GUILLEMIN, Professor of 
Electrical Engineering, MIT. Pub- 
lished jointly by The Technology 
Press, Massachusetts Institute of 
Technology, Cambridge, Mass., and 
John Wiley d Sons, Inc., New York, 
N. Y., 1949, 590 pages, $7.50. 

WRITTEN as collateral reading for 
undergraduates to use with previ- 
ously published electrical texts by 
the EE Staff of MIT, the book de- 
scribes the properties and manipu- 
lative techniques of several ad- 
vanced branches of mathematics 
that are applicable to circuit an- 
alysis, especially in the field of com- 
munication. 

The content is divided into seven 
chapters (page lengths given here 
are approximate) : determinants 
(30 pages), matrices (40 pages), 
linear transformations (60 pages), 
quadratic forms (50 pages), vector 
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NEW BOOKS (continued) 

analysis (70 pages), functions of a 

complex variable (180 pages) and 
Fourier series and integrals (140 
pages). 

In the first half of the book the 
author thus presents (in review 
form to some extent) the usual 
mathematical tools that are ordi- 
narily a part of communication en- 
gineers' underclass training; in the 
second half he presents (in a form 
of exposition and example) the two 
powerful methods of analysis on 
which recent advances are leaning 
so heavily. Each of these last two 
chapters are more complete than 
the treatments given these subjects 
in other general texts-practically 
books in themselves. 

By way of orienting the treat- 
ment in this book among the sev- 
eral similar books we can compare 
it with Sokolnikoff "Applied Math- 
ematics for Engineers and Scien- 
tists", which is less tutorial than 
the volume under review, and Red - 
dick and Miller, "Advanced Math- 
ematics for Engineers", which is 
less specialized. The treatment ad- 
hered to in the book under review 
will appeal to engineers because it 
is concerned with explaining the 
utility of the methods more than 
proving their validity. 

The chapter on functions of com- 
plex variables occupies nearly a 
third of the book. Like Guille - 
min's two volumes on lumped- and 
distributed -constant networks, the 
presentation is comprehensive and 
clear. Topics are introduced when 
needed. For example, convergency 
of series, usually treated in such 
books in a separate chapter on 
series, is presented briefly before 
developing the series representa- 
tions of complex functions. Thus, 
from a tutorial viewpoint the book 
is highly coherent. As a reference 
manual it may not be as useful as 
the less integrated treatments, but 
for serious study it is more satis- 
factory. 

The approach in the chapter on 
complex variables is to build on the 
reader's familiarity with real vari- 
ables in presenting their character- 
istics and relationships. The dis- 
cussion leads up to their use in 
evaluating complex functions and in 
potential theory. The development 
of method continues to the Schwarz- 
Christoffel mapping function. The 

OF TIME AND THE OSCILLOSCOPE ... 

and the Type 160 

TIME CALIBRATOR 

For quick, accurate, determination of pulse widths and similar time 

measurements with your general purpose oscilloscope, there is noth- 

ing so convenient as the Owen Laboratories Type 160. Small-about 

3x3x5, inexpensive-$23.75, and requiring no power connection, it 

furnishes markers at intervals of 1 millisecond, 100, 10, or 1 micro- 

second. Write for further information. 

OWEN LABORATORIES 

IS YOUR PROBLEM 

CO OUTING 01 

C ONTROLLIMG 
ONE OF MESE? 

- then COUNT on a 

POTTER 
High. -Speed Predetermined 

ELECTRONIC 
COUNTER 

For appraisal of your count- 
ing, timing or control prpb, 
lem, address .nquiries to 
Dept. e -J, Potter Instrument 
Company. 136-_e6 Rooseelt 
Ave., Flushing, New York. 

9130 ORION STREET 

SAN FERNANDO, CALIF. 

QUANTITY-pills, buttons, bottle cops, hard- 
ware, etc., can be counted and botched in 
precise predetermined quantities at speeds up 
to 15,000 per minute. Important savings in 

labor and overages are assured by the speed 
and accuracy of the Potter Electronic Counter. 
Count Detectors for any product ore available. 

LENGTH-Wire or strip material can be auto- 
matically sheared or marked in precise prede 
termined lengths at high rates of speed, and 
if required, automatically stocked in predeter- 
mined quantities. Practically any definition 
of measurement can be obtained. 

TIME-Time intervals can be easily measured 
or generated with extremely high accuracy 
through the use of Potter Counter Chrono- 
graph Interval Timers. Registration of meas- 

urement is retained until reset. Accuracy of 

one part in 1,600,000 can be provided. 

CAM SEQUENCE-Since the electronic 
counters can be arranged to predetermine any 
sequence of selected counts, they can be read- 
ily and odvantageously substituted for cams, 
gears, patterns, chains and other systems of 
timing control. Control by absolute count as- 
sures high accuracy, faster operating speeds, 
since there are no moving parts to wear. 

FREQUENCY-Potter Electronic Counters 
provide an exact ratio of division which is 

maintained even though the input frequency 
is varied. If the input frequency is stopped 
the output also stops. Frequencies can be 
measured or generated with high precision. 
Square waves of variable frequency, pulse - 
width and number can be easily generated. 

REVOLUTION-Through electromagnetic or 
photoelectric pickup, shaft rotation can be ac- 
curately counted or timed without physical 
contact. Fractional parts of a revolution can 
be measured or used to control automatic 
machine processes as a function of predeter- 
mined counts. 
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CE329 CE330 

Anode Current 
3 Amps. 

CE-; 29-C E-330 
Max. Hght. (ex. leads) 6" 
Max. Diameter 2-1/16" 
Filament Voltage 14V 
Filament Current 2 4-.4 
Heating Time 

CE -329 
CE -330 

120 Musec. 
180 Musec. 

Peak Inv. & Forw...500 V 
Grid Con. with 25V 

D.C. Anode, , ,+1 -1V 
Deionization Time 200 Micro -Sec. 

Amb. Temp. Min. -54"C 
Max. ±100`C 

*CE -330-5 Amps. Anode Current 
5 Amps. 

CONTINENTAL ELECTRIC CO. 
America's Leader in Quality Electronic Tube Mawufacture 

GENEVA, ILLINOIS 

MEASUREMENTS CORPORATION MODEL 80 

MANUFACTURERS 
OF 

Standard Signal Generators 

Pulse Ganerates 

nt Signal Generatora 

Square Wave Generators 

Vacuum Tube Voltmeters 

l:f RadioField 
Strength Meters 

Capacity Bridges 

t,tegchm Meters 

Chase Sequence Indicators 

Television and FMTest 
Equipment 

STANDARD SIGNAL GENERATOR 

2 to 400 MEGACYCLES 
MODULATION: Amplitude modulation is contin- 
uously variable from 0 to 30%, indicated by a 
meter on the panel. An internal 400 or 1000 
cycle audio oscillator is provided. Modulation 
may also be applied from an external source. 
Pulse modulation may be applied to the oscillator 
from an external Source through a special con- 
nector. Pulses of 1 microsecond can be obtained 
ct higher carrier frequencies. 

FREQUENCY 
ACCURACY .5% 

OUTPUT VOLTAGE 
0.1 to 100,003 

mucrovoUs 

OUTPUT 
IMPEDANC3 

53 ohms 

NEW BOOKS (continued) 

discussion then turns to stability 
criteria and Hurwitz polynomials, 
using determinants (thus joining 
an earlier chapter to the treatment 
-one wonders if the first few chap- 
ters were incorporated to assure the 
reader of these background dis- 
ciplines). 

The chapter on Fourier series is 
equally complete. It begins with 
harmonic analysis, continues with 
the integral for treating transients 
directly, and concludes by relating 
the discussion to contour integrals. 
Problems at the ends of chapters 
offer exercises in demonstrating 
mastery of the techniques and in 
applying them. 

The author's approach of using 
"plausibility arguments" instead of 
rigorous proofs will be appreciated 
by practicing engineers. Restric- 
tions on the applicability of tech- 
niques, usually brought out by 
mathematicians in their deriva- 
tions, are pointed out as parts of the 
developmental discussions. Thus, 
from the users' viewpoint, rigorous 
proofs would provide no additional 
information. 

Although illustrative engineering 
examples are absent, the general 
treatment is sufficiently practical 
and the allusions to engineering 
situations to which the techniques 
apply are sufficiently frequent to 
lend concreteness to the abstrac- 
tions.-F. H. ROCKETT, JR., Air- 
borne Instruments Laboratory, 
Mineola, N. Y. 

Books Received for Review 
E LF.í'TRICAL ENGINEERS' RA ND - 130( 

: ELECTRIC POWER. Edited be Harold Pender and William A. Del liar' John 'Wiley & Sons, Inc., New Fourth Edition, 1949, 2 inches thick, :f.s.Sfi Companion volume in power field to Elec- tric Cotnmuuieatioºt and Electronics, originally published in one volume as Pender's Handbook for Electrical Enii- ueers. New fourth edition is entirely re- written and contains work of 71 special- ists in their respective fields. Increased emphasis is placed on circuit stability, electronic rectifiers, servomechanisms. per- manent magnets, plastic insulating mate- rials and induction and dielectric heating apparatus. 
CONSTRUCTIVE USES OF ,\TOMIC ENERGY. Edited by S. C. Rothmann. Harper and Brothers, New York. 1949, 258 pages, $3.00. Based on published articles by various authors, each on some nonmilitary aspect of radioactivity ant atomic energy. As an example, Chapter IV, Industrial Applications of Radioactiv- ity, is based on an article by M. Blau atol J. R. Carlin in the April 1948 issue of ELECTRONICS. Chapter VI, Chemical Proc- ess Control with Radioactivity, is from an article by Alan P. Schreiber in Chem- ical Engineering and is similar to an article by the same author, Radioisotope:, for Industry, in Jan. 1949 ELECTRONICS. 
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F-1SA 

HERE'S A 

YOU WON'T WANT 

TO MISS... 

Everybody loves a parade but 
here's one that's particularly 
interesting to YOU because 
it's packed with "pocket -book" 
appeal. It's a never-ending 
parade of products and services 
designed to help you do your 
job better, quicker and cheaper. 
You're in the "reviewing stand" 
for this parade because it comes 
to you in the advertising pages 
of every issue of this magazine. 
Alert manufacturers use these 
advertising pages to get 
the news about their products 
and services to you ... 
quickly and effectively. 
To be well-informed 
about the latest developments 
in your industry... 
and to stay well-informed ... 
read all the ads too. 

McGRAW-HILL 

PUBLICATIONS 

de\ w[,00u,nrrf r uow ,,,,. t 

VULCAN 

These examples of Cartridge Type units indicate the wide 
scope of Vulcan Electric Heating Units-Cartridge-Flat-Im- 
mersion. Band. Tubular or Special. 
Many stock items, or units designed especially for your product. 
If you have a problem involving electric heat, perhaps our 
engineers can help you. 

VULCAN ELECTRIC COMPANY 
DANVERS, 10, MASS. 

Makers of Vulcan Electric Soldering Tools, Electric Solder Pots, Electric 
Glue Pots, Electric Branding Irons and Electric Heating Units including 
the new Vulcan 900 series for changing any hot water heater to electric 
operation. 

/LAS 
Miniature 

Flexible Asbestos Grids Offer: even heat distribution, light weight, quick heating 
and cooling characteristics. Vibration -proof. Time tested since 1930. Made in 
sizes from 5/e" square and up. Inquiries invited. 

Atlas Electric Products Co. 
P. 0. Box '1591 

Erie, Pa. 

WHITEHEAD STAMPING CO. 
A preferred source of precision -made WASHERS and STAMPINGS. 46 years of ex- 
perience and up-to-the-minute facilities, assure highest quality and service. 

EST. 

1903 WHITEHEAD STAMPING CO. 
1691 W. Latoyette Blvd. Detroit 16, Michigan 
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NOW 
AT A NEW 
LOW PRICE 

THE FERRANTI 

ELECTROSTATIC 

VOLTMETER 

,Elit 

VI 

,I 
1814E 11Y[KJII. Se 

We are pleased to announce a 

substantial price reduction on 

this instrument, due to the de- 
valuation of the pound sterling. 
It involves absolutely no change 
in the instrument itself. Take 
advantage of this exceptional 
value. 

The Ferranti Electrostatic Volt- 
meter permits voltage readings 
on AC or DC circuits of very 
high resistance. Available with 
full scale voltages ranging be- 
tween 300 and 3500 volts. Special 
laboratory instrument available 
with full scale reading of 150 
volts. Full scale capacitance 
ranges from 8 mmfds for the 3500 
volt model to 100 mmfds for the 
150 volt instrument. Magnetic 
damping. 21/2" dial. Write for 
complete specifications. 

FERRANTI ELECTRIC, INC. 
30 Rockefeller Plaza New York 20, N. Y. 

FERRANTI, LTD., Hollinwood, England 

FERRANTI ELECTRIC, LTD., Toronto, Canada 

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. 

GCA vs CPS -5 

DEAR SIRS: 
WE HERE AT GILFILLAN have read 
with interst the article entitled, 
"What We Learned from the Berlin 
Airlift" by Mike Chaffee and R. B. 
Corby in the August issue of ELEC- 
TRONICS. With understandable pride, 
Mike reports that CPS -5, which he 
helped install at Tempelhof, did an 
excellent job on the Berlin Airlift. 
It is true that CPS -5 was invaluable 
in controlling airlift traffic in the 
corridors. However, his statements 
that CPS -5 "assumed direction of 
the aircraft through an intricate 
and precise approach pattern", and 
that "the GCA search radar was not 
needed for airlift operations" are 
not only misleading, but contrary to 
the facts. 

Briefly, the CPS -5 antenna has a 
rotation speed .of around 10 rpm. 
Experience proved that this rota- 
tion speed was not sufficient to per- 
mit the controller to turn aircraft 
onto the final approach. 

The claim made for CPS -5 is im- 
portant since there is presently a 
great deal of discussion in aviation 
as to the rotation speed required 
for surveillance radar to handle 
effectively aircraft in the approach 
zone. CPS -5 tried and failed in 
this regard. 

The article states that CPS -5 was 
installed at Tempelhof for opera- 
tion in December, 1948. During that 
month, of the 2,796 instrument ap- 
proaches and landings made by air- 
lift traffic, all search patterns were 
made by GCA search, with CPS -5 
scoring 0. In January 3,061 instru- 
ment approaches and landings were 
effected, all search patterns again 
being worked by GCA. During 
February, GCA search radar di - 

SMALL SIZE 

2'ua/ Value 
CERAMIC CAPACITORS 

5000 
4000 
1500 
1000 
mmf 

Actual Size 
7/16" all Capacities 

TYPE CD 
DUAL DISCAP 

R. M. C. 

DISCAPS 
Save as Much 
as $28.00 per M 
if You Use Duals 

Low Leakage 

Low Self 
Inductance 

Used by Leading TV Makers 
If you use a number of capacitors having the same 
value, DISCAP Dual Type Miniatures will save you 
money. Being of small size they are easier to work with and save space in tight places. All DISCAPS 
are rated at 600 V.D.C. working voltage-1200V.D.C. 
test -3500 to 5000 V.D.C. breakdown. They are impervious to moisture, have a low temperature co- efficient and good power factor. Single section 
1000 mmf and 1500 mmf DISCAPS measure only 

mf in 
diameter; 5000 mmf only 7/16" and 10,000 

SEND FOR DETAILS AND TEST SAMPLES 

Manufactured by 

Radio Materials Corporation 
1708 BELMONT AVE. CHICAGO 13, ILL. 

RAHM 

DIRECT WRITING 

MULTI -CHANNEL 

OSCILLOGRAPHS 
INSTANT DIRECT RECORDS WITH- 
OUT INK 
HIGH GAIN COMBINATION AC -DC 
AMPLIFIERS 

CONSTANT MESH MULTI -SPEED 
CHART DRIVE 

CUSTOM QUALITY AT MODERATE 
PRICE 

UNEQUALLED SENSITIVITY 
1-2-4-6 CHANNELS 

Write for Information 

RAHM INSTRUMENTS, INC. 
12 West Broadway New York 7, N. Y. 
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BACKTALK (continued) 

rected 3,282 airlift planes, with 
CPS -5 working 707 search patterns, 
and these were mostly practice ap- 
proaches during vfr weather. In 
March the score was GCA search 
2,858, and CPS -5 539. In April it 
was GCA 2,594, CPS -5 only 304. 
During the final month of the block- 
ade, official Air Force records show 
that GCA search accomplished 884 
approaches, with CPS -5 again 
working 304 aircraft approaches. 

At Tegel, the other U. S. operated 
air base, CPS -5 operated the search 
pattern less than 25 times during 
ifr conditions. On these occasions, 
the turn-ons accomplished by the 
CPS -5 controller were so unsatis- 
factory that the GCA final con- 
troller was forced to give danger- 
ously large corrections to the pilot 
on final approach to enable him t11 

land on the runway. 
CPS -5 was extremely effective a 

a long range navigational aid to 
space aircraft along the corridor 
and over the Tempelhof range. Due 
to the fact that it uses a rotation 
speed of 8 to 10 rpm, a C-54 aircraft 
moves nearly mile between sweeps, 
which does not enable the controller 
to make an accurate turn -on to final. 
The GCA with a rotation speed of 
30 rpm gives more frequent posi- 
tion reports and enables the opera- 
tor to give the pilot precise instruc- 
tions for the critical turn -on to 
final. 

Incidently, you might point out 
to your caption writer that his 
description of the antennas on the 
GCA trailer illustrated on page 78 
indicates a lack of radio knowledge. 
"The three tall whip antennas" pro- 
vide high -frequency information 
rather than vhf. The antennas de- 
scribed as "emergency radio anten- 
nas" are the primary vhf antennas 
and are used constantly. The "par- 
abolic rotating search antenna", 
which the caption states was "not 
needed for airlift operations" was 
used during 5,050 hours of airlift 
operation and controlled 20,068 ap- 
proaches around the Tempelhof 
traffic pattern during the blockade 
of the city of Berlin from June, 
1948, to May 15, 1949. 

The particular GCA unit shown 
in your excellent photographs was 
never intended for operational use. 
The unit shown is a pre -production 

MODEL700 

II a 

i 

s 

ELECTRONIC 
COUNTING 

APPLICATIONS 

DECIMAL 
COUNTING 

UNIT 

This versatile component is adaptable 
to a wide range of applications in count- 
ing, timing and frequency measurements. 
It has scale -of -ten direct reading based on 
a reliable binary circuit. It has easily met 
power and pulse input requirements and 
is designed for plug-in operation. It is a 
self -biased unit, which, although for op- 
eration at 300 v., functions consistently at 
200 to 450 y. It can be easily built into 
your apparatus. Combined with these ad- 
vantages are miniature size and sturdy 
construction. Price $55.00. Discounts on 
quantities. Send for Bulletin DCU-114. 
Now in production, Berkeley's new Time Interval 
Mt ter. Ask for Bulletin TIM -114 for full information. 

SIXTH AND NEVIN AVENUES RICHMOND, CALIFORNIA 

The type MRC-15 STRAIN GAGE CONTROL UNIT 

and the type S8 -B OSCILLOGRAPH make up a complete strain record- 
ing laboratory. The MRC-15 contains complete equipment to power 
strain gages and to drive oscillograph galvanometers for recording 
from static strain to a frequency of 5000 cycles per second. It is com- 

plete with strain gage balancing controls, precision calibrating device, 

and power supply equipment. 
The 58-B, with 12 to 48 elements, is a highly -refined general- 

purpose oscillograph with chart speeds of 1/2 to 40 inches per second 

designed to accommodate a wide range of galvanometer types and 

characteristics. Precision optical system insures records of highest 

accuracy and quality. Many refinements contribute to versatility and 

convenience, Write for Technical Bulletins 

For the MRC-15, Bulletin No. SP -195G For the 58-B, Bulletin No SP -165G 

INSTRUMENT COMPANY. 
1315 SO. CLARKSON STREET DENVER 10. COLORADO 
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ONE-PIECE REGULAR 

SELF-LOCKING. 
NUTS 

WON'T SHAKE 
LOOSE! 

ERING! 

ELIMINATE 
"NUT"TINKERING! 

REDUCE MAINTENANCE 

Pat'd. & 

Pats. Pend. 

THIN 

Every day we learn of more "FLEXLOC" Self -Locking Nuts being used in industry because 
they are superior fasteners and reduce maintenance costs. Maintenance men are quick to 
see the value of a nut that the most chattering vibration won't budge, yet which can 
be removed easily when desired. And in addition, the strong, one piece "FLEXLOC" has 
no extra parts to lose or forget. 

So, why not try "FLEXLOC" Self -Locking Nuts for your maintenance? Find out for 
yourself how they eliminate "tinkering" with plain nuts and save valuable maintenance time. 
Send for samples and our Catalog 619-A! 

STANDARD PRESSED STEEL CO. 

BOX 596, JENKINTOWN, PENNSYLVANIA 

This ENGINEER has 

is the remedy for 
this trouble. The formula is based on quality 
material, workmanship and know-how. 

(96e/6 309 
mgcormae 

"PRT" (Precision Resistor Trouble) 
For complete data write for our new bulletin giving both JAN and com- 
mercial specifications. 

MEPCO, INC. 37 Abbett Avenue 
Morristown, N. J. 

Telephone: Morristown 4-5777 

BACKTALK (continued) 

model known as CPN-4 XW2. This 
equipment was developed and pro- 
duced by Gilfillan for Watson Lab- 
oratories, Air Materiel Command. 
It is air transportable; that is, it 
can be disassembled and loaded into 
two C -54's. It weighs approxi- 
mately 7 tons instead of the 22 tons 
of the orignal GCA equipment. It 
has three completely independent 
final controller positions, permit- 
ting the talk -down of three aircraft. 
simultaneously. A single aircraft 
can be located and talked down by 
one operator instead of by a five 
man crew as required in the MPN-1 
GCA units. 

Two years ago, the Air Force had 
a requirement for a GCA unit to be 
installed at Norman Wells, Canada, 
above the Arctic Circle. This equip- 
ment was to support the pilots on 
Operation Beetle, who needed a re- 
liable navigation aid while supply- 
ing our bases in those uncharted 
Arctic wastes. It was impossible 
to reach Norman Wells except by 
air, and the 22 ton MPN-1 GCA 
unit was too much for a C-54. We 
therefore crossed our fingers and 
loaded the experimental unit into 
C -54's overnight, and flew this 
equipment to Norman Wells where 
it was assembled and operated in 
50 -degree below zero conditions. 
This unit proved to be an excellent 
morale builder for crews flying the 
Beetle chain. 

When the Russians blockaded 
Berlin, another SOS was dispatched 
from General Tunner's headquart- 
ers for a GCA unit to be flown into 
Berlin to supplement the MPN-1 
unit already there. The CPN-4 at 
Norman Wells was placed aboard 
C -54's again and flown halfway 
around the world to Berlin where 
it helped the USAF to accomplish 
the miracle known as Operation 
Vittles. 

Lt. General James K. Cannon, 
Commanding General of U. S. Air 
Forces in Europe, on the occasion 
of the lifting of the blockade, re- 
ported to the Pentagon building, 
"It would not have been possible to 
have fed the 2i million people in 
Berlin without the aid of GCA." 
Major General Robert Douglas, 
Chief of Staff of USAF, stated on 
the same occasion, "Ground Con- 
trolled Approach, known as GCA. 
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EL-TRONICS, INC. 
Research, development, and manufacture 
of electronic equipment-a single model 
to large quantities. 

Specialists in Geiger -Muller equipment 
2647-67 N. Howard St., Phila. 33, Pa. 

Garfield 5-2026 

GREYLIN offers - - - - 
A moderately priced Resistance and Capacitance 
Standards Box-containing resistance standards of 
I, 10, 100 and 1000 ohms at I/20th of 1% accuracy. 
Capacitance standards of .01 and .1 Mfd at I/5th 
of 1% accuracy. Individual standards also avail. 
able. Write for circular E -II. 

THE GREYLIN CO. 
Box 258 Chicago 90, III. 

SUB -MINIATURE 
PRINTED ELECTRONIC CIRCUITS 

produced from your schematics or existing elec- 
tronic equipment. Circuits fired on ceramics or 
air dried on plastics and paper bases. Confidential 
service. 

PLASTICS & ELECTRONICS CO. 
272 Northland Ave., Buffalo 8, New York 

This 

CONTACTS 

Section 

supplements other advertising in 

this issue with these additional an- 

nouncements of products essential 

to efficient and economical produc- 

tion and maintenance. Make a habit 

of checking this page, each issue. 

Classified Advertising Division 

ELECTRONICS 

EISLER-Manufactures Complete Equipment for: 
SPOT WELDERS. Electric, for pia to 250 KVA. 
A.C. ARC WELDERS from 100 to 400 Amps. 
TRANSFORMERS. Special and Standard Types. 
INCANDESCENT LAMP Manufacturing Equipment. 
FLUORESCENT TUBE Manufacturing Equipment. 
NEUN SIGN MAKERS EQUIPMENT. 
ELECTRONIC EQUIPMENT. Vacuum Pumps. etc. 
WET GLASS SLICING and Cutting machines for Laboratory use. 
EISLER ENGINEERING CO.. INC.. 774 So. 13Th St.. Newark 3. N. 1. 

MAGNETIC TAPE RECORDERS 

THAT ARE 5 YEARS AHEAD! 

The new 1950 ACA catalog is 5 

years ahead of the tape recording 

field! Describes amazing new spe- 

cialized recorders, including the one 

you want. 16 big pages. Get FREE ) 

copy today. Write: 

F _ ' CORP. OF A MC 
390.7 BROADWAY NEW YORK 13, N. Y. 

MICROMETER 
FREQUENCY 
METER 

will 
monitor 

any number 
of frequencies. 

FM or AM, 100 KC to 175 MC 

ILAMPKIN LABORATORIES, INC. 
Bradenton, Fla., U. S. A. 

PRINTED CELLOPHANE 
Colorful - Self Adhesive - Cellophane, processed 
in Rolls. Easy to buy - Easy to apply - used for 
Packaging- Point of Sale advertising- Parts mark- 
ing and Aircraft Wire terminal identification. 

TOPFLIGHT TAPE - YORK, PA. 

PROBLEMS IN MANUFACTURING 
VACUUM TUBES? 

We build any and all kinds of equipment 
to your specification and design for the 
manufacture of tubes or associated prod- 
ucts. 

BUCK ENGINEERING CO. 
37-39 Marcy St. Freehold, N. J. 

.lkr.----4111111 -f. 

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. 
IS Beekman St., New York 7, N.Y. 

JUST RELEASED 
PASSIVE EQUALIZERS 

FOR 

G.E. & PICKERING PICKUPS 

FEATURING: 

RESPONSE: 40-15,000 CYCLE 
GAIN: APPROX. 1.2 

OUTPUT: 500,000 OHMS 
HEAVY MAGNETIC SHIELD 

LOW PRICE: $14.85 NET 

SPECIFY WHETHER FOR G. E. OR 

PICKERING WITH ORDER 

COMMUNICATION ENGINEERING CO. 

8512 Georgia Ave. Silver Spring, Md. 

High Vac. Systems-Glass Pumps start at $15.50 up. Will ship high vac, pumps any 
maintenance man can screw together with our new type seal. Write for information. 
Pump set up from Ii2" to 10" lines. Experimental Glass: Lamps, tubes or hand glass 
blowing. Induction heaters up to 7 Kw. 

CLARENDON GLASS BLOWING CO. 
772 -2nd St., Secaucus, N. J. 

Manufacturer of special Motor Generator sets, Lighting Plants, Rotary 
Converters, and high frequency Generators has several manufacturer's 
representatives territories open. 

KATO ENGINEERING CO. 
Mankato, Minnesota 
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Rack -Mount Amplifier 
and Auxiliary Spool- 
ing Mechanism with 
Recorder in place. 

Magnecorder 
The FM STUDIO 

you can CARRY in the FIELD 

You want low distortion and wide 
band reproduction. The two -speed 
Magnecorder, choice of radio and re- 
cording studios throughout the world, 
meets NAB standards for AM and 
FM. Frequency response: -ª- 2 db 40 
cy to 15 kc. You also want utility - 
portability and adaptability in use. 
One man can carry a complete, self- 
contained Magnecord field unk. 

UNIT CONSTRUCTION PAYS OFF 
The several elements designed for use with 
the Magnecorder PT6-A Recording Mecha- 
nism are available as individual units. Buy 
only those you need. Carry and use them as 
you need them. Magnecorder units combine 
for every field and studio need. Buy Mag - 

3 -Channel Mixer -Am- 
plifier and Power Sup- 
ply make single carry- 
ing case. 

necorder, the only tape recorder featuring Recorder Mechanism 
unit construction, in carrying case. 

Write for specifications and the name of your nearest dealer. 

Iteerfed, eI N C . CHICAGO 1, ILLINOIS 
3 6 0 NORTH MICHIGAN AVENUE 

World's Largest and Oldest Manufacturers of Professional Magnetic Recorders. 

I F. e 
Very low frequencies covered by the ... 

STODDART NM -10A 
RADIO INTERFERENCE AND 

MEASURES radiated and conducted 
signals, including pulse or random 
interference. 

RANGE -14 kc to 250 kc. 

SENSITIVITY - Field strength using 
rod antennas one microvolt -per -meter 
to 2 volts -per -meter. Field strength 
using shielded loop antennas 10 
microvolts -per -meter to 100 volts -per - 
meter. As a two -terminal voltmeter, 

FIELD INTENSITY METER 
either balanced or unbalanced, one 
microvolt to one volt. 

READS directly in microvolts and db. 

A.C. POWER SUPPLY REQUIREMENTS 
105 to 125 volts or 210 to 250 
volts A.C. Single phase source may 
be ANY FREQUENCY BETWEEN 50 
CPS AND 1600 CPS. No shock hazard. 

GRAPHIC RECORDER included with 
versatile complement of accessories. 

Write for complete technical dota 

STODDART AIRCRAFT RADIO CO. 
Main office and plant: 
6644 Santa Monica Blvd. 
Hollywood 38, Calif. 
Phone: Hillside 9294 

8-247 General Motors Bldg. 
Detroit 2, Michigan 
Phone: Trinity 1-9260 

1346 Connecticut Ave. 
duPont Circle Bldg. 
Washington 6, D. C. 
Phone: Hudson 7313 

BACKTALK (continued) 

deserves a major share of the credit 
for the success of the Berlin air- 
lift." 

LEONARD DAVID CALLAHAN 
Director of Public Relations 

Gilfillan Bros. Inc. 
Los Angeles, Calif. 

DEAR SIRS: 
RELATIVE to the preceding letter, we 
would refer readers to two official 
government reports on the opera- 
tion of the Berlin Airlift. They are: 
the U. S. Air Force Air Materiel 
Command Memorandum report 
MCREXD-694-23 titled "Human - 
Engineering Aspects of the Berlin 
Air Lift" prepared by the Aero 
Medical Laboratory ; and a pub- 
lication or report by Airways and 
Air Communication Service Head- 
quarters 1807th AACS Wing titled 
"Berlin Airlift Air Traffic Control 
History." 

M. A. CHAFre,E 
,lIinvola, New York 

Rediscovery 
DEAR SIRS: 
IT IS with more than casual interest 
that I read the excellent article on 
"What We Learned from the Berlin 
Airlift" in the August 1949 issue of 
ELECTRONICS. I make particular 
reference to the chapter on the in- 
corporation of Moving Target Indi- 
cation (MTI) in the CPS -5 radar 
unit at Berlin. 

Credit for this development was 
given in the article jointly to MIT 
and Telecommunications Research 
Establishment. Actually as far 
back as early 1942, the undersigned 
drew up a report outlining these 
same principles. The report is now 
in the files of the Radio Material 
Office of the 12th Naval District, 
Mare Island, California, where at 
the time I was employed as an As- 
sistant Radio Engineer. In those 
days we were not acquainted with 
the Plan Position Indicator and my 
application was considered for the 
"A" scope. 

I sometimes wonder if dredging 
back into early wartime reports 
might not bring to light ideas which 
would not necessitate so much time 
and effort to re -discover. 

A. PHILLIPS 
Los Angeles 

California 
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DRexel 8323 

PROFESSIONAL SERVICES 
Consulting-Patents-Design-Development-Measurement 

in 

Radio, Audio, Industrial Electronic Appliances 

S. BERTRAND BARNARD, LL.B., M.E. 
REGISTERED PATENT ATTORNEY 

Mechanical, Electronic. 
Automotive and Aircraft Patenta. 

PATENT ANALYSES and INVESTIGATION 
29-28 41st Avenue 

Long Island City 1, N. Y. STíllwell 4-5428 

CROSBY LABORATORIES 
Murray G. Crosby & Staff 

FM, Communications, TV, 
Industrial Electronics, 

High -Frequency Heating 
Offices, Laboratory & Model Shop at: 
126 Old Country Rd., Mineola, N. Y. 

Garden City 7-0284 

EDGERTON, GERMESHAUSEN 
& GRIER, Inc. 

Consulting Engineers 
Research, Development and Manufacture 
of Electronic and Stroboscopic Equipment 

Specialists In High -Speed Photography 
100 Brookline Avenue. Boston 15. Maas. 

ELECTRO -MECHANICAL RESEARCH INC. 
Specialized Research and Manufacture 

High and Low Frequency Circuit Development 
Electronic Measuring and Test Equipment 

Optical and Infra -Red Studies 
Special Geophysical Equipment 
Automatic Inspection Devices 

Ridgefield, Conn. 

ELECTRONIC ENGINEERING 
CO. of CALIFORNIA 

Radio and Electronic Consulting and 
Designing. 

2008 W. Seventh St. Los Angeles 
California 

ERCO RADIO 
LABORATORIES, INC. 

Radio Communications Equipment 
Engineering - Design - Development - Production 

Pioneers in Frequency Shift Telegraph 
Garden City Long Island New York 

PAUL GODLEY CO. 
Consulting Radio Engineers 

Est. 1926 

GREAT NOTCH, N. J. 

Little Falls 4-1000 

HANSON-GORRILL-BRIAN INC. 
Product & Mfg. Development 

ELECTRICAL - ELECTRONIC 
HYDRAULIC - MECHANICAL 

One Continental Hill Glen Cove, N. Y. 
Glen Cove 1922 

MEASUREMENTS CORP. 
Research CO Manufacturing 

Engineers 
Specialists in the Design and 

Development of Electronic Test Instruments 
Boonton, N. J. 

MEASUREMENT ENGINEERING 
LIMITED 

Consultants on Special Equipment for measurements 
and production tests, communications and audio 
systems. 

Head Office and Plant 
Arnprior Canada 

80 Front Street West Montreal 
Toronto. Canada, Canada 

Eugene Mittelman, E.E., Ph.D. 
Consulting Engineer eP Physicist 

High Frequency Heating - Industrial Electronics 
Applied Physics and Mathematics 

549 W. Washington Blvd. Chicago 6, Ill. 
State 2-8021 

NIAGARA ELECTRON LABORATORIES 
CONSULTATION - DESIGN - CONSTRUCTION 

MFG. - THE THERMOCAP RELAY 
Specializing in solution of problems of electronic 
and electro -physical instrumentation for the re- 
search or analytical laboratory. Industrial plant 
Problems also invited. 
Andover, New York Cable Address: NIATRONLAB 

PICKARD AND BURNS, INC. 
Consulting Electronic Engineers 

Analysis and Evaluation 
of Radio Systems 

Research, Development & Design 
of Special Electronic Equipment 

240 Highland Ave.. Needham 94, Mass. 

ALBERT PREISMAN 
Consulting Engineer 

Television, Pulse Techniques. Video 
Amplifiers, Phasing Networks. 

Industrial Appliances 
Affiliated with 

MANAGEMENT -TRAINING ASSOCIATES 
3308 -14th St., N.W. Washington 10, D.C. 

BERNARD SACHS, B.E.E.,M.S. 

Registered Patent Agent 
Specialist in electronic cases 

1033 E 12th St. Brooklyn 30, N. Y. 

Cloverdale 2-6382 

A. F. SMUCKLER & CO., INC. 

Electronic and Communication 
Engineers and Manufacturers 

202-208 Tillery Street Brooklyn 1, N. Y. 

ULster 5-5141 

TECHNICAL 
MATERIEL CORPORATION 

Communications Consultants 
RADIOTELETYPE FREQUENCY SHIFT 

INK SLIP RECORDING 
TELETYPE NETWORKS 

453 West 47th Street New York 19, N. Y. 

YARDENY LABORATORIES, INC. 

Research and Development 
Remote Controls and Electro Chemical 

Generators of Energy 

105 Chambers Street WO 2-3534, 35 

New York, N. Y. 

THE 

CONSULTING 

ENGINEER 

cB11.!!reason of special training, wide experience and tested ability, coupled 

with professional integrity, the consulting engineer brings to his 

client detached engineering and economic advice that rises above local limi- 

tations and encompasses the availability of all modern developments in the 

fields where he practices as an expert. His services, which do not replace 

but supplement and broaden those of regularly employed personnel, are 

justified on the ground that he saves his client more than he costs him." 
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SEARCHLIGHT SECTION 
EMPLOYMENT BUSINESS . OPPORTUNITIES EQUIPMENT-USED or RESALE 

RADAR, 

COMMUNICATIONS 
and 

SONAR 

TECHNICIANS 

WANTED 
For Overseas Assignments 

Technical Qualifications: 
1. At least 3 years' practical experience 

in installation and maintenance. 
2. Navy veterans ETM 1 c or higher. 
3. Army veterans TECH SGT or higher. 

Personal Qualifications: 
1. Age, over 22-must pass physical 

examination. 
2. Ability to assume responsibility. 
3. Must stand thorough character in- 

vestigation. 
4. Willing to go overseas for I year. 
Base pay, bonus, living allowance, 
vacation add up to $7,000.00 per year. Permanent connection with company 
possible. 

Apply by Writing to 
A-1, P. O. Box 3414 
Philadelphia 22, Pa. 

Men qualified in RADAR, COMMUNICA- 
TIONS or SONAR give complete history. 
Interview will be arranged for success - 
f ul applicants. 

SALES ENGINEER 
WEST COAST 

LEADING POSITION IN SALES DE- 
PARTMENT OF SMALL CONCERN 
ENGAGED IN RESEARCH, DEVEL- 
OPMENT AND MANUFACTURE OF 
INSTRUMENTS SPECIALIZING IN 
THE RADIATION FIELD. 
REQUIRES: 

A record of successful sales promo- 
tion experience demonstrating quali- 
ties of aggressive leadership, ability 
in business and business correspon- 
dence and a good knowledge of 
electronics. 
Must be a cultured well balanced 
person capable of planning all sales 
functions and following them through 
to successful conclusion. 

BERKELEY SCIENTIFIC CO. 
6th & Nevin Richmond, Calif. 

Senior ELECTRICAL ENGINEER 
New York Television Manufacturer needs 
experienced Television Engineer. Salary 
commensurate with ability. Our employees 
know of this ad. Submit resume, salary 
expected and availability. 

P-1392, Electronics 
330 W. 42nd St., New York 18, N. Y. 

REPLIES (Ro.r .A o. i: Address to office nearest you 
NEW YORK: 330 11-. 42nd St. (18) 

CHICAGO: .:-'o N. illielripan Are. (I1) 
SAN FHA Ac1.8 B 08 Post St. t 4) 

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 (39 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., 278 Dun Bldg., Buffalo, N. Y. 

SALARIED PERSONNEL, $3,000-$25,000. This confidential service, established 1927, is geared to needs of high grade men who seek 
a change of connection under conditions assur- ing, if employed. full protection to present position. Send name and address only for details. Personal consultation invited. Jira Thayer Jennings, Dept. L, 341 Orange St., New Haven, Conn. 

POSITIONS WANTED 
ELECTRICAL l:NBlNEER BEE recent gradu- 

te radar repair-in army three years. De - 
'Wes a start in design or development work in Iect-::'unics anywhere in U. S. PR' -1178, Elec- ronics. 

Positions Open for 

PHYSICISTS 

SR. ELECTRONIC ENGINEERS 
Familiar with ultra high frequency and 

micro wave technique 
Experience with electronic digital and/or 

analog, computer research and develop- 
ment program. 

Salaries commensurate with experience 
and ability. Excellent opportunities for 
qualified personnel. 

Contact: 
C. G. Jones, Personnel Department 

GOODYEAR AIRCRAFT CORPORATION 
Akron 15, Ohio 

Eeeeriaeúe Eee9úzeez4 
PROJECT ENGINEERS 

Five or more years experience in 
the design and development, for 
production, of major components 
in radio and radar equipment. 
ASSISTANT PROJECT ENGINEERS 
Two or more years experience in 
the development, for production, 
of components in radio and radar 
equipment. 

Well equipped laboratories in 
modern radio plant ... Excellent 
opportunity ... advancement on 
individual merit. 

Baltimore Has Adequate Housing 

Send resume to Mr. John Siena: 
BENDIX RADIO DIVISION 

BENDIX AVIATION CORPORATION 
Baltimore 4, Maryland 

SCIENTISTS AND ENGINEERS 
Wanted for interesting and professionally challeng- 
ing research and advanced development in the fields of microwaves, radar, gyroscopes, servomech- 
anisms, instrumentation, computers and general 
electronics. Scientific or engineering degree or ex- tensive technical experience required. Salary com- mensurate with experience and ability. Direct in- quiries to Mgr., Engineering Personnel. Bell Air- craft Corporation, P. 0. Box I, Buffalo 5, N. Y. 

POSITIONS WANTED 
ELECTRONICS ENGINEER - specializing in the study of Radio interference. 7 years ex- perience in the measurement, suppression, and design of electrical items to meet government specifications. PW-1348, Electronics. 
GOOD ELECTRONIC Engineer - Employed - desires change to small organization. Over seven years experience including servos, all types radar indicators and usual associated circuits. PW-1284, Electronics. 
TRANSFORMER AND Coil engineer fully ex- perienced on Television, Radio, Neon and magnetic units. State full details. PW-1346, Electronics. 
PHYSICAL DOCTOR, acquainted electronic instruments, seeks occupation by important American Company. Write to Carnero Dante - Giuseppe Verdi 20 -Turin (Italy). 
RADIO ENGINEER, 30, single, desires position with opportunity in an applied engineering capacity: asst to executive, technical repre- sentative, customer service, etc. Experienced in technical surveys, radio system design and op- erations, some sales; metal fabrication. Can travel. Reloua to. Analytical; reliable. PW- 1351, Electronics, 

CONTRACT WORK WANTED 
WE HAVE increased our capacity end can accept orders for Picture Tubes in 10"-121/2" and 16". All guaranteed. C\VW1399, Electronics ELECTRNICS-38099-DPT-12-49 

DEVELOPMENT ENGINEER 
desires difficult work to make full use of 
capabilities in mathematics, electronics, 
mechanics, and general engineering in- 
genuity. B. Chem. E. with considerable 
training and 51/2 years experience in 
electronics field-research, development, 
process plant operation and instrumenta- 
tion, supervision, report writing. Under 
30, family, complete resume on request to: 

PW-1343, Electronics 
330 West 42nd St., New York 18, N. Y. 

When Writing 
Your Ad 

Provide an indexing or sub- 
ject word. 
Write it as the first word of 
your ad. 
If it is a Position Wanted or 
Position Vacant ad, make the 
first word the kind of posi- 
tion sought or offered. 
This will assure proper clas- 
sification in the column. 
The right is reserved to re- 
ject, revise or properly clas- 
sify all Want Advertise- 
ments. 

Proper Classification 
increases the possibility of 

Prompt Returns 

244 
Additional Positions Vacant Ads on opposite page 

December, 1949 - ELECTRONICS 

www.americanradiohistory.com

www.americanradiohistory.com


SEARCHLIGHT SECTION 

CONTRACT 
ENGINEERING -MANUFACTURING 
electronic and electro -mechanical devices 

developed to meet your specifications 
manufactured per sample or drawings 

TELETRONICS LABORATORY, Inc. 
Westbury, L. I., N. Y. -Westbury 7-1028 

Time is money. Save it by referring to our 
ACCUMULATIVE INDEX FOR 

ELECTRONICS BIBLIOGRAPHY 
Simple and dependable 

Write for descriptive literature 
TECHNICAL INDEX SERVICE 

Box 632 Asbury Park, New Jersey 

WANTED 

Graduate 

Electrical Engineer 

for position in central Connecticut. 
Must be experienced in design, de- 
velopment, estimating and specification 
work on coils, transformers and related 
electronic products. Give full resume 
and references in reply. 

P-1249, Electronics 
330 West 42nd St., New York 18, N. Y. 

OWNERS: Let factory -trained experts 
treat your ailing receiver 

HALLICRAFTERS, HAMMARLUND, COLLINS, NATIONAL, PIERSON, RME 

Communication and television receivers and transmitters 
Complete realignment 
Bondspread Calibration 
Sensitivity Measurements 

Image Rejection Ratios 
S Meter Calibration 
Rebuilding to factory standards 

Authorized Service Center 

RADIO LABORATORY 
11 WARREN STREET NEW YORK 7, N. Y. WO rth 2-7955 

WANTED 
(Additional Wanted Advertisements on page 273) 

BADLY NEEDED NOW 
TS47APR Oscillators 
1-208 Generators 
TS34AP Synchroscopes 
APR -4 Coils & Receivers 

Spectrum Analyzers 
TS173-UR, TS174-UR & TS175 

Heterdyne Oscillators, 
Etc. Etc. 

PLEASE GIVE DETAILS AT ONCE TO 

1V-1345. Electronics 
330 W. 42nd SL. New York 18, N. Y. 

WANTED 
Teletypewriters complete, components or 
parts. Any quantity and condition. 

W-6654, Electronics 
330 West 42nd Street, New York 18, N. Y. 

WANTED 
WESTERN ELECTRIC VACUUM TUBES 

Types 101F, 102F, 272A, 274A or 8, 310A 
or B, 311A, 313C, 323A, 328A, 329A, 348A, 
349A, 352A, 373A, 374A, 393A, 394A, 121A 
Ballast Lamps. 

W-6641, Electronics 
33,0 West 42nd St., New York 18, N. Y. 

WANTED 

TEST EQUIPMENT 
of high quality; state asking price, age 
and condition in first letter. 

W-1150, Electronics 
330 W. 42nd St., New York 18, N. Y. 

cked? ht Gver,st°er,boug 
eed 

001 

0v H 

Turn your headaches 

, into 
CASH! 

Are you carrying a burden of non -working inven- 
tory? Here is immediate relief from surplus inven- 
tory woes -large or small! 

We offer quick action and 100% spat cash for 
your "clean'' electronic, radio, TV, or audio 
merchandise that has become a non-proftmaking 
"white elephant.'' 

We are a long-established, efficient, marketing or- 
ganization. Our unique marketing advantages have 
been developed in a generation of service to the 
electronic industry. , 

CASH IN NOW ON OUR ABILITY TO 
HANDLE QUICK TURNOVER AT PARED 
PROFIT MARGINS: 

Write NOW to 

W1377 Electronics 
330 W. 42 St. New York 18, N. Y. 

WANTED 
Good, used 

HOT -CUT FLARE MACHINE 
To take 3/e" diameter glass. 

W-1278, Electronics 
330 W. 42nd Street, New York 18, N. Y. 

WESTINGHOUSE 

RESEARCH 

in 

TELEVISION 

PHYSICISTS ENGINEERS 

Specialists in OPTICS, ELEC- 

TRON -OPTICS, PHOSPHORS, 
PHOTO SURFACES, SYSTEMS 
and CIRCUITS are needed for 

an expanding program at the 
Westinghouse Research Labora- 
tories, in East Pittsburgh, Penn- 
sylvania. 

For Information Write: 

Manager, Technical Empl. 

Westinghouse Elec. Corp. 

306 4th Ave., Pittsburgh, Pa. 

RCA VICTOR 
Camden, N. J. 

Requires Experienced 
Electronics Engineers 

RCA's steady growth in the field of elec- 
tronics results in attractive opportunities 
for electrical and mechanical engineers and 
physicists. Experienced engineers are find- 
ing the "right position" in the wide scope 
of ACA's activities. Equipment is being de- 
veloped for the following applications: 
communications and navigational equip- 
ment for the aviation industry, mobile 
transmitters, microwave relay links, radar 
systems and components, and ultra high 
frequency test equipment. 

These requirements represent permanent 
expansion in RCA Victor's Engineering 
Division at Camden, which will provide 
excellent opportunities for men of high 
caliber with appropriate training and 
experience. 

If you meet these specifications, and if 
you are looking for a career which will 
open wide the door to the complete ex- 
pression of your talents in the fields of 
electronics, write, giving full details to: 

National Recruiting Division 
Box 134, RCA Victor Division 

Radio Corporation of America 
Camden, New Jersey 
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SEARCHLIGHT SECTION 

014 

r 

wezt 

A 

R. F. COMPONENTS-MICROWA VE-TEST EQUIPMENT 
1.25 CENTIMETER 

"K" BAND DIRECTIONAL COUPLER CU104/ 
APS-34 20 DIS $49.50 ea. "I(" BAND FEEDBACK TO PARABOLA HORN, with pressurized window $30.00 

MITRED ELBOW cover to cover $4.00 TR/ATR SECTION choke to cover $4.00 FLEXIBLE SECTION I" choke to choke $5.00 ADAPTER, rd. cover to sq. cover $5.00 
MITRED ELBOW and S sections choke to cover 

WAVE GUIDE 
00 

f_x ;¡D L0e 
K BAND CIRCULAR FLANGESr 50e 
3131 K BAND MAGNETRON $55.00 
1< BAND MIXER SECTION $55.00 

3 CENTIMETER 
(STD. I" x 1/2" GUIDE UNLESS OTHERWISE 

SPECIFIED) 

723 A/B Klystron mixer section with crystal mount, 
choke flange and Iris flange output $22.50 TR-ATR Section for above with 724 ATE Cavity 

$8.50 
90 degree twist. 6 inches long $8.00 723 AB Mixer -Beacon Dual Oscillator Mount with crystal holder $12.00 
2 Way Wave directional coupler, type N fitting l'/s x %" guide 261)B $18.50 
CG 98B/APG 13, 12" flexible section l'/r" a 

OD $10.00 TR-ATR Section, APS 15, for 1B24. with 724 ATE 
Cavity with 1B24 and 724 tubes. Complete $21.00 Crystal mount in waveguide $17.50 

S03 ECHO BOX XMSN type cavity w/bellows 
$28.50 

3 cm. 180° bend with pressurizing nipple.$6.00 ea. 
3 cm. 90° bend, 14" long 90° twist with pressuriz- 

ing nipple $6.00 ea. 
3 cm. "S" curve 18" long 95.50 ea. 
3 cm. "S" curve 6" long $3.50 ea. 
3 cm. right angle bends. "F." plane 18" long cover to rover $6.50 ea. 
3 cm. Cutler feed dipole. 11" from parabola mount 

to feed back $8.50 ea. 
APS-3I mixer section for mounting two 2K25's 

Beacon, reference cavity 1B24 TR tube. New and complete with attenuating slugs $42.50 ea. DUPLEXER SECTION for 1B24 $10.00 CIRCULAR CHOKE FLANGES, solid brass. .55 
SQ. FLANGES, FLAT BRASS ea. .55 FLEX. WAVEGUIDE $4.00/Ft. 
TRANSITION I a / to 1'4 a %, 14 in L..$8.00 "X" BAND PREAMPLIFIER, consisting of 2-723 A/B local oscillator -beacon feeding wavegufde 

and TR/ATR Duplexer sect. incl. 30 MC Pre 
Amp w/Tubes $57.50 

Random Lengths wavegd, 6" to 18" Lx...$1 10/Ft. 
WAVEGUIDE RUN. 11/2" x 1/2" guide, consisting 

of 4 It. section with Rt. angle bend on one end 
2" 45 deg. bend other end $8.00 

12" SECTION 45 deg twist, 90 deg bend $6.00 
11" STRAIGHT WAVEGUIDE section choke to 

cover. Special heavy Construction, silver plated. 
$4.50 

15 DEG. BEND 10" choke to cover $4.50 
5 FT. SECTIONS choke to cover. Silver Plated 

18" FLEXIBLE SECTION 
$17.50 
$12.50 

E" and "H" PLANE BENDS $12.50 "X" BAND WAVEGUIDE 11/2" x W' OD 1/16" 
wall Aluminum Per Foot $ .75 WAVEGUIDE 1" x '4" I.1) Per Foot $1.50 

TR CAVITY For 724 A TR Tube $3.50 
3" FLEX SECT. sq. flange to Cire, Flange 

Adapt $7.50 
724 TR TUBE (41 TR 1) $2.50 
SWR MEAS. SECTION, & L with 2 type "N" 

output probes MTD full wave apart. Bell size 
guide. Silver plated $10.00 

WAVEGUIDE SECTION, 12" long choke to cover 
45 deg. twist & 21/2" radius, 90 deg. bend.$4.50 

SLUG TUNER/ATTENUATOR, W. E. guide, gold 
plated $6.50 

TWIST 90 deg. 5" choke to Cover wiliness nip- 
ple $6.50 WAVEGUIDE SECTIONS 21/2 ft: long silver plated 
with choke flange $5.75 

ROTARY JOINT choke to choke $17.50 
ROTARY JOINT choke to choke with deck mount- 

ing $17.50 
3 cm. mitred elbow "E" plane unplated..$6 50 ea. 

WAVEGUIDE 
a 4" ID $1.00 per foot 

1" a W' OD 1.50 per foot 
W' x 1'h" OD 1.65 per foot 
k" x 1 04' OD Aluminum .75 per foot I/ " x 3" OD 3.00 per foot 
21/2" x 3" OD 3.50 per foot 
1" x ?a" OD Flexible 4.00 per foot 
/a" rigid coax 04° IC 1.20 per foot 
(Available In 10 ft. to 15 ft. lengths or smaller.) 
UG 65/U 10CM flanges $6.75 each 
UG 53/U Cover 4.00 each 
UG 54/U Choke 4.50 each 

3CM WAVEMETER Coverage 9000-9500 Mcs w/ 
Calib. Chart Absorb. Type w/Circ. Flange or 
X2USN. Type w/Sq. Flanges. New $75.00 

MODEL TS -268/U 

Test set designed to provide a 
means of rapid checking of 
crystal diodes 1E21, IN21A, 
IN21B, IN23, IN23A, IN23B. 
Operates on 11/4 volt dry cell 
battery. 3x6x7. 

New $35.00 

CRYSTAL DIODES 
No. Each 2 for 

IN21 
IN22 
IN23 
IN26 

$1.00 $1.79 
1.50 2.79 
1.50 2.79 
3.00 5.90 

10 for 
$ 8.30 

14.00 
14.00 
27.50 

SL WAVEMETER Type Cw60ABM $125.00 
10CM ECHO BOX CABV 14ABA-1 of OBU-3, 

2090 MC to 3170 MCS, direct reading microm- 
eter head. Ring prediction scale plus 9% to 
minus 9%. Type "N" input. Resonance indi- 
cator meter. New and Comp. w/access. Box and 
10 CM Directional Coupler $350.00 

10 cm. horn assembly consisting of two 5" dishes 
with dipoles feeding single type "N" output. In- 
cludes UG28/U type "N" "T" junction and type "N" pickup probe. Mfg. cable. New.' $15.50 

10 cm. cavity type wavemeters 6" deep. 63¢" in 
diameter. Coax output. Silver plated $64.50 ea. 

10 Cm. echo box part of SF radar w/115 volt DC 
tuning Motor sub sig 1148A $47.50 

THERMISTER BRIDGE: Power meter I -203-A, 
10cm. mfg. W.E. Complete with meter, inter- 
polation chart, portable carrying case $72.50 

W.E. 1138. Signal generator, 2700 to 2900 Mc. 
range. Lighthouse tube oscillator with attenuator 
& output meter, 115 VAC input reg. Pwr. supply. 
With circuit diagram $75.00 

3 cm. stabilizer cavity, transmission type $20.00 
3 CM. HORN AT-48/UP model 710. Type "N" 

input Hvy. silver plated $6.50 
AT-68/UP 3 CM Horn with type N fitting $5.00 
TS-89/AP Voltage Divider: Banges 100; 1 for 200 

to 20000V 10; 1 for 200 to 2000v. Input Z 2000 
ohm, output Z 4 meg. flat response 150-5 meg. 
cys. $42.50 

10 CM WAVEMETER WE type B-435490 Trans- 
mission type. N fittings. Veeder root ntic. dial 
gold plated wicalib chart. I'/O WE Freq mtr 
X66404A New $99.50 

R. F. EQUIPMENT 
LHTR. LIGHTHOUSE ASSEMBLY, l'art of ET- 

30/APG-5 & AI'G 15. Receiver and Transmitter 
Lighthouse Cavities with assoc. Tr. Cavity and 
Type N CPLG. To Rcvr. Uses 2C40, 2C43, 1E27, 
Tuneable AUX 2400-2700 SUCS. Silver plated. 

$49.50 
APS-2 10CM RF HEAD COMPLETE WITH HARD 

TUBE (715131 Pulser. 714 Magnetron 41TA 
Mixer all '4s" rigid coax, incl. rms.. front end 

$210.00 
Beacon lighthouse cavity 10 cm with miniature 28 

volt DC FM motor, Mfg. Bernard Bice $47.50 ea. 
T-128-/APN-19 10 cm. radar Beacon transmitter 

package, used, less tubes $59.50 ea. 
SO -3 "X" band 3 cm RF package, new complete. 

including receiver unit as illustrated on Page 
337, Volume 23 RAD LAB Seriez....$375.00 ea. 

Pre -Amplifier cavities type "M" 7410590GL, to use 
446A lighthouse tube. Completely tamable. Heavy 
silver plated construction $37.50 ea. 

RT32/APS 6A RF HEAD. Compl. with 725A 
Magnetron magnet pulse xfnir. TRA -ATE 723 
A/I3 local osc. and beacon mount, pre amplifier. 
Used but exc. cond $97.50 

AN/APS-15A "X" Band compl. RF head and modulator, incl. 725-A magnetron and magnet, 
two 723A/B klystrons (local ose. & beacon) 
1B24, TR, rcvr ampl. duplexer, I -IV supply 
blower, pulse xfmr. Peak Pwr Out: 45 KW apx, Input: 115, 400 cy. Modulator pulse duration .5-2 
microsc., apa. 13KV, PK, Pulse, with all tubes 
incl. 715B, 829B, BKR 73, two 72's. Complete 
pkg. $210.00 

S BAND AN/APS2. Complete RF head and modu- lator, including magnetron and magnet, 417A 
mixer, Tlt receiver duplexer, blower, etc., and coplete pulser. With tubes, used, fair condi- 
tiom $75.00 

10 CM RF Package. Consists of: SO Xmtr. re- 
ceiver using 2-27 magnetron oscillator, 250 KW 
peak input. 707-B receiver -mixer $150.00 

ASR -500 Megacycles Radar Receiver with two GI 
446 lighthouse cavities, new less tubes....$37.50 

Rated Concerns Send P.O, 

OMMUNI IC. ATIO IV 5 
le 

10 CENTIMETER 
WAVEGUIDE TO '%" RIGID COAX "DOOR- KNOB" ADAPTER. CHOKE FLANGE. SIL- VER PLATED. 1iROAD BAND..$37.50 EACH WAVEGUIDE DIRECTIONAL COUPLER, 27 db. Nary type CABY-47AAN, with 4 in. slotted 
section $32.50 

SQ. FLANGE to rd choke adapter, 18 in. long 
OA 1 in. a 3 in. guide, type "N" output and sampling probe $27.50 

Crystal Mixer with tunable output TR pick up loop, 
Type "N" connectors. Type 62AB11 $14.50 

Slotted line probe. Probe depth adjustable, Sperry 
connector, type 1'1'13-14AAO $9.50 

Coaxial slotted section, %" rigid coax with car- 
riage and probe $25.00 

Right Angle Bend 6" radius E or H Dlain $15.00 
Right Angle Bend 3" radius E or H plain -Cir- cular flanges $15.00 
AN/APR5A 10 cm antenna equipment consisting 

of ttvo 10 CM waveguirle sections, each polar- 
ized. 45 degrees $75.00 per set APN-7 McNally Cavity for 707E, with tuning 
slugs $5.50 each "S" BAND XTAL MOUNT. gold plated, with 
2 type "N" connectors $12.50 PICKUP LOOP, Type "N" Output $2.75 

TR BOX Pick -tip Loop $1.25 
POWER SPLITTER; 726 Klystron input dual "N" output $5.00 MAGNETRON TO WAVEGUIDE coupler with 

721-A duplexer cavity, gold plated $27.50 
10 CM WAVEGUIDE SWITCHING UNIT, switches 

1 input to any of 3 outputs. Standard 11" x 3" guide with square flanges. Complete with 115 
vac or do arranged switching motor. Mfg. Ray- theon. CRP 24AAS. New and complete..$150.00 "S" BAND Mixer Assembly, with crystal mount. 
pick-up loop, tunable output $3.00 

721-A TR CAVITY WITH TUBE. Complete with 
timing plungers $12.50 

10 CM. McNALLY CAVITY Type SG $3.50 
WAVEGUIDE SECTION SIC 445A Rt. Angle 

bend, 51/2 ft. GA. 8" slotted section $21.00 
10 CM OSC. PICKUP LOOP, with male Homedell 

output $2.00 
10 CM DIPOLE WITH REFLECTOR in lucite 

ball, with type "N" or Sperry fittings $4 50 
10 CM FEEDBACK DIPOLE ANTENNA, in Luc- 

ite ball, for use with parabola /s" Rigid Coax Input $8.00 
PHASE SHIFTER. 10 CM WAVEGUIDE WE 

TYPE ES -683816. E PLANE TO H PLANE 
MATCHING SLUGS. MARK & RADAR..$95.00 

72IA TR cavities. Heavy silver plated....92.00 ea. 
10 cm. horn and rotating joint assembly, gold 

plated $65.00 ea. 

/8" RIGID COAX. -3/8" I.C. 
ziá" rigid coaxial tuning stubs with vernier stub 

adjustment. Gold Plated $17.50 
v/e" RIGID COAX ROTARY JOINT. Pressurized. 

Sperry gS10613. Gold Plated $27.50 
Dipole assembly. I'art of SCR -584 $25.00 ea. 
Rotary joint. Part of SCE -584 $35.00 ea. 
RIGHT ANGLE BEND, with flexible coax output 

pickup loop $8.00 
SHORT RIGHT ANGLE BEND. with pressurizing 

nipple $3.00 
RIGID COAX to flex coax connector $3.50 STUB -SUPPORTED RIGID COAX, gold plated 

5' lengths. Per length $5.00 
RT, ANGLES for above $2.50 
RT. ANGLE BEND 15" L. OA $3.50 
FLEXIBLE SECTION: 15^ L. Male to fe- 

male $4.25 
MAGNETRON COUPLINGS to /s" rigid coax. 

with TR pickup loop, gold plated $7.50 
FLEX COAX SECT. Approx. 30 ft .........$16.50 

/8" RIGID 1/4 "I.C." 
CG 54/U-4 foot flexible section %a" IC pres- 

surized $15.00 
'ta" RIGID COAX. Bead Supported per ft $1.20 
SHORT RIGHT ANGLE BEND $2.50 
Rotating joint, with deck mounting $15.00 RIGID COAX slotted section CU-60/AP $5.00 

MISCELLANEOUS 
Type "N" patching cord UG11/IT female to 

UG9/U using RG5/U cable 12" long...$2.25 ea. 
AN/TPS-1B flanged nipple and insert assembly 

for rotary coupling $3.75 ea. 
Pulse connector Navy type 49579 $1.50 ea. 
Transmission line pressure gauge, 2" 15 lbs. 

$1.85 ea. 
Pulse cable assembly Western Electric type 

D163262, 10 feet long $4.50 ea. 
Hohndell Jack Western Electric BO -12962-1 D. B. 

#J -102X $3.75 ea. 
Adapter type "N" EGS/U to RG17/U or 10/U 

cable $4.50 ea. 
ADAPTER TYPE "N" TO RG -71/U CONNEC- 

TOR $5.50 
F-29/SPR-2 HIGH PASS FILTER P/0 A&/ 

APR -SAX, TYPE "N" CONNECTORS...$12.50 
Magnetron coupling to '+ rigid coax $5.00 ea. 
MAGNETRON COUPLING 1r;" to 10 CM Wave- 

gilide $84.50 

200 MC COAXIAL PLUMBING 
Right Angle Bend $35.00 
T Section $55.00 
T Section with Adapter to .S" in rigid coax $65.00 

CABLE AODPESS: COMSUPO 
PHONE DIGBY9, 4124 

U P M ENT 131 LIBERTY ST.aEº'T,E 
EW YORK 7. H .Y. 

Vi«.11118 
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SEARCHLIGHT SECTION 

MAGNETRONS - RADAR - PULSE EQUIPMENT 

PULSE EQUIPMENT 
MIT. MOD. 3 HARD TUBE PULSER: Output 

Pulse Power 144 KW (12 KV at 12 Amp). Duty 
Ratio: 001 max. Pulse duration: 5, 1.0, 2.0 
microsec. Input voltage: 115 v. 400 to 2400 cps. 
Uses 1-71513, 4-829-B, 3-'72's, 1-'73. New 

$110.00 
APQ-13 PULSE MODULATOR. Pulse Width .5 to 

1.1 Micro Sec. Rep. rate 624 to 1348 Pps. Pk 
pwr. out 35 KW Emergy 0.018 Joules $49.00 

TPS-3 PULSE MODULATOR. Pk. power 50 amp. 
24 KW (1200 KW Dk) : pulse rate 200 PPS. 1.5 
microsec. pulse line impedance 50 ohms. Cir- 
cuit -series charging version of DC Resonance 
type. Uses two 705 -A's as rectifiers. 115 r. 400 
cycle input. New with all tubes. . $49.50 

APS-I0 MODULATOR DECK. Complete, less tubes 
$75.00 

BC 12038 Loran pulse modulator $125.00 
BC 758A Pulse modulator $395.00 
APS-10 Low voltage power supply less tubes..$18.50 
725A magnetron pulse transformers $18.50 ea. 

DELAY LINES 
D-168184:.5 microsec, up to 2000 PPS, 1800 ohm 
term $4.00 
D-170499: .25/.50/.75/. microsec, 8 KV, 50 ohms 

lisp. $16.50 
D-165997: 1'4 microsec $7.50 

WILCOX CS390 
CONTROL EQUIPMENT 

FOR AIRPORT CONTROL GROUND STA- 
TION -Standard relay rack housing, monitor 
loud speaker, dual channel receiver amplifier. 
Type 109 A control panel, microphone speech 
amplifier, etc., spare parts, new and com- 
plete $750.00 each 

Lord fl f 
Lord /6 10!0 H 
Lord #5 10! O 
Lord 5#15 15! C 
Lord #12 15! K 

5 1 

D. 
Lord 

#5150-C 55! M 
Lord #4 35! T 
Lord fl 14! S 
Lord #10 250 

TELEPHONE 
EQUIPMENT 

F.T. & R. 
101-A APPLIQUE 

Lord 
Lord 
Lord 
Lord 
Henrite 
Lord 
Barry 
Barry 
Barry 

#8 20 
#35 450 
l20 39 
25 450 

#55 49! 
015 35e 
/C2070 55! 
IC2060 55 
C2090H550 

Provides necessary balancing facilities for tot r 
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" chan- 
nel iron rack mtg. Price, new, complete with tech 
manual $54.00 

400 CYCLE TRANSFORMERS 
352-7273: Pri.: 115V, 400 cy. Sect. 6.5V, 2.5 Atop 

1.:IV, 06 Amp: (1.:5V .9 Amp: 5V, 6 amp: 7110 

VCT. 2.5U4's. For APS-15. T201 $4.75 
352-7176: Pri: 115V, 460 cy. Sec: 6.3V. 20 Amp: 

6.3V..5 Amp: 6.5V, .5 Atop; 320V (2-685's) For 
APS-15. T202 $5.25 

352.7278: l'ri: 115V, 400 cy. Sec: 2.5V, 1.75 Amp. 
3500V (2x2). For APS-15. T203 (Anode #21 
51'l'7 $5.85 

352-7070: l'ri: 118V, 440 cy. Sec. 2.5V, 2.5 Amp; 
2.5V. 2.5 Amp; (2000V, Ins.); 6.3V, 2.25 Amp: 
1500V, Tpd at 1000 and 750V, P/o AN/APS 15 

$4.95 
7469105: Pri: 115V, 400 er. Sec.: Tpd. to give 
742.5V, 50 MA; 709V, .0477 A, 671V, .045 A 

$2.95 
M-747319: Pri: 115V, 400 es. Sec: 6.3V, 2.7 Amp; 

6.3V, 66 Amp: 6.3V, 21 Amp $2.95 
32332: l'ri: 115V, 400-2400 cy. Sec. 400 Vet. 35 

MA: 6.4V, 2.5 Amp: 6.4V, 15 Amp $2.25 
332-7138M: l'ri: 115V, 400-2400 cy Sec: 640 V. 

MIA; 2.5V, 1.75 Amp $3.85 
352-7179: Pri.: 115V, 400-2400 ey. Sec: 6.5V, 12 

Amp. Ct. 250V. 100 MA; 5V, 2 Amp $3.50 
#9069: Pri: 115/80V, 400-2600 cy. Sec: 650 Vet. 50 

MA; 6.3 Vet. 2 Amp: 5 Vet, 2 Amp $2.45 
1.75 Amp. 3 Kv. Ins.: 5V, 3 Amp, 6.5V, 6.5 Amp; 
6.2V. 2A: 6.3V lA. P/O/AN/APQ5 $5.85 

KS 9007: l'ri: 115V, 400-2400 cy. Sec: 734 Vet. 177 
MA: 1710 Vet, 177 MA $5.95 

D-160333: Pri: 115V, 400-2400 cy. Sec: 6.3V, 0.9 
Amp. 7.7V, 0.365 Amp $2.79 

G.E. #7471957: l'ri: 100/110/120/130V, 400-2400 
cy. Sec. 2.5V, 20 Amp. DV ins $4.85 

D-163254: Pri: 115V, 400 cy. Sec: 6.3V, 12 Amp; 
6.3V, 2A: 6.3V 1A. P/O/AN/APQ5 $5.85 

KS -9685: l'ri: 115V, 400-2400 cy. Sec: 6.4 Vet. 7.5 
Amp; 6.4V, 3.8 AmD; 6.4V. 2.5 Amp $4.35 

THERMISTORS VARISTORS 
D -167332 ( tube) .... $.95 
D-170396 (bead) ....5.95 
D-167613 (button) ...5.05 
D-164600 for MTG in 

"X" hand Guide. $2.50 
.0-167018 (tube) $ 95 

WRITE FOR 
C.E.C. MICRO- 

WAVE CATALOG 
NOW AVAILABLE 

D-170225 $1.25 
D-167176 5.95 
D-168687 $.95 
D-171812 $.95 
D-171528 $.95 
D-168549 5.95 
D-162482 $3.00 
0-163298 $1.25 
D-99428 $2.00 
D -16187A $2.85 
D-171121 5.95 
3A(12.43) $1.50 
D-167020 $3.00 
D165593 $2.25 

3 CM RECEIVER 

SO -3 Complete with 
W.G. Mixer Assy (723 
A/B) Reg Fil. Power 
Supply, 6 Stages IF 
(6AC7) $99.50 

711* 

UG TYPE CONNECTORS 
AN No. Price ea' AN No. Price ea. 

UG/ 917 $ ,95 UG96AU $1.45 
17010/U 1.56 1.7097/U ..... 3.50 
UG11/17 1.45 iUG08/U 1.55 

UG100,U 2.34 

T537013/Ú 1.56 ÚG101 /U .... 2.95 
17014/1J 1.45 U0107 U.... 2.25 

170108,U. 1.75 UG16/U 6 UG109'U.... 1.75 
UG11/U 1.456 UG114/U.... 1.50 

53G018 
53 18/U 1.09/Ú 

.09 UG115/4J.... 1.33 
ÚG123/U.... .45 UG78/AU 1.05 ÚG131/U.... 6.00 

UG19/U 1.28 UG146/U.... 2.25 p019Á53 1.35 
L7G19BU 1.45 UG154/U .... 5.35 

150156/15 4.25 
LTG20/II 1.17 LJG157/YT..., 4.25 02020/ÁU,., 1.26 13G160'17.... 1.90 
Ú021B53 1 at 

09 UG160AU.... 1.55 

U021AII 1.05 
0G167 IT.... 2.49 

U021BII 1.09 U0173;15.... .30 

11022/17 1.08 LT0 174'15.... 16.00 

53022AU 1.36 150188 U .95 

53022RÚ.... 1.34 í7G19.5 1 .75 

U02307 .99 ÚG197 1' ... 5.00 

Ú23kÚ 1.26 i 02(11 1-.... 2.30 
129 17020204 t .._ .... 2.25 
2.75 

34 1102(16 .. ... 1.02 
2 1'1:212 I 4.50 
1.22 to )a 1- 4.50 
1.56 i [;215 1-.. .. 3.35 
1.75 1-trsln t-. ... 8.70 

20.04 I-(,11- 1' _ .. 3.10 
20.09 1-5;'21,5 l' ... 6.50 
17.54 1-0222 1 ... 35,00 
16.00 LT0231 1. ... 2.00 

17023.5 U .... 28.50 
150236 /U .... 11.75 
110241/U.... 2.20 
U0242/11. ... 2.50 
ÚG243 /U .... 2.75 
U(3244/17 .... 2.50 
17G245 'U .... 1.25 
ÚG246/LT.... 1.45 
P0252 LT.... 4.50 
05G254'U .... 1.70 
ÚG255 ' U .... 1.85 
Ú0259'U .... 4.10 
150260/ U .... .99 
1.5(1261/U .... .95 
UG262,U.... 1.05 
150269/U.... 2.60 
Ú0270.'U .... 6.50 
170273 'U.... 1.50 
ÚG274/U.... 1.98 
Ú0279,'U .. . . 2.40 
1:14287.15 5.25 
ÚG290'5.... .85 
ÚG291 U .... 1.05 
LT0306>' U.... 2.03 
110333/U .... 4.70 
170334/['.... 5.75 
1'0342 I" .... 3.95 
1711352. U. ... 6.00 

U0231353 
UG27AU 
53028/53 
U029/U 
53029A17 
53030/LT 
UG32/U 
17033 /i7 
U034/II 
U035AU 
53038/U 16.00 
02037/53 16.00 
II037AU.... 16.00 
II057/17 2.25 
U058/U .65 
53059/II 2.75 
U059AU. . .. 1.70 
53080/II 1.90 
53080 /AU.. . 1.30 
53061/53 2.85 
17061 AU 1.80 
53062/53 28.00 
TT083/U 1.80 
17085/1:7 1.65 
11111f; TIT 1.69 
U087/U 1.40 
17088/U 1.17 

1JG90/Ú 
139 

t.Ó5 
UG9l!U 1.25 
1TG91/AII 1.05 
U092/53 1.10 
IIG92A53 1.35 
U093'17 1.25 
L7G93AII 1.45 
U(194/.17 1.25 
UG94AII 1.05 
02095/U 1.10 
II095AU 1.35 
U098 /U 1.25 

"UHF" COAXIAL CABLE 
CON N ECTORS 

No. AN No. Description Price 
83-I SPN PL259 Plug .35 
83-1AP 561359A Angle adapter .35 
83-1R S0239 Receptacle .35 

COAX CABLE 
RG 9/U 52 ohms $.24/Ft. 
RG 57/U. 'Foin Cond. 95 ohms $.55/Ft. 
ItG 18/U. 52 ohm its. armored $ 51/Ft. 
RG 23/U. twin roas. 125 ohm imp. armored 

$.50/ Ft. 
RG 28/U. 50 ohm imp. imp. pulse cable. Corona 

min. starting -voltage 17 KV $ 50/ Ft. 

SUPER SON ICS 

(ICU Magneto striction beat( IIC:A type CR 271225 - 
New $75.00 

Stainless Steel streamlining housings for above 
518.50 

QBG Driver Amplifier. New $200.00 
QCU Magneto striction head. coil plate assembly, 

pew $14.50 
QCQ-2/QCB Magneto striction head coil plate 

as.embly $14.50 

PULSE NETWORKS 
ISA-I-400.50: 15 KV. "A" CKT, 1 microsec., 400 

PPS, 50 ohms inn/ 
G.E. #6E3-5-2000-50P2T, 6KV, "E" circuit,$42.50 

sections, .5 microsecond, 2000 PPS, 50 ohms 
impedance 

G.E. #316 (3-84-810: 8-2-24-905) 50P4T: 3$K6.1750,$6.50, 

"E" CKT Dual Unit: Unit 1, 3 Sections, .84 
Microsec. 810 PPS, 50 ohms imp: Unit 2, 8 Sec- 
tions, 2.24 Microsec. 405 PPS, 50 ohms tmp.$6.50 

7.5E3 -1-200-67P, 7.5 KV, "E" Circuit, 1 microsec. 
200 PPS, 67 ohms impedance, 3 sections $7.50 

7.5E4 -16-60-67P, 7.5 KV, E" Circuit, 4 sections. 
16 microsec. 60 PPS. 67 ohms impedance..515.00 

7.5E3-3-200-6PT 7.5 KV, "E" Circuit, 3 microc. 
200 PPS, 67 ohms imp., 3 sections $12se.50 

D171950 $9.50 

PULSE TRANSFORMERS 
G.E.K.-2745 . 

G.E.K.-2744-A, 115 KV high Voltage, 3.2 KV$39 I,o50w 

Voltage @ 200 KW oDer. (270 KW max.) 1 

micro sec. or H. microsec. @ 800 PPS $39.50 
W.E. #D166173 Hi -Volt input transformer, W.E. 

impedance ratio 50 ohms to 900 ohms. Freq. 
range: 10 he to 2 mc, 2 sections parallel con- 
nected, potted in oil 6.0 

W.E. KS 9800 Input transformer. Winding$3 rati0o 
between terminals 3-5 and 1-2 Is 1.1:1, and be- 
tween terminals 6-7 and 1-2 is 2:1. Frequency 
range: 380-520 c.o.s. Permalloy core $6.00 

G.E. #K2731 Repetition Rate: 635 PPS, Pri Imp: 
50 Ohms, Sec. Imp. 450 Ohms. Pulse Width: 1 

Microsec. Pri. Input: 9.5 KV PK. Sec. Output: 
28 KV PK. Peak Output: 800 KW Rifilar 2.75 
Amp. $64. 

W.E. #13169271 HI Volt input pulse Transformer 
$27.50 

G.E. K2450A. Will receive 13KV, 4 micro -second 
pulse on pri. secondary deliveries 14KV. Peal: 
Power out 100KW G.E $14.50 

G.E. #2748A Pulse Input, line to magnetron 

#9280 Utah Pulse or Blocking Oscillator XF51I1 
Freq. limits 790-810 cy-3 windings turns ratio 
1:1:1 Dimensions 1 13/16 x 1/8" 19/32 $1.50 

Raytheon It X 8093 3x32 Turns T.V. 1000 RMS 
$4.95 

G.E. 9318 Pulse Xfmr 1:1:1 $1.50 
U X 1350': $5.95 
Pulse 132-AWP-L421435 $6.00 
Pulse 134-BW-2F-L440892 $2.25 

MAGNETRONS 
QK 61 2975:;200 me. 

$65.00 
QK 60 20110-3025 me. 

$65.00 
QK 62 315(1-:í)t75 næ. 

QK 59 2675-2900 mc.$65.011 

QK 915 Raytheon, $15$650.00011 

Write for Your Needs 
Fil. Trans. for above 115V/60 cY Pri: four 6.3V/9.6 

Sec: 5000VT $27.50 
Magnetron Kit of four QK's 2675-3375 mc. w/tram 

special $250.00 

Tube Freq. Range 
Pk. Pwr. 

Out 
2331 2820-2860 mc. 265 KW. 
2321-A 9345-9405 mc. 50 KW. 
2322 
2326 

3267-3333 mc. 
2992-3019 mc. 

265 KW. 
275 KW. Brand 

2J27 2955-2992 mc. 275 KW. 
2.132 2780-2820 mc. 285 KW. New 
2334 2700-2740 285 KW. 
2337 Orig. 2338 Pkg. 
2J39 Pkg. 

3249-3263 mc. 
3267-3333 mc. 

5 KW. 
87 KW. 

2340 9305-9325 mc. 10 KW. Pack 
2.149 9000-9160 mc. 58 KW. 
2361 3000-3100 mc. 35 KW. 
2J62 2914-3010 mc. 35 KW. 
3J31 
5330 

24,000 mc. 50 KW. Fully 
714AY, A 
718DY 2720-2890 250 Gtd. 
720BY 2800 mc. 1000 KW. 
720CY 
725-A 

2860 
9345-9405 mc. 

1000 KW. 
50 KW. Good 

730-A 9345-9405 mc. 50 KW. 
728 -AY, BY, CY, DY, EY, FY, GY 
700-A, B, C, D 680-710 50 KW. 
706 -AY, BY, DY, EY, FY, GY 
Klystrons: 723Á!B 707B W; Cavity 

417A 2K41 

MAGNETRON MAGNETS 
Gauss Pole Diam. Spacing Price 
4850 3/4 In. 5.8 in. $12.50 
4200 21/32 In. 3 4 In. $17.50 
1300 1 5, 8 in. 1 5 16 in. $12.50 
1860 1 5/8 ln. 1 1, 2 In. $14.50 
Electromagnets for magnetrons 700A $24.50 ea. 
GE Magnet type M7765115. GI distance between 

pole tares variable from 2 1/16" (1900 gaule) to 
1 1/2" (2200 ganse). Pole dia. 1 5/8 P/o SCR 
504. New $34.50 

MARINE RADAR 
SO -1 AND SO -8 RADAR SETS. Complete, 
in Used hut Excellent Condition. 10 CM 
Surface Search using 2J26 or 2J27 Mag- 
netron, 707 Mixer. PPI Indicator. Input 
115VDC. Used on Merchant Ships through- 
out the world. FCC Approved. Guaranteed. 
$1250.00. 

O M M U IV 1 CACTI CI IV 5 CARESS: COMSU Po 
pNONELE 00 GBY 9 4124 
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SEARCHLIGHT SECTION 

A.C. MOTORS 
5071930, Delco, 1 1 5 V., 60 Cycle, 7000 

r.p.m. Price $4.50 each net. 

36938-2, Haydon Tim- 
ing Motor, 110 V., 60 
cycle, 2.2 w.; 4/5 
r.p.m. 

Price $3.00 ea. net. 
Type 1600 Haydon Timing Motor -110 

V., 60 cycle, 3.2 w., 4 r.p.m., with 
brake Price $4.00 each net 

Type 1600 Haydon Timing Motor -110 
V., 60 cycle, 2.2 w., 1/240 r.p.m. 

Price $3.00 each net. 
Type 1600 Haydon Timing Motor 110 

V., 60 cycle, 2.3 w., 1 r.p.m. 
Price $2.70 each net. 

Type 1600 Haydon Timing Motor, 110 
V., 60 cycle, 2.2 w., 1 1/5 r.p.m. 

Price $2.70 each net. 
Type 1600 Haydon Timing Motor 110 

V., 60 cycle, 3.5 w., 1 r.p.m. With 
shift unit for automatic engaging and 
disengaging of gear. 

Price $3.30 ea. net. 
Type 1600 Haydon Timing Motor, 110 

V., 60 cycle, 2.2 w., 1/60 r.p.m. 
Price $3.00 each net. 

Eastern Air Devices Type J33 Synchron- 
ous Motor 115 V., 400 cycle, 3 phase, 
8,000 r.p.m. Price $8.50 each net. 

Telechron Synchronous Motor, Type B3, 
115 V., 60 cycle, 2 r.p.m., 4 w. 

Price $5.00 each net. 

SERVO MOTORS 
CK 1, Pioneer, 2 phase, 400 cycle. 

Price $10.00 each net. 
CK 2, Pioneer, 2 phase, 400 cycle. 

Price $4.25 each net. 
10047-2-A Pioneer 2 phase, 400 cycle, 

with 40:1 reduction gear. 
Price $7.25 each net. 

FPE-25-11, Diehl, Low -Inertia, 75 to 115 
V., 60 cycle, 2 phase. 

Price $16.00 each net. 
FPE-49-7 Diehl, Low -Inertia, 115 V., 60 

cycle, 2 phase, 3.0 amps., 10 w., out- 
put. Price $34.50 each net. 

FPE-25-16 Diehl Low Inertia 20 V., 60 
cycle, 2 phase, 1600 r.p.m., .85 amps. 

Price $10.00 ea. net. 
CK2, Pioneer, 2 phase, 400 cycle, with 

40:1 reduction gear. 
Price $6.50 each net. 

MINNEAPOLIS -HONEYWELL TYPE B 

Part No. G303AY, 115 V., 400 Cycle, 
2 phase, built-in gear reduction, 50 
lbs. in torque. Price $8.50 each net. 

AMPLIFIER 
Pioneer Gyro Flux Gate Amplifier, Type 

12076-1-A. 
Price $17.50 ea. net, with tubes. 

COMPLETE LINE OF 
AIRCRAFT THERMOCOUPLES 

INSIR 

REMOTE INDICATING 
MAGNESYN COMPASS SET 

Pioneer Type AN5730-2 Indicator and 
AN5730-3 Transmitter 26 V., 400 
cycle. 

Price $40.00 per set new sealed boxes. 

Kollsman Remote Indicating Compass 
Set Transmitter part No. 679-01, indi- 
cator part No. 680k-03, 26 V., 400 
cycle. Price $12.50 each net. 

GYROS 

Schwein Free & Rate 
Gyro type 45600. 
Consists of two 28 
V. D.C. constant 
speed gyros. Size 
8" x 4.25" x 4.25". 

Price $10.00 ea. net. 

Schwein Free & Rate 
Gyro, type 46800. 
Same as above ex- 
cept later design. 

Price $15.00 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 V., 400 cycle, 3 phase. 
Price $20.00 each net. 

Sperry A5 Amplifier Rack Part No. 
644890. Contains Weston Frequency 
Meter. 350 to 450 cycle and 400 
cycle, 0 to 130 voltmeter. 

Price $10.00 each net. 
Sperry A5 Control Unit Part No. 

644836. Price $7.50 each net. 
Sperry A5 Azimuth Follow -Up Amplifier 

Part No. 656030. With tube. 
Price $5.50 each net. 

Pioneer Type 12800-1-D Gyro Servo 
Unit. 115 V., 400 cycle, 3 phase. 

Price $10.00 each net. 
Norden Type M7 Vertical Gyro. 26 V., 

D.C. Price $19.00 each net. 
Norden Type M7 Servo Motor. 26 V., 

D.C. Price $20.00 each net. 
Allen Calculator, Type CI Bank and 

Turn Indicator, Part No. 21500, 28 
V. D.C. Contains 28 V. D.C. con- 
stant speed gyro. 

Price $10.00 each net. 

ENT 

D.C. MOTORS 

5069625, Delco Constant Speed, 27 V., 
120 r.p.m. Built-in reduction gears 
and governor. Price $3.90 each net. 

A-7155, Delco Constant Speed Shunt 
Motor, 27 V., 2.4 amps., 3600 r.p.m., 
1/30 h.p. Built-in governor. 

Price $6.25 each net. 
C -28P -1A, John Oster Shunt Motor, 27 

V., 0.7 amps., 7000 r.p.m., 1/100 
h.p. Price $3.75 each net. 

Jaeger Watch Co. Type 44-K-2 Con- 
tactor Motor, Operates on 3 to 4.5 
volts D.C. Makes one contact per 
second. Price $2.00 each net. 

General Electric Type 5BA10AJ52C, 27 
V. D. C., 0.65 amps., 14 oz. in. 
torque, 145 r.p.m. Shunt Wound, 4 
lead reversible. Price $5.00 each net. 

General Electric Type 5BA10AJ37C, 27 
V. D. C., .5 amps., 8 oz., in. torque, 
250 r.p.m. Shunt Wound, 4 leads re- 
versible. Price $6.50 each net. 

D.C. ALNICO FIELD MOTORS 
5069456, Delco, 27.5 V., 10,000 r.p.m. 

Price $4.70 each net. 
5069600, Delco, 27 V., 250 r.p.m. 

Price $5.00 each net. 

5069466, Delco, 27 
V., 10,000 r.p.m. 

Price $3.50 each net. 

5069370, Delco, 27 V., 10,000 r.p.m. 
Price $4.70 each net. 

5069230, Delco, 27 V., 145 r.p.m. 
Price $5.00 each net. 

S. S. FD6-16, Diehl, 27 V., 10,000 r.p.m. 
Price $4.00 each net. 

S. S. FD6-18, Diehl, 27 V., 10,000 r.p.m. 
Price $4.00 each net. 

S. S. FD6-21, Diehl, 27 V., 10,000 r.p.m. 
Price $4.00 each net. 

Sompsel Time Control Inc. Alnico Field 
Motor, 27 V. D.C. Overall length 
3 5/16" by 13/8". Shaft 3/4" long by 
3/16", 10,000 r.p.m. 

Price $4.50 each net. 

GENERAL ELECTRIC D. C. 
SELSYNS 

8TJ9-PDN Transmit- 
ter, 24 V. 

Price $3.75 each net. 

8DJ11-PCY Indicator, 24 V. Dial 
marked -10° to +65°. 

Price $4.50 each net. 
8DJ11-PCY Indicator, 24 V. Dial 

Marked 0 to 360°. 
Price $7.50 each net. 

37 EAST BAYVIEW AVE., GREAT NECK, N. Y. 

Telephone 'bipedal 7-1147 
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SEARCHLIGHT SECTION 

INVERTERS 

Wincharger Corp. Dynamotor Unit. PE - 
101 -C. input 13, V.D.C. or 26 V.D.C. 
D.C. AT, 12.6 or 6.3 amps. Output 
400 V.D.C. AT. .135 amps., 800 
V.D.C. AT. .02 amps., 9 V.A.C. 80 
cycle at 1.12 amps. 

Price $10.00 each net. 

153F, Holtzer 
Cabot, Input, 24 
V.D.C. Output 
115 V., 400 
cycle, 3 phase, 
750 V.A. and 
26 V., 400 cycle, 1 phase, 250 V.A. 
Voltage and frequency regulated also 
built in radio filter. 

Price $115.00 each net. 

149H, Holtzer Cabot. Input 28 V. at 44 
amps. Output 26 V. at 250 V.A., 400 
cycle and 115 V. at 500 V.A. 400 
cycle. Price $40.00 each net. 

149F, Holtzer Cabot. Input 28 V. at 36 
amps. Output 26 V. at 250 V.A., 400 
cycle and 115 V. at 500 V.A., 400 
cycle. Price $40.00 each net. 

12117, Pioneer. Input 12 V.D.C. Out- 
put 26 V., 400 cycle, 6 V.A. 

Price $22.50 each net. 

12117-2 Pioneer. Input 24 V.D.C. 
Output 26 V. 400 cycle, 6 V.A. 

Price $20.00 each net. 

5D21 NJ3A General Electric. Input 24 
V.D.C. Output 115 V., 400 cycle at 
485 V.A. Price $12.00 each net. 

PE218, Ballentine. Input 28 V.D.C. at 
90 amps. Output 115 V., 400 cycle 
at 1.5 K.V.A. Price $50.00 each net. 

WESTON FREQUENCY 
METER 

Model 637, 350-450 cycle, 115 V. 
Price $10.00 each net. 

WESTON VOLTMETER 

Model 833, 0 to 130 V. 400 cycle. 
Price $4.00 each net. 

VIBRATOR 

Rauland Corp. vibrator non-synchros type 
Stock No. 3H6694-11; 6, 12 or 24 
V.D.C., input frequency 200 cycle. 

$3.50 each net. 

tti 

SUPPLIER OF ELECTRONIC AIRCRAFT EQUIPMENT pp1E 
MM ERY 
D 

PIONEER AUTOSYNS 
AY1, 26 ,V., 400 cycle. 

Price $5.50 each net. 
AY14D, 26 V., 400 cycle, new with 

calibration curve. 
Price $15.00 each net. 

AY20, 26 V., 400 cycle. 
Price $7.50 each net. 

AY31, 26 V., 400 cycle. 
Shaft extends from both 
ends. 

Price $10.00 ea. net. 
AY38, 26 V., 400 cycle. Shaft extends 

from both ends. Price $10.00 each net. 

PIONEER PRECISION 
AUTOSYNS 

AY101D, new with 
calibration curve. 

PRICE -WRITE OR CALL FOR 
SPECIAL QUANTITY PRICES 

AY131D, new with calibration curve. 
Price $35.00 each net. 

AY130D, new. Price $35.00 each net. 

PIONEER AUTOSYN 
POSITION INDICATORS 

Type 5907-17. Dial graduated 0 to 360°, 
26 V., 400 cycle. 

Price $15.50 each net. 
Type 6007-39, Dual, Dial graduated 0 

to 360°, 26 V., 400 cycle. 
Price $30.00 each net. 

PIONEER TORQUE UNIT 
Type 12602-1-A. 
Price $30.00 tR1 

each net. 
Type 12604-3-A. 

Price $30.00 each net. 
Type 12606-1-A. Price $40.00 each net. 
Type 12627-1-A. Price $80.00 each net. 

MAGNETIC AMPLIFIER 
ASSEMBLY 

Pioneer Magnetic Amplifier Assembly 
Saturable Reactor type output trans- 
former. Designed to supply one phase 
of 400 cycle servo motor. 

Price $8.50 each net. 

PIONEER TORQUE UNIT 
AMPLIFIER 

Type 12073-1-A, 5 tube amplifier, Mag- 
nesyn input, 115 V., 400 cycle. 

Price $17.50 each net with tubes. 
Type 12077-1-A, single tube Amplifier, 

outosyn input, 115 V., 400 cycle. 
Price $49.50 each net, with tube. 

BLOWER ASSEMBLY 
MX-215/APG 

John Oster, 28 V.D.C., 7000 r.p.m. 
1/100 h.p. Price $4.50 each net. 

Westinghouse Type FL Blower, 115 V., 
400 cycle, 67000 r.p.m., Airflow 17 
C.F.M. Price $3.70 each net. 

RATE GENERATORS 

PM2, Electric Indicator Co., .0175 V. 
per r.p.m. Price $8.25 each net. 

F16, Electric Indicator Co., two-phase, 
22 V. per phase at 1800 r.p.m. 

Price $12.00 each net. 

J36A, Eastern Air Devices, .02 V. per 
r.p.m. Price $9.00 each net. 

B-68, Electric Indicator Co., Rotation 
Indicator, 110 V., 60 cycle, 1 phase. 

Price $14.00 each net. 

Weston Tachometer Generator (aircraft 
type) model 752-J4 single phase. A.C. 
output. Price $17.50 each net. 

SINE -COSINE GENERATORS 
(Resolvers) 

FPE 43-1, Diehl, 115 V., 400 cycle. 
Price $20.00 each net. 

SYNCHROS 
IF Special Repeater, 

115 V., 400 cycle. 
Will operate on 60 
cycle at reduced 
voltage. 

Price $15.00 each net. 

7G Generator, 115 V., 60 cycle. 
Price $30.00 each net. 

2J1M1 Control Transformer 105/63 V., 
60 cycle. Price $20.00 each net. 

2J1G1 Control Transformer, 57.5/57.5 
V., 400 cycle. Price $1.90 each net. 

2J1H1 Selsyn Differential Generator, 
57.5/57.5 V., 400 cycle. 

Price $3.25 each net. 

W. E. KS -5950-L2, Size 5 Generator, 
115 V., 400 cycle. 

Price $4.50 each net. 

5G Special, Generator 115/90 V., 400 
cycle. Price $15.50 each net. 

55F Repeater, 115/90 V., 400 cycle. 
Price $19.00 each net. 

2J1F1 Selsyn Generator, 115 V., 400 
cycle. Price $3.50 each net. 

55DG Differential Generator 90/90 V., 
400 cycle. Price $15.30 each net. 

ALL PRICES, F.O.B. GREAT NECK, N. Y. 

37 EAST BAYVIEW AVE., GREAT NECK, N. Y. 

Telephone IMperial 7-1147 

Write for complete listings Western Union address: 
WUX Great Neck, N. Y. 
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SEARCHLIGHT SECTION 

`. BC -221 411 II>s ,. 3 FREQ. METER t 
10> 

11> 

10. 
221 Freq. Meter, I, 4 
ideally suited forte 

J. 
home construction of:4 

J. 1 -Amateur V.F.O. 
J. 2-Freq. Mtr. Foundation to'i-Portable Transmitter 

4 -Replacement for BC -221 
Unit contains two temperature & moisture corn -4 pensating coils, wafer switch. 3 variable condensers.4 carbon resistors, & silver mica condensers. FULLY WIRED & mounted on sturdy aluminum sub -,41 chassis, ready for installation. Brand new -in origi- nal packing. N -27G. 

Very special $6.951 
%AAAAAAAAAAAAAAAAAAAAAAAAIs 

NIAGARA OFFERS GIFT ITEM S 
at GIVE-AWAY PRICES! 

"VVVVVVVVVVVVVVVVVVVVVVVVM 

HEART 
OF THE ; 

LORD NO. 1 

SHOCK MOUNTS 
11/2" sq. live rubber shock 
mounts, in drilled metal 
flange. Holds 50 lbs. elimi- 
nates shock and vibration. 
Ideal for transmitters, receiv- 
ers, light experimental equip- 
ment. N-277. Your 
Cost $.O6 

4 for 206 

This VFO Sub -As -1 
sembly, used in BC-4 

TRANSFORMERS 

Ire 

POWER TRANSFORMERS 

ALL 117V. 60 CYCLE PRI. 
T-47177 

SP -105 

511-T2 

475-T301 

486-T 1 R 

PC -110 

40VDC (41 250 ma. 5V. ® 3A. 1600 
V. ins. berm. sealed 
725-0-725V. ® 60. ma., 5V. ® 3A. 
6.3V. ® 1.2A. 
350V. C.T. ® 150 ma.. 6.3V. ® 6A. 
berm. sealed 
245-0-245 ® 70 ma., 6.3V. ® 6.2A., 
1600V. ins. hero. sealed 110110 ® 225 ma. 5V. ® 3A. 
hero. sealed 
600V.C.T. ® 125 ma. 6.3V. ®3.8A. 
5V. ® 3A. 1600V. ins. berm. sealed 

d 
4 

52.49 

2.95 

2.10 

2.75 

3.25 

2.85 

PLATE TRANSFORMERS 
T-47168 540-0-540V. ® 650 ma. Herm. 

99 
475-T302 2350-0-2350V. ® 300 ma. 23.50 
69125 2100V.C.T. ® 500 ma. 17.95 

FILAMENT TRANSFORMERS 
'P-47164 6.4V. ®8A. 1600V. Ins. perm. sealed 2.49 
T-47167 5V. ® 9A. 3500V. Ins. berm. sealed 2.75 SP -100 24V. ® 10A. 4.95 D-181917 6.3V. ® 3A., 2.5V. ® 2A., herrn. sead 
510-T4 6.4V. ® 10A., 6.3V. ® 5A., 1200V. 

1.95 

Ins. berm. sealed 2.95 475-T201 5V. C.T. ® 15A., 1600V. ins. berm. 
sealed 2.75 

CHOKES - REACTORS 
Cap. Current 

L-143 1.72 4A. 
L-554 20 125ma. 
475-CH301 3.8 75 ma. 
475-C11302 10 300ma. 
14010 15 200ma. 
15406 12 225ma. 
S-16886 2.5-24 50'400ma. 
S-18885 .875 400ma. 
RC -72 15 125ma. 

L-21856 
12 9005ma. 

T -46256A 12 210ma. 
*Hero Scaled 

Res. 

300 
160 
100 

2ÓÓ 
53 
45 

250 

]nsul. 
10.000V. 

1600V. 
7500V. 
2000V. 

10,000V. 
10,000V. 
1,600V. 
10,000V. 

$6.95 
*4.95 
*4.15 
*5,25 
*5.25 
*5,25 
8.95 
8.95 

*2.15 
*5.25 
2.75 
5.25 

Á 
o TINIEST V.O.M. 

in the World! e e 

® o 
" 

¡/ 
e th 

¡l 

o tom, 

o 3 
NIAGARA exclusively presents the "Uni- Ó versal Baby Tester" measuring 3-7/8" x 
2-1/8" x 1-5/16" I I! Contains a sensitive 
0-240 microameter with the following 
ranges. (2400 Ohms -per -Volt Sens.) 

0- 15V AC or DC 
0-150V AC or DC 
0-750V AC or DC 
0-150 DC MA. 
0-100,000 olnus 

Ohms adjust and DC A1'-01111 switch. 
Includes I pair test lead Will tit into 
ruar watch pocket. Full, ui.iranteed. 

ar. No. N-258 $8.95 Special 0044040 
SELENIUM 
RECTIFIERS 

No. Volts In Volts Out Current 
N-241 18 14 2 Amps. 
N-242 18 14 200 Ma. 
N-243 10 S 200 Ma. 
N-244 25* 117 100 51a. 

*Half wave. 
All others, all wave. 

Price 
52.49 

.89 

.89 

.65 

WHEELOCK SPDT RELAY 
A fine, sturdy, well constructed 
110 V. 60 Cy. AC SPDT relay, 
built to rigid Government Stand- 
ards. Contacts rated at 5 Amps. 
Excellent as plate or antenna re- 
lay. Extra long mounting screw's. 
Brand new in original backing. 
Cat. No. N-181 
YOUR COST $1.45 

SPST 6 V.D.C. RELAY 
Completely encased in compact round can 
6 V.D.C. field, SI'ST contacts will take 
up to 50 amps. 
Cat. No. N-120 
YOUR COST $ .98 

OVERLOAD RELAY 
Westinghouse overload relay. Adjustable 
from 250 m.a. to 1 amp. D.C. Manual 
reset, heavy construction, coil and con- 
tacts fully enclosed in 14' glass shield. 
WORTH PLENTY. 
Cat. No. N-122 
YOUR COST $12.95 

TVYTVVVVVVVVVVVVYVVVVVV% 

NIAGARA'S 

GOLD-PLATED 

SPECIAL 
As ultra - Irish free. 

>G old-plated Cavity 
1>Itesonator with a range 

r 234-240 Mesl Fully _ 
ailed, including two 4 

acorn tubes. De- 
ned by the navy for u t u)dulated4 

si oscillator. CAN BE 1"41 l) As A 11)1)11 , I ATED SIGNAL GENERATOR. Battery cumpart 
nett is large enough to house speech equipment, 
nd power supply, making it a desirable portable I 111' Transmitter for Ham use. Complete with 
using wrench, tubes, whip antenna, and circuit, 

'Ingram on inside cover. Black wrinkle finished 
cabinet measures 91/2 a 61/2 x , 
J. 1hr Buy of o Lifetime! $3,951 Cat. No. N-257 SPECIAL 

\AAAAAAAAAAAAAAAAAAAAAAAtP 

4 
® i 
4 
4 
4 
4 

BARGAINS IN 
NEW METERS 

N-197 2" Rd. G. E. 0-10 D.C. Amps 51.96 
N-198 3" Rd. G. E. 0-10 D.C. Amps (Adap. Flanged. 

2.25 
N-200 3" Rd. Asst'd brands 0-4 KV. D.C. 1.96 
N-231 2" ltd. Asst'd brands 0-1 R.F. Amps 1 96 
N-2.2 4" Rd. W.F. 50-0-50 Yds. per sec. (0-1 ma.) 

2.95 
N-233 3" Rd. G. E. 0-30 KV. D.0 2 65 

3" ltd. -6 to +100 DB. (0-1 ma. basic), Blum. 
4.95 

N 235 3" ltd. McClintock 0-2.3 IC.F. Amps 1.96 
N tin 3" Rd. McClintock 0-1 Ma. D.0 3.45 
'N-230 Shunt available at $1.00 each 

CONDENSERS 

Cat. No. 
N-146 
N-147 
N-148 
N-149 
N-150 

N-151 

N-152 
N-153 
N-154 
N-155 
N-156 
N-157 
N-158 
N-159 
N-160 
N-161 
N-175 
N-162 
N-163 
N-164 
N-165 
N-166 
N-167 
N-168 
N-169 
N-170 
N-171 
N-172 
N-173 
N-174 

Cep. 
500 
1000-1000 
1000 
6x.3 

16-16 
10 
38.25 
.1 
2x.6 

1 
2 
4 
.1 
2 
1 
4 
6 
.25 
6 
2-4-8 
z 
4 
4 
6 
1 
.5 
1 
.2 

15 
25 
600 
450 
300 

250 

35Ó0 
25 
330AC 
440AC 
440AC 
400 
7500 

Ì000 
600 
600 
4000 
330AC 
400 

10°°00 
1000 
1500 
125(]00 

3500 
5000 

Voltage Each 
12 5 .59 

1.95 
.98 
.89 
.79 

.49 

.71 

.98 

.98 

.69 

.69 

.69 

.95 
3.95 
.89 

1.19 
.95 
.98 

3.95 
.75 
,59 
.98 
.98 

1.95 
2.10 
2.89 
2.25 
1.75 
2.25 
2.95 

IMPORTANT NOTICE: Please include 20% deposit with C.O.D. orders unless rated. Orders received without 
postage will be shipped Railway Express collect. Send us your Inquiries today. We correspond in English 
Spanish. French, Italian, Polish, Rumanian, Hebrew. German, Portuguese, etc. Prices subject to change with- 
out notice. All stnek F.O.B., N.Y.C., subject to prior sale. 
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SEARCHLIGHT SECTION 

MORE TUBES ---LOWER PRICES! 
ALL BRAND NEW - STANDARD BRANDS 

Type Price 
B22 54.95 
B23 9.50 
B24. 4.95 
1325A 4.95 
1326. 7.95 
B27. 

4.89 
1332 4.95 
1338 49.50 
B40 4.95 
B59 12.95 
B60 4.95 
N21 1.00 
N23 1.00 
P23 1.95 

2AP1 3.95 
2C4....... 1.18 
2C21 .98 
2C22. .39 
2C26A .28 
2C34 .59 
2C40 2.98 
2C43. 9.50 
2C44 1.75 
2C46 7.50 
2C51 6.50 
21121 1.18 
2E22 1.50 
2E24 4.95 
2E25A 4.25 
2E26 3.95 
2E30 2.39 
2J2IA 12.95 
2326 8.95 
2327 14.95 
2330 19.95 
2331 19.95 
2332 24.95 
2333 24.95 
2J36. 75.00 
2J37 24.95 
2J38 24.95 
2.149 24.95 
2JB51 4.95 
2J 54B 24.95 
2K23 24.95 
2K25 24.95 
2K28 24.95 
2X2/879... .39 
3AP1 4.95 
3B22 4.95 
3B23 4.95 
3B24 1.98 
3B24W 2.05 
3B26. 1.89 
3B28 5.95 
3BP1 3.95 
3C23 4.95 
3C24 .69 
3C30 1.50 
3C31 4.95 
3CP1 3.00 
3DP1-A 3.95 
3EPI 3.95 
3E29 4.95 
3FP7 3.95 
3GP1 4.95 
33 P7 7.95 
4-65A 14.50 
4-125A 27.50 
4-250A 37.50 
4A1 .98 
4APIO. 4.95 
4C35 19.95 
4326 110.00 
5AP1 4.95 
SAP4 4.95 
5BPl 2.95 
5BP4 4.95 
5C22. 49.50 
SCP1 3.95 
5CPIA 9.95 
5D21..,. 29.95 

SGPÌ 9.95 
SHP4. .. . 9.95 
5J23 1 

5329 1ÓÓ.ÓÓ 
5JP2 11.95 
5LP1 11.95 
5MP1 4.95 
5NP1 1.98 
6AF6G .88 
6C21 24.95 
6F4 5.95 
634 4.95 
7BP1 4.95 
7BP7 4.95 
7C23. 75.00 
7C24. 80.00 
7C25 90.00 
7DP4 17.95 
9C23 250.00 
9GP7 15.00 

Type Price 
9JP1 7.95 
9LP7 15.00 

10Y 1 7.69 
IOSPEC .69 
10BP4 24.50 
10CP4 29.50 
12DP7 14.95 
12DPS 14.95 
12FP7 14.95 
12GP7 14.95 
I2HP7 14.95 
12KP4 49.50 
12LP4 49.50 
15E 1.50 
15R .98 
2304 .49 
24G .98 
35T 4.95 
45SPEC .49 
53A 24.95 
75TL 3.95 
100TH 12.95 
100TS 3.00 
101F 4.95 
114A .69 
114B 1.25 
120 5.95 
121A 2.65 
203A 16.95 
205B 4.50 
205F 4.50 
211 .98 
215A 3.00 
218 49.50 
221A 2.95 
2310 1.49 
249C 3.49 
250R 7.95 
250TH 19.50 
252A. 4.95 
259A 4.95 
262A/B 3.50 
27413 1.25 
275A 7.95 
282A/ B 9.95 
283A. 10.95 
286A 10.95 
290A 4.95 
291 A 4.95 
294A. 4.95 
300A 3.95 
301A 6.95 
304B 5.95 
304TH 6.95 
304TL 1.49 
307A 4.95 
310A. 7.95 
315A 6.95 
316A .69 
327A 4.95 
338A 4.93 
348A 5.95 
350A/B 2.95 
354C/D 19.95 
357B 49.50 
368AS 4.93 
371A/B .89 
374A. 2.50 
393A. 7.95 
394A 7.50 
399A 2.50 

4Ó0A 
3.25 

1A. 1.95 
403A/B 1.75 
417A. 24.95 
434A 7.95 
446A/B 1.95 
450TH 24.95 
450TL 45.00 
464A 9.50 
527 

24.50 
532A 4.95 
631P1 4.95 
700R/D 49.50 
701A 4.95 
703A 4.95 
705A 2.95 
706AY 49.59 
706CY 18.95 
706GY 49.50 
707A/B 24.95 
708A 7.95 
710A 2.95 
713A 1.65 
714AY 6.95 
715A/B 9.95 
715C 24.95 
717A .99 
720DY 34.95 
721A/B 4.35 
723AB 7.95 
724A/B 4.98 

Type Type Type Price 
725A 9.95 1553 1.06 
726A 111/C.. 23.50 1960 .95 
728GY 24.95 2050 1.19 
730A 24.95 2051 .98 
750TL 49.50 5514 4.95 
800 2.25 5516 5.95 
S01A .98 5562 10.00 
802 4.25 7193 .39 
803 8.95 8005 4.95 
804 12.95 8011 2.95 
805 5.95 8012A 4.95 
807 1.25 8013A 2.95 
808 1.89 8014A 24.95 
509 2.93 8016 1.49 
510 7.95 8020 3.95 
811 2.45 8025A 7.95 
812 2.95 8026 12.95 
812H 6.90 BR 2.50 
813 8.95 RH 4.95 
814 3.95 CIA 4.95 
815 2.95 C1B 4.95 
816 1.19 C5B 12.95 
826 .69 C6A 9.95 
829A/B . .. . 7.95 C6J 12.95 
82913/3E29 . 4.95 CE072 1.95 
830 2.95 CK1005.... .35 
830B 5.25 CK1006.... .69 
832/A 4.95 CK1090.... 4.95 
833A 34.50 FF50 .79 
834 5.95 Fl 1C 4.95 
836 1.15 Fi 3C4.95 
837 2.50 F123A 12.95 
838 3.95 F128A 79.50 
841 .69 F660 150.00 
843 .69 FG17 3.25 
845/W 4.95 FC77A 9.95 849A/H.... 69.50 FG32 5.95 
850 22.50 FG33 8.95 
851 75.00 FG51A 6.95 
560 3.00 FG95 9.95 
861 49.95 FG105 19.95 
864 .69 FG 177A . . . . 37.50 
865 2.98 FG235..... 59.50 
866A .99 FG738B.... 160.00 
866JR 1.19 c 146 11.00 
872A 2.95 (71.473 65.00 
874 2.49 GI 502A 1.98 
876 2.50 GL530 49.50 
878 2.49 G1.559 5.35 
884 1.49 G1.673 11.50 
885 .98 GL697 150.00 
889R 140.00 HF100 3.95 
891 110.00 118200 17.95 
892 115.00 515210 17.95 
90283 7.95 HF300 17.50 
905 11.95 HK254 19.95 
907 11.95 HVIB 12.95 
913 4.95 HY615 1.25 
917 1.50 HYE1148... .48 
918 1.50 KU23 15.00 
922 1.00 K17610 9.95 
923 .98 M 3.101. . . . . 150.00 
925 1.40 MX408U... .49 
930 1.00 5723 1.35 
931A 4.95 R100 3.75 
949A 69.50 R200 7.95 
950 .98 R1130 12.95 
954 .75 REL36 .98 
955 .75 RK20A.... 7.50 
956 .75 RK22 4.95 
957 .75 RK23 4.95 
958A .75 RK31 2.50 
959 2.95 R K 33 . . . . . . .98 
966A .99 RK34 .59 
972A 2.95 RK39 1.75 
975A. 14.95 RK51 3.95 
991 .75 RK52 4.50 
1613 .75 RK59 5.95 
1614 1.75 RK60 .79 
1616 1.39 RK62 1.98 
1619 .75 RK63 12.95 
1620 4.95 RK65 24.95 
1621 .98 RK72 1.95 
1622 1.75 RK73 3.95 
1624 1.75 RX21 3.95 
1625 .49 RX120 10.00 
1626 .49 T20 1.50 
1628 4.95 T21 1.75 
1629 .69 T55 3.95 
1631 1.50 T200 10.95 
1633 .89 T220 1.50 
1634 .79 T240 2.95 
1636 5.95 UH50 5.95 
1638 .98 UX200 .75 
1641 .79 V70D 6.95 
1642 .98 VR75 .98 
1644 1.49 VR78 .75 
1645 1.98 VR90 .75 
1649 1.25 VR9I 1.49 
1665 1.19 VR105 .98 
1851 1.25 VR150 .75 
1852 1.06 VT127A . . . . 3.00 

Type Price 
VUII1 1.19 
WL460 14.95 
WL468 14.95 
WL532A. . 4.95 
WL562 150.00 
WL616 105.00 
Z225 1.95 
ZB120 6.95 
ZB3200. . . 150.00 
ZP477/12DP 14.95 
0A2 1.69 
0A3 / V R75 .98 
0A4G 1.06 
0132 2.05 
OB3 i V R90 .75 
0C3/VR105. .98 
0D3/VR150. .75 
0Y4 .88 
07.4 .88 
OZ4G .88 
01A .50 
IA3 .72 
1A4 1.28 
IA4P 1.56 
1 A5GT.. 
IA6 1.28 
lA7GT.. . . .80 
IB3GT.. . . 1.49 
IB4 1.56 
1B5 "25S 1.28 
IB7GT.. . . 1.06 
1C5GT.. . . .88 
IC6 1.28 
IC7G 1.28 
ID5GP.. . . 1.55 
ID7G 1.28 
I D8GT . . . 1.56 
lE5GT.. . . 1.38 
1E7G 1.56 
1F4 1.06 
1F5G 1.06 
1F6 1.56 
187G 1.56 
1 G4GT . . . 1.06 
I G6GT . . . 1.06 
1H4G .88 
1H5GT. .. .66 
1116G 1.28 
I H6GT . . . 1.28 
1J6GT 1.28 
1L4 .80 
ILA4 1.06 
1LA6 1.06 
1LB4 1.06 
1LC5 1.06 
1LC6 1.06 
ILD5 1.06 
1LE3 1.06 
ILG5 1.06 
1LH4 1.06 
ILN5 1.06 
1N5GT . . . .80 
1P5GT.. . . 1.06 
1 Q5GT . . . 1.06 
IR4 1.06 
IR5 .80 
1S4 .96 
1S5 .72 
1T4 .80 
1T5GT.. . . 1.06 

1U5 .72 
1V .88 
2A3 1.28 
2A5 .88 
2A6 1.06 
2A7 1.06 
2B7 .88 
2V3G 1.98 
2X2A 1.25 
3A4 .39 
3A5 1.49 
3A8GT 1.98 
3B7 .36 
306 .36 
3LF4 1.28 
304 .88 
3 SGT .96 
3 4 ... .80 
3V4 .80 
5A74 .60 
5R4GY. . . 1.15 
5T4 1.28 
5U4G .60 
5V4G .96 
5W4 1.06 
5W4GT.. . .66 
5X4G .72 
5Y3GT . . . .42 
5Y4G .60 
5Z3 .72 
5Z4 1.06 

Type Price Type Price Type Price 
6A3. 1.28 6SN7GT... .88 14A7/12B7. .88 
6A6 1.06 6SQ7 .60 14AF7/XXD .88 
6A7 .80 6SQ7GT . . . .60 14136 .88 
6A8 .80 6SR7 .72 14138. .88 
6A8GT.. . . . .80 6SR7GT. . .72 14C5 .88 
6AB5/6N5.. .88 6SS7 .66 14C7 .88 
6.9B7/1853. 1.06 6ST7 .88 14E6 .72 
6AC5GT. . . 1.16 6SV7 .88 14E7 .88 
6AC7/1852 . 1.16 6T7G 1.24 14F7 .88 
6AD7G. . .. 1.28 6V5 6G5.. . .72 14F8... 1.06 
6AF6G.. . . . 1.25 6U6GT . . . . .72 14H7 .88 
6AG5 1.06 6U7G .72 14J7 1.06 
6AG7 1.28 6V6'6V6G. . 1.28 14N7 1.06 
6AH6 1.56 6V6GT..... .80 1407 .88 
6AJ5 .99 6W7G .88 14R7 .88 
6A K5 1.56 6X4 .60 1457 1.06 
6AK6 .96 6X5GT. . . . .60 14W7 1.06 
6AL5 .80 6Y6G .96 14X7 1.06 
6AL7GT . . . 1.06 6Y7G .88 19 1.28 
6AQ5 .80 627G 1.28 19T8 1.56 
6AQ6 .72 6ZY5G. . . . . .88 22 1.28 
6AQ7GT... .88 7A4/XXL.. .72 24A .88 
6AR5 .66 7A5 .72 25A6 1.06 
6AS7G 4.95 7A6 .72 25A6G 1.06 
6AT6 .60 7A7 .72 25AC5GT. . 1.16 
6AU6 .80 7A8 .72 25L6GT.. . . .66 
6AV6 .60 7AD7 1.06 25Y5 1.16 
6B4G 1.28 7AF7 .72 25Z5 .60 
6B5 1.56 7AG7 .88 25Z6GT.. . . .60 
6B6G .88 7AH7 .88 26 .72 
6B7 1.28 764 .72 27 .60 
6B8 1.28 7B5 .72 28137 .39 
6B8G 1.28 7B6 .72 30 .39 
6BA6 .80 7B7 .72 31 .39 
6BE6 .72 7138........ .72 32 1.28 
6BF6 .66 7C4 1203A . .39 32L7GT... . 1.26 
6BG6G 1.92 7C75 .72 33 .39 
6BH6 .80 7C6 .72 34 .38 
6BJ6 .80 7C7 .72 35 51 .80 
6C4 .39 7E5 1201.. . 1.66 35A5 .72 
6C5 .66 7E6 .72 35115 .80 
6C5GT..... .66 7E7 .88 351.6GT.... .66 
6C6 .80 7F7 .88 35W4 .46 
6C7 1.28 7F8 1.06 35Y4 .72 
6C8G 1.28 7G7,1232... 1.06 35Z3 .72 
6D6 .66 7H7 .80 3524GT. . . . .60 
6D8G 1.28 737 1.06 35Z5GT.... .50 
6E5 .85 7K7 1.06 36 .39 
6F5 .66 7L7 .88 37 .39 
6F5GT..... .66 7N7 .88 38 .39 
6F6 .80 707 .72 39/44 .39 
6F6GT .66 7R7 .88 41 .66 
6F7 1.06 7S7 1.06 42 .66 
6F8G 1.28 7V7 1.06 43 .66 
6G6G 1.06 7W7 1.06 45 .66 
6H6 .60 7X7/XXFM 1.06 45Z3 .60 
6H6GT . . . . .60 7Y4 .72 4525GT.. . . .72 
6J5 .54 7Z4 .72 46 1.03 
6J5GT .54 10 .69 47 .96 
636 1.16 12A .60 49 .88 
6J7 .80 12A6 .39 50 1.56 
6J7GT .80 12A6GT.. . . .29 50A5 .88 
6J8G 1.28 12A7. 1.28 SOBS .66 
6K5GT . . . . .96 12A8GT.. . . .80 50CS .66 
6K6GT.... .60 12AH7GT.. .88 50L6GT... .66 
6K7 .66 12AL5 .80 50Y6GT... .72 
6K7GT . . . . .66 12AT6 .60 53 1.06 
6K8 .96 12AT7 1.16 56 .72 
6K8GT . . . . .96 12AU6 .80 57 .80 
6L5G 1.06 12AU7 .96 58 .80 
6L6 1.42 12BA6 .72 59 1.06 
6L6G 1.16 1213E6 .72 70L7GT.. .. 1.56 
6L6GA. . . . . 1.16 12C8 .69 71A .80 
6L7 .96 12F5GT.... .72 75 .66 
6L7G 1.16 12516 .39 76 .66 
6N6G 1.56 12J 5GT . . . . .39 77 .66 
6N7 .96 1237G .80 78 .66 
6N7GT . . . . .96 12J7GT. . . . .80 79 .88 
6P5GT .96 12K7GT . . . .66 80 .46 
6Q6G/ 6T7G 1.06 12K8 .88 81 1.56 
6Q7 .80 12K8GT . . . .96 82 1.06 
6Q7GT . . . . .72 1207GT . . . .72 83 1.06 
6R7 1.06 125A7 .66 83V 1.28 
6R7GT. . .. 1.06 12SA7GT. . .66 84/6Z4 .72 
6S7 1.28 125C7 .72 85 .88 
6S7G 1.28 12515 .80 89 .72 
6S8GT 1.06 12SF5GT... .80 89Y .39 
6SA7 .66 12S F7 .80 117L7GT.. . 1.56 
6SA7GT . . . .66 12SF7GT.. .80 117M 7GT. . 1.56 
6SB7Y .88 12SG7 .72 I17N7GT... 1.56 
6SC7 .72 12 SH7 .39 117P7GT.. . 1.56 
6SD7GT . . . .49 12SJ 7 .66 117Z3 .60 
6S F5 .66 12SJ7GT.. . .66 11724GT.. . 1.16 
6 S F5 GT . . .72 12 S K 7 .66 117 Z 6GT.. . .96 
6SF7 .gp 12SK7GT. . .66 FM -1000... 1.28 

6SG7 80 
12SL7GT. . .88 UX120 1.38 
12SN7GT.. .80 UX200 1.28 

6SH7 .39 12SQ7 .60 9001 .89 
6SJ7 .66 12SQ7GT . . .60 9002 .39 
6SJ7GT.. . . .66 12SR7 .39 9003 .69 
6SK7 .66 I2SR7GT . . .39 9004 
6SK7GT . . .66 12Z3 .88 9005 
6SL7GT.... .96 12X3 .98 9006 

.49 

.98 

.49 

Minimum Order $5.00. Quantity Prices on 
Request. All tube types in stock now - 
subject to prior sale -prices subject to 
change without notice. 20% Deposit with 
orders unless rated. All Prices F.O.B., 
NYC. 160 Greenwich Street, New York 6, N. 
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SEARCHLIGHT SECTION 

PORTABLE CURRENIf TRANS- 
FORMER 

Weston Model 461 Type 4 (see _llustratlon). This 
unit can be used with any precision 5 Amperes 
A.C. Meter to extend the ranges of the meter to 
50, 100, 200, 250, 500 or 1000 .Amperes A.C. Accu- 
racy within 1,4 of 1%: Normal Secondary Capac- 
ity = 15 Va.; Binding l'osts for 50 Ampere, tap; In- 
serted primary for 100, 200, 250- 500 and 1000 Am- 
peres; Insulated for use up to 20011 volts. List Price 
$98.00 NET fob. N Y $35.00 

PORTABLE CURRENT 
TRANSFORMER 

WESTON 539 
2/5/10/20 Amps on binding past and switch. In- 
serted primary for 50/100 & 200 Amps. Capacity 
2 V.A., Accurary witIon 1%. Secondary 1 Amp for 
use with I Amp laboratory standard instruments. 

New in original manufacturers boxes. 
List Price $61.50 YOUR COST ONLY $26.50 

WESTON MODEL 311 
PORTABLE 

POTENTIAL TRANSFORMER 

To be used to extend the range of any precision 
laboratory standard 150 Volt A.C. meter. 

Maximum potential ratio of 1500 mod 750 volts to 
150 Volts. 

Normal potential ratio of :150 atad 575 volts to 
115 Volts. 

Frequency rating from 25-125 cycles.. Maximum 
secondary burden of 15 volt-ampere. Ratio accu- 
racy is within 1/5 of 1% when used -with model 341 
or 326 ureters. Complete in polished oak case 
with removable cover, lock and carping strap. 

List Price $247.50 

Net Price $90.110 F.O.B. N. Y. 

A.C.-D.C. VOLTMETER 

WESTON 341 
0.150 Volts. Electrodynamometer type, 1/4 of tao 
Accuracy on D.C. AND A.C. FROM 25 to 1200 
CYCLES. Indicates true r m s voltage. Shielded 
movement, 3.9 V.A. power consumption. Complete 
in mahogany carrying case with cover. Even though 
these instruments are Brand New Surplus, we had 
Weston check each and every unit and furnish a 
NEW Certificate to guarantee the accuracy of each 
instrument. Ideal for use in conjunction with 
model 311 Potential Transformer to extend the 
range to 750 & 1500 volts. 

New in original manufacturers boxes. 
List Price $226.50 Your Cost Only $115.00 

Gasoline Heater 
Motorola 

Model GN -3-24 

)1 

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 
equipment, transmitter stations, ete., and any place 
where 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 primarly 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 adaptation 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 be readily stored when 
not in use-measures approximately 12" long x 914" 
high x 91/2" wide, weighs only 30 lbs. complete with 
all accessories. 
These units are complete with exhaust pipe, 3" air 
duct elbow, control switch and cord, 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 

PORTABLE (CHRONOMETRIC) 
TACHOMETER 

Jaeger Watch Co. Model .ß,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, centrifugals, 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. 
Greater Accuracy-meets Navy specifications- 
guaranteed to be within / of l%. 
Results of test reading remain on dail until next 
test taken. 
Push button for automatic resetting. 
Comolete with the following accessories: 
1-Large pointed rubber tip. 
1-Large hollow rubber tip. 
1-6" circumference Wheel tip. 
1-Operating instructions. 
I-Temperature Correction chart. 

The combination of the above features will give 
accurat3ly. within a few seconds, by direct reading, 
the R.P.N. of shafts or the lineal speeds of surfaces 
without coy accessories or timing of any kind. Each 
unit cones complete in a red velvet lined carrying 
case 5"xa's"x11/2". Net List Price $70.(111 
Your Oust $2-.51, 

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 

t0 R.P.M.) 
Medium Range 1,000-4,000 (Each division equals 

IO R.P.M.) 
High Range 3,000.12,000 (Each division equals 

100 R.P.M.) 
Large open dial 4" diameter. 
Raggedly 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 Motorola, Stamford, Connecticut. 
Comes complete in blue velvet lined carrying case: 
71/0"L. x 4"H x 5"W. Your cost $24.50 

ALL ITEMS ARE BRAND NEW -SURPLUS -GUAR- 
ANTEED UNLESS SPECIFIED OTIERWISE. All 
materials shipped from stock same day as order re- 
ceived, subject to prior sale. Orders accepted from 
rated concerns, public institutions and agencies on 
open account, others please send 25% deposit, bal- 
ance C.O.D. or check with order. AU prices FOB 
our warehouse, N.Y.C. 

MARITIME SWITCHBOARD 
338 CANAL STREET 

NEW YORK 13, N. Y. 
Worth 4-8217 

We carry a complete line of surplus new 
meters suitable for every requirement, such as 
portable, panel, switchboard, laboratory stand- 
ard, etc. 

Over 50,000 METERS in Stock 
We carry a wide assortment of aircraft type 
electrical meters, precision tubular multi- 
pliers and meter shunts. Your inquiries will 
receive our prompt attention. 

252 December, 1949- ELECTRONICS 

www.americanradiohistory.com

www.americanradiohistory.com


SEARCHLIGHT SECTION 

CE SPECIALS 
POWER RHEOSTATS 

STANDARD BRANDS 
25 WATT 

Resist. Shaft 
1052 ;g' 49e 
15 ig' 59 
25 S.D. 49 
35 W 59 

145 W 49 
with switch 

200 r'e ° 49 
250 fig 59 
370 i's° 49 

25 WATT 
1,5002 ,,r" 49e 
2.500 S.D. 69 
3,000 g° 69 
3,500 ,'g 69 
5,000 S.D.' 69 

50 WATT 
212 «° 69 ) 
6 ,'8' 69 
8 S.D.' 69 

12 69 
20 la 69 

90f1 
123 t/2" 

1,250 ?1° 
2,000 1-j" 

3,500 %' 

59 
59 
79 
79 
59 

150 WATT 
812 M" $1.99 

75 ;g° 1.99 

"S.D. Screw Driv- 
er Slot 

SELSYNS 
115 V., 60 Cyc. 

31/4" dia. x 4,/s" body 
#C78248 
$7.25 Pair 

DIFFERENTIAL 
115 V., 60 Cyc. 

.#C78249 

$2.25 ea. 

Csed between two 1;C78248's as dampener. Can 
he converted to a 3600 RPM Motor in 10 Minutes. 
conversion sheet supplied. 
Mounting Brackets - (Bakelite) for selsyns, and 
differentials shown above 256 pair 

PRECISION CONTROLS 
6 WATT 

20,0002 Muter 314A 
20,000 GR 314A 

6,000 De jur 260 
6,000 Muter 314A 
5,000 Muter 314A 
5,000 GR 214A 
2,000 De jur 260 

25 WATT 
100K GR 433A 

$1.70 
2.50 
1.70 
1.70 
2.50 
1.40 
1.70 

4 WATT 
5002 Centralab 48-501 $.90 

50 De jur 292 .75 
50 CR 301 1.10 
25 GR 301 1.10 
20 De jur 292 .75 
20 GR 301 1.10 
12 GR 301 1.10 

12 WATT 
10,0001/ De jur 271T $2.00 

$4.95 5,000 De jur 271T 2.00 

METERS 
0-7.5 V.A.C. 31,4' Westinghouse $3.49 
0-15 V.A.C. 334' Westinghouse 3.49 
0.8 Amps. R.F. 31/2" Weston 3.29 
00-0-60 Amps. 2" G.E 1,49 

TOGGLE SWITCHES 
Bat Handle, S.P.S.T. 6A.. 125 V. Ott -On plate 200 
Bail Handle, S.P.D.T. 6A.. 1.25V 24e 
Bat Handle, D.P.S.T., 6A. I25V 29e 
BRASS BINDING POST. Eby, screw down with 832 
mounting screw Per 100 $3.95 

RANGE UNIT 
From AN/APS-15. Contains 11 Utah X-124- 

(9280) Pulse Transformers, 12 Prec. Re- 
sistors, 28 V.D.C. Blower, metal cabinet and 
other useful parts SPECIAL $10.95 
SPAGHETTI SLEEVING - Asst. sizes & col- 
ors 3 ft. lengths 99 ft ONLY $1.00 
POWER TRANSFORMER, Pri. 110/220/440; 
60 Cyc., 2 Sec. Windings each 300 V. 4 Amp. 

SPECIAL $9.95 

ALLEN SET SCREWS 
6-32 x 1/8 S-32 .x 1/4 

4-40 a 1/8 8-32 x 1/8 8-32 x 5/16 
4-40 x 3/16 8-32 x 3/16 8-32 x 3/8 

ALL SIZES (Cup Point) $1.50 per 100 

BC -1072-A TRANSMITTER 
115V., 60 Cyc.; 150-200mc. Power supply gives 
0-5,000 V.D.C. (Variac control). 312 and 700 
V.D.C., 6.3 V.A.C. also contains blower 115 
V.A.C., 5 KV meter, condensers, tubes, relays 
and many other useful parts. Shipping Wt., 
245 lb. ONLY $22.50 

HAYDON TIMING MOTOR. 110V., 60 Cyc. 2/3 R.P.M. 
Two connected on one shaft to make unit reversible. 

Only $1.95 
CHROMALUX STRIP HEATER, 115 V.A.C.. 60 Cvc. 

751. Watt, Curved. 20" x 1i,á" Only 95e 
HARDWARE ASSORTMENT (mostly brass) -screw.,, 

nuts, washers, rivets 3 lbs., $1.00 

0-15A DC AMMETER 
BASIC 
MOVE. 
12 Ma. 
5" x 4" 
METAL 
CASE 

MIRROR 
SCALE 

Lots of 
10-$34 $3.85 ea. 

CHOKE 
400 MA 
12 Hy. 

90 OHM 
6,000 

V. D. C. 
TEST 

$3.85 
10 for $34.00 

SOUND POWERED PHONES 
Handset TS -10 Mfrd. by RCA for Signal Corps, Includes 
6' cord and clips. $8.92 ea., $17.60 a pair 

075(} 1600 and 
1.7 

8,000 (dual) 5.95 
7,500 23.95 

.1 7,500 1.35 

.1- 1 7,000 1.35 
2 mfd. 

Wrapped -BALL 
Mfg. ID OD Fafnir 33K5 3/16' 1/2" 

N.D. 38 5/16' 7/8' Fafnir K8A 1/2" 1 1/8' 
N.D. 5202C13M 1/2" 1 3'8" Fafnir 7308W 1 37/64" 3 9/16' 
SKF 466430 6' 
SKF 170645 3 11'32" 4 1/8' Fafnir K37B 2 5/16" 3 1/18" 
Fafnir 545 2 1/16" 2 5/8' 

NEEDLE 
11108 1,2" wide 
GB34X 1/4" wide 

BEARINGS -New 
Width Price 
5 32" .25 
9'32" .45 
5/16' .60 
1/8' 1.00 
5/16" 2.00 

7/16" 1.50 
11/32' 1.00 
15/32" 1.00 

BEARINGS 
5/8' 13,16' 305 
3 16" 11/32' 250 

CAPACITORS 
POSTAGE STAMP MICAS 

MMF MMF MMF MMF MMF MFD 
8.2 40 90 300 580 .001 

10 47 100 330 600 .0012 
20 50 110 350 620 .0013 
22 56 150 370 650 .00135 
24 60 160 400 680 .00136 
25 62 220 470 .0015 
26 75 240 500 .002 
39 82 250 560 .0026 

.0027 
Price Schedule 

8.2m mf to .00Imfd 50 .0026mfd to .00B2mfd 124 
.012mfd to .002mfd 74 .Olmfd 184 

SILVER MICAS 
MMF MMF 
10 
24 
25 
30 
39 
40 
47 
50 

62 
66 
68 
75 

1(00 
110 
120 
125 

60 150 

MMF MMF MMF 
180 390 
200 395 
208 400 
240 430 
250 466 
300 470 
330 488 
360 500 
370 510 

560 
600 
620 
665 
680 
700 
750 
820 

MFD 
.0012 

.0015 

.002 

.0022 

.0024 

.0025 

.0027 
.003 

MFD 
.003 
.0033 
.0039 
0047 

.005 

.0069 

.008 

.0082 

.01 

MFD 
.0033 
.0039 
.004 
.0047 

.05 

051 
.01 

Price Schedule 
IOmmf to .00Imfd 10$ .003mfd to .0051mfd 50$ 
.0012mfd to.0027mfd 204 .01mfd 65$ 

Famous Makes -OIL FILLED -Brand New 
MFD V.D.C. Price MFD V.D.C. Price 
.1 25,000 $14.95 .1 7,000 $1.30 

02- 02 7,000 .90 
1 6,000 8.50 

03- 03 6,O000Ó 1.65 
2 4,000 4.50 
.25 3,000 1.75 
.2 750 V.A.C. 
(2,200 V.D.C.) .39 

4,000 1 2.000 .95 
V. D. C. 3 

1,000 .90 

í23F47 2 

SPECIAL 
$4.50 

1,000 .65 
1 800 .40 
10 600 1.00 
4 600 .69 
2 600 .39 

WW PRECISION RESISTORS, 1 °o 
OR BETTER 

I/4 WATT -25c 
6.681 
10.48 
10.84 
11.25 
11.74 

12.322 16.372 123.81/ 
13.02 20 147.5 
13.52 62.54 220.4 
13.89 79.81 301.8 
14.98 105.8 366.6 

1/2 WATT -25c 
.2505; 11.112 
.334 13.15 
.502 46 
.557 52 
.627 55.1 
.76 75 

1.01 97:4 
1.53 125 
2.04 180 

210 

2351/ 
260 
270 
298.3 
400 
723.1 
2,500 
2,850 
3,427 
4,000 

1 WATT -30c 

4,4511/ 
5,000 
5,900 
6,500 
7,000 
7,500 
8,000 
8,500 

14,825 

1.012 5.212 1.25012 9,0002 
2.58 10.1 3,300 18,000 
3.39 210.9 

7,000 50,000 
5 

414.3q 
705 
2193 
10,000 
59,148 

15,0002 
15,750 
17,000 
30,000 

100,000 
150,000 

55,0002 
55,000 
70,000 

1 WATT -40c 
100,00191/ 120,0001/ 180,0001/ 522,0001/ 120,000 13(1,000 320,000 600,000 125.000 160,000 470,000 700,000 

1 Megohm-1 Watt 1 %-65c: 50/6-40c 
100 pieces -10% off; 1,000 pieces -20% off. 

GEAR ASSORTMENT $6.50 
Exper mentcr's dream, 100 pieces, many stainless steel 
Bathtub Condenser .25 MFD 400V Side Ter- minal Special only 114 

GLYI'TAI. CEMENT 1 gt....754, 1 enl....$2.50 

RG 81U 52 OHM 
10,000 ft. & over $47.50 per M 

1,000 ft. to 9,999 ft 50.00 per M 
Smaller quantities 6c per ft. 
RG 22/U 95 OHM (2 cond.) per 1,000 ft. $100.00 
RG 62/U 93 OHM per 1,000 ft $50.00 

COAXIAL CABLE CONNECTORS 

Angle Adapter Plug Socket Hood 
I5c 28c 28c 9c 

M-359 PL -259A SO -239 83.IH 
83-IAP 83.ISPN 83 -IR 

Adaptor for PL -259 A for use on small coax 
124 each $10.00 for 100 
83-1SP $.28 
83-1J .80 
83-1T 1.12 
83-22AP .85 
83-222 .85 
83-213/U 

1.60 ÚG 

UG 21/U 
UG 22/U 
UG 24/17 
UG 25/U 
UG 27/U 
UG 59'U 

.60 

.60 

.60 

.60 

.60 

.60 

UG 60/U 
UG 61/U 
UG 85/U 
UG 87/U 
UG 167/U 
UG 281/U 

.60 
.60 
.60 
.50 

2.90 
.60 

FLUORESCENT BLACK LIGHT. 115V., 60 Cyc. Ballast 
& 4 Watt Black light Tube. Only $1.59 ARC 5. Receivers BC 454 - BC 455. Used. Good tond. W/tubes $6.95 

CARBON RESISTOR ASSORTMENT 
Color coded, insulated 160 only $1.19 

PULSE TRANSFORMERS 
X 124 T2, UTAH, marked 9262 or 9280, small gray case lys" high x lr/" a 0" with two 6-32 mtg. studs. Ratio 1:1:1, hypersil core $1.50 D161310, 50 Kc to 4 Mc, 104" dia. x 11,4" high, 
120 to 2350 ohms $3.00 
352 -7178 -Spec. 10, 111 Chicago Trans., equiv- alent to 9262 (above) $1.50 TR 1018 Dindon Coll Co $1.25 TR 1019 Dinlon Coll Co $1.25 352-7250-2A, cased 16/16" dia. x 1%" high, DC 10 ohm, 31/2 ohm, 140 cy. to 175 KC $1.25 352-7251-2A, similar -shorter pulsev $1.25 KS9800, Ratio, 1:1:1, 2:1, Freq, range 380 to 520 C.P S $3.50 D106173, W. E. Freq. response 10KC to 2 MC 
300 KVA GE 7557296, 50 ohm$9.80 pulse cable- nectíon; 3,850 V. in., 17,300 V. out (250 KVA '4 microsecond) $15.00 800 KVA G.E. K2731 28000 Volt pk. output: Bifilar. pulse width; one -microsecond $14.50 

Delay Networks -All 140012 
T 113-Approx. 1.2 micro sec. delay 85e T 114-Approx. 2.2 micro see. delay 854 T 115 Similarto T 114 with tap brought out 85e 

TIME DELAY RELAY 
Raytheon CPX 24166 

KS 10193-60 Sec. 
115 V. 66 Cycle 
Adj. 50-70 Seconds 
2% seconds recycling rime, spring return 
Micro Switch Contact, l0A Holds On as long as power 
is applied. Fully Cased 

ONLY $6.50 

JONES BARRIER STRIPS 
Type Price 
2-140Y 
3-140 
3-1404W 
4-140 
4-140'/4 W 
4-140Y 
6-140 
6-140'á W 
7-140 
8-140 

10-140Q W 
10-140Y 
11-14094W 
13-140 
14-140 
15-140Y 

9.05 

.12 

.13 

.17 

.17 

.18 

.21 

.23 

.41 

.40 

.44 

.36 

.40 

.59 

Type Price Type Price 
3-1414W 9.17 13-1413£W 8.67 
4-14100 .22 17-141Y .78 4-141 Y .22 2-1424W .15 5-1 .19 
5-1413áW .27 3-142 

5-142 
.15 

á-141Y .25 6-1423/ 
.21 

7-141 .27 sW .40 

7-14134 W .37 0-142 -2P 
7-141Y .37 9-142 .41 
-141 % W .38 10-1423£ W .58 9-141 3áW .47 10-142Y .64 9-141Y .42 13-1428 10-1413£ W .47 /4 W .82 

11-141 .40 2-150 .28 
11-141Y .57 4-150 .52 
12-141 .43 

5" Scope tram ASR -4 tubes included 
3AG 
Y Amp $4.00 per 100 
'a 4.00 100 
94 4.00 10(1 

2.50 100 1 

1K 2.50 100 

FUSES 
$9.95 

2 Amp $2.50 per 100G 
3 2.50 
4 2.75 

10 3.00 
15 3.00 

TUBE SPECIALS -New ---Guaranteed 
2J26 $8.29 6SN7 GT S .65 2X2/879 .44 6SQ7 GT .47 
3024 .49 6V6 GT .59 
6Aí'7 .79 6X5 GT .57 
OAKS .84 6Y6 .84 
BALS .72 872A 1.88 
6827 .59 0511 6.98 
Minimum Orders $3. All orders f.o.b. PHILA PA. 

1:1111Igel5u ERC GUMfkUe WQ 
Arch St. Cor. Croskey Philo. 3, Po. Telephone Rittenhouse 6-4927 
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SEARCHLIGHT SECTION 

WELLS RADIO -ELECTRONIC COMPONENTS 
COAX-- CABLES AND CONNECTORS --TWINAX 

A COYPLN25 LINE OP 105 -LOSS CONNECTORS AND ADAPTLES FOR USO TITO NO 

CABLES. X00010 CONSTRUCTION DIE CAST ZINC ADD NACNINRD 1111A83 3119.9.3. 

40A0ELT 819.000 PLATED. INSERTS ANL SICA FILLED AND POLTSTYNENE. 

ALL ITEMS ARE IN STOCK FON IMMEDIATE SHIPMENT. 

SMALL SMOLT CONTACT CONNECTORS 

140171. 14, 

0411. 

61.1111 614 

E3 -ASP 

33-IOPN 

p -IT 

83 -IR 

03-I6TY 

43-IAP 

NS-AA 

STRAIGHT PLUG- With molded 

loir -loos mice filled roan. 
3 PIECE PLUG- TAPERED BACK 

SNELL FOR .505. 0.D.ca0lee 
T CONNECTOR for 83 -IO 
factory ..red 
RECEPTACLE CHASSIS 00. 80k 

TYPE- Lot -loot mira inert 
RECEPTACLE CHASSIS 01 BOX 

TYPE- PolyStOrene S miel 
insert 

ANGLE PLUG ADAPTER- PolyyIt, 
rene.ert- Oin 1 00ó9t 
JWCTION- for use Kith 
83-ISP or 53-ISPN 

50.30 

1.50 

.45 

1 .0 

SHALL TNIS CONTACT CONNECTOIN 

N3-1231 TWIN PUIG- Nil for -leu Rlu 
fined dielectric inuit $.33 

13-226 TWIN CHASSIS RECEPTACLE - 
Foe 83-225P 00.000tor .06 

NOODS, CAPS. AND ADAPTLRO 

53-I6 

N3-IAC 

U6.175/U 

U6 -176/U 

10111m 

MOO- for 16 /MI«, N/U, 
22/U, W/O. 65/5. etc. 
CAP- For connecte, 63.1E, 
113-1NTS. 83-22R. NIE. 

ADAPTER- for adapting 63-ISP 

to ao 00040Ee N13-56/1 

ADAPTEN- For 40404151 13-132 

to 1060.200.8 RS 59/0 
CABLE CLAM 0.257 for Ni. 
Ni ui cri tl.N Ca.r.clnr. 

.M 

.10 

.2o 

.2a 

.15 

MISCELLANEOUS CONNECTORS 

t3:; S3 
20-13 Mtn/1:98 tó:11t I1.} Perd BN:7 

12:1;31 5:13 83:19/11: eau 4B t tí tI 
ii:i1/L:'A°te.Tól4.t`:m6a.t12': 

ak COAX AND TININAX CABLE 
Nrn 

rti 

1M N0. 
N751111.1 

IMlLII.CK 
0101.9 

IINIR 
SMIF]D 

MT. 
511.081 

JACKR 
01TFR3AL 

NAk. 
U.D. 

SPC1AL 
WF75N- P® R 
At110 Na. 

M M0. 
I2CNINAL 

IM(n3'CE 
CHAS 

INNQ SACKR 
I 

S11D.D1 YATdIAL 
WL. 
0.0 

SPECIAL HUM 
I II.P75N- PDI R 

5n01 MR 

110.7/0 
RbNN 

01.5 
51 

II.AQ VINTI 
GRAY VINYL 

.37o 

.420 
W0.44 

.00 
IM1SA/D 
IOSt/U 

53.5 
72.5 

TAPPER 01,011 
POLYE,NYIDIt 

.178 

.305 50.1810 
.O] 
.00 

10.100 
10-17/0 

52 
55 

(320(1 " ' ' ' 

.415 

.810 
M.ured 
S5.L516 

.07 

.40 
110-11/U 
10-54/0 

58.5 
58 

ELACK 5100(1 
" YIMTL 

.155 

.115 

.08 

.05 

tl10/1.1 
03-31/U 

52 
53 

.. 

SILVER 
' " 
" .. .545 

.332 
.V4,,reO .40 

.14 
N0.55/0 
50.57/0 

53.5 
AL 

P0.Tt131Y1154E 
SLACK VINYL 

.201 

.NSS 2 Coed. 
.57 
.13 

00-05/11 
5.25/0 

47.1 
47.1 

CDPPSR ' D.AOI RUBBER 
0075751 

.500 

.475 
.08 
.07 

10-74/U 
10.57/0 

52 
55 

- Q1T " 
PO.n,B8LDl0 

.015 

.114 
Meored 1N 

.05 

10.210 
10-27/0 

48 
47 

' BLACK RUBBER 
" 

.525 

.515 
22.0700 
An207eo 

.00 
11 

10-51N 3 
LOW -L055 

' 
BEADED COAXIAL CANINS 

.342 50.9.014 S 
112-S1N 
»4W/U 

48 
53.3 

- . " 
P75.3E7N3Ld7 

.000 

.184 
20 
.025 

11/12 
V.130 

72 
72 

CpP238LAfi mot 
. 

.460 

.4% Cell 41 
.M 
.00 

P 

MOTE THE FOLLOWING LIST 01 SPECIAL OFFERINGS. 

I27/1.1 Tile 01001003 IN oe t6e 011015/1 wofal 
reel» 115[88 fro. 2000 ft. 090412..537.50/11 
100 foot toll. .04/ft. 

ST= 10. CAPACITY OCR VOLTS 
100. 

331-14 .06 400 
347-25 .05 600 
347-I0 .00 000 
331-30 .1 200 
407-19 .0 000 

3Á-i6 ° .1 WB00 

407-12 .l 1000 
333-3 .2 400 
3a-5 .2 000 
347-4 .25 2304C 
335-15 .25 3304C 
335-26 .25 400 
335-31 .25 400 
335-2 .31 400 
407-10 .33 400 
347-3 .20 400 
449-3 .35 000 
233-41 .20 000 
333-39 .3 400 dó Ì30 . 
347-17 .5 300 
331-11 .5 400 
347-0 .5 00 
07-31 .1 400 
407-19 .0 400 
300-0 .5 /300 
333.4 .5 000 
335-13 .5 60 
331413 .3 S00 
347-14 .5 000 
333.43 .1 000 
407-24 .5 1 
535-03 
407-14 000 
333-0 00O 
407-21 06000 

330-46 
1000 

347-Á am 300 
347-21 .00 100 
435-06 000 
333-43 000 
3a-32 50 
347-2 50 
347-3 12 407-5 20 
407-31 20 

iiF 5 á 40 
367-43 33 a 407-13 40 

33 347-42 W 
335-40 3 . .1 100 
336-03 2 1 MW 
347-7 3 N .5 3W 
347.9 2..1 300 400 

44 20.1 100 
331-31 2..1 sou 

757-37 9 .1 000 
407.39 2 .1 000 

w-1 2..33 400 
9-1 2 N .31 401) 

347-9 2 t .5 100 
33145 2 t a 400 
407-4 2 N d 500 
333-43 ] . .5 e00 
07-31 .1 I .0 400 

347-30 1 f .W 300 

347-I0 3 N .l 200 
3a-21 3..2 4W 
31-25 3 a .1 400 

331-23 3t.1 500 
331-12 3 t .1 eW 
35-02 2..i 000 

600Ú 
á4414 3 t 

31-27 t 
ºW 
200 

No.OP 11326 
A L00071Q 

10- 5/0 nII .01 ,00.2 II ea reel. of 3000 feet 
or bore 525.00/9 
100 root 00010 .033/8. 

N -.25M 501, a Novo except N2í8 000001 braid 
corer0st 025.00/11 

100 foot tolls .Ol/tt. 

3 SIDE 
I SIDE 
2 SIDE 
13ME 

2 TOP 
2 SIDE 
2 TOP 
2 SIDE 
2 TOP 
3 TOP 
2 BIDE 
2 SIDE 
2 TOP 
2 SIDE 
2 SIDE 
I SIDE 
2 BIDE 
3 TOP 
2 TOP 
2 TOP 
2 BORON 
z TOP 
2 SIDE 

2 BIDE 
BIDE 

2 BIB. 
2 TOP 
2 BIDE 
2 TOP 
2 TOP 
2 SIDE 
2 800701 
2 BOTTOM 
2 TOP 
2 SIDE 
2 SIDE 
2 SIDE 
2 HIDE 
2110 
2 SIDE 
2 SIDE 
2 SIDE 
2 01117014 
2 SIDE 
2 SIDE 

SIDE 
E Bras 

SIDE 
2 BIDE 
2 SIDE 
2 80.708 
I BIDE 

2T OP 

3 SIDE 
2 007101 
2 870E 

TOP 
3 SIDE 
3 TOP 
3 TOP 
3 SIDE 
3 507708 

BOTTON 
3 SIDE 
3 TOP 
2 BURON 

HIDE 
o3 BIDE 

TOP 
3 TOP 

3 HIDE 
3 TOP 
3 SIDE 
3 arse 
3 TOP 
3 SIDE 
3 0171 
4 80110000 

O. 

D 

TN IT 
PRICE 

60.30 
.31 
.35 
.25 
.35 
.55 
.31 
.55 
30 .a 

.3 .30 

.iñ 

.35 

.15 

.25 

.30 

.30 

.35 

.a 
.40 
.45 
.40 .a 
.45 

.45 

.25 

.35 

.25 

.30 

.35 

.35 
O 

.30 

.35 

.3D 

.30 

METAL 

DRAWN 

PAPER 

CAPACITORS 

FIG. 4 

rIG. 

FIG. C 

FIG. 0 

TRANSMITTING MICA CONDENSERS 

[ C040tN5Ee5 
.02 

ímp 
W.50 

W .5D 

57710 CON0[N5IN5 

- - 21.65 a15771E ! NO[N3[95 Ì mC7 9.00 

á60é0 9w 
Am07 11430267 

wtV 
701 

Oón 

ów 
.101 3. 

3.4 
OW 15 205 
CR`D Ym 

mi 
MO 

V 

m RwA ro 

.0 
aCu6 
OLOe 

I. 
]TO 

00Óï A50 lw O. 230w% 

93112 

wwn 3. 
3a 

mp4 .3 

aÓD 
COI 

W1 5w 
::..eº0 

1064 4C0 

g2 .0 
0725 2030 

Ó l6 tLp .4 300 
.00 
SO 

.0 
2YG 

3. 

°w 

Nw 
iX.G no 

sm w 
MO 
.13 I. 

705 
as 

w 
336 
DI7 

CI 
07ó 

1RANSMIT7INL 

. RECEIVING 

INDUSTRIAL 

5P50101 PURPOSE 

IMMEDIATE DELIVERY 
AT LOWEST PRICES IN 

OUR HISTORY 

00.70 

s1 

05 

.05 

25 

.0 

Ó 

2 
10 

W5[ . 45[ 

.00 
tt'W5 KO 

á 
631 

a T. 
:o3.pcG3-a xse l ñ 
00 1 25m 
05725 .6.e 
OwD PAD .10 

ew .a 
0,04 29n5.4 

803 
e b 

Di1ri 
I. .10 

. 

66 
¢095 2re :M 
C. .33 
CCI . 

Tad 

KC 

KO 
2/00 

.v 

KC 
.CCS 26720 

.22 

220 
.0Ce AO 

250 

.005 004 

.pc5 3.Ye 

2703 

.12. erIO 

.0275 000 

163 

0115 9.0 
C1) 1N0 

Gw 

áï5 
Gee 

.C2 .1 
Im 
610 
í. 

OD IND 
.04 
or 2.100c 

.072 

.704 

TUBES 

GM a w4 60 r.r s...4wr1 .41.4 4..v.a.-a. 
.14 Ä!4.n. 4«. 01.-44..... r lw.... 

N1 1 

w.nr....M.::.41M:..1,:.....'.ä...anÑ-..1 
...3..en............. 

.. .,..,. S'T.1274 2.95 "11iY 9.95 515 2.15 

1822 4.35 65G7 .70 313.150 .% RHi15B 7.56 930 1.10 

1921XtalUcdr .65 65117 .40 V'T.156 5.55 71,A . .% 954 50 

1N218 Mal Diode .00 6517/0T .% FG172 29.50 1_'IA 3.% 955 .55 

1N2J Xlal Diode 50 OSSK7/GT .% 3058 1.% INA a.6S 956 .. .65 

IN3IAXWDiode .% 65L7/GT .% 711 '..7.-4-C/ % . 
957 . 6 

1N27XWDiede.. .% 65N7/GT 30 21573 1.% L2A 19.96 941r9E 161 ... .a 
I124/I39I .56 65p1/GT .S 23113 4.00 7264 . .. 19.96 1013 .35 

1RS .% 741 . .% 3813 .25 7a4 01.96 1148 A0 
155 .% 7A7 .% 30T0 5.55 POI .10 1611 

1521 1.10 7C4/1203 .40 3014L 4.25 MIA .75 1616 . .... 1.55 

1T1 .16 7C'/ .86 3074 4.25 Pül 4.96 1614 .. .55 

C26 .35 TE6 .% 316A .7S 861 W.% 16N. .... . 1.15 

2C26A .46 777 .25 3500 2.56 805 L% 1625 .. ........ 5 
2C34 .% 707 .76 3018 .S 809 1.76 1626 a5 

21215 11.45 0707 .76 209A 4.95 809 2,75 1629 .45 

y22. 9.% 707.S 1174 19.% 810 7.% 1635 .% 
y26 1.45 10NT.^SA .40 4344 7.45 811 }.33 2051 .% 
y21 14.46 106/07'.25 .45 4464 .. 1.56 813 7.25 1193 .25 

y ............ 9.55 1246 .}6 45010 19.95 814 3.75 P011 

% 
; 

25 
55 

t . 12K8 .% CL -171425 71A 2.75 815 2. 8012 

yD 19.96 12577 .70 527 11.25 826 .0 P020 3.25 

2331 13.06 1207 .40 a'L-5111 47.50 129 3.25 8021 7.50 

'138 12.% 125147 .60 0Lá31 ... 17.50 03013 3.% 9001 .0 
2118 14.% 125L7/GT .70 'J2A'I83'2 .... 3.% /137 .15 500' . 

2%2/879 .65 125N7 .40 GE ,134 3.75 838 3.26 91:03 65 

334 .a 12r8252amp. KL'.610 7.45 841 .% 9f04 A6 

305 1.06 TunBar. 2.25 I1ÿ 615 1.30 043 . .SS 90D6 .% 

3371 CRT 3.M 13-4 Ballnt .a 11.10 . f.% 851.31.10 'scow ruses PON 
3822 . }.% ISR.1.202.1009.% BL860 2.55 010 VK 
3824 1.75 F(1.17 2.% 1(15U . . .. . 9.% 861. 32.50 
3071 CRT 1.15 REL21 3.25 102A . ..% 001 .% NE.2 9030 
ICP151 1.% 2304 Ballast .... '.55 13A .25 865 255 NE.IS .06 

0C24 '240 ....... A7 257.6/GT .56 }.% 866A. .......... 1.10 NE.I6 34 
3176/1299 .05 28137 .40 174 19.50 869 26.50 NE.20 A8 
3FP7CRT 2.95 3011'.57 (For 0:0 . 23.25 0.690 28.95 NE -2I .2s 

3037 CRT 2.95 N'2141e T1141e51 .75 I01 2.15 872A 2.46 NE.48 ' 36 

333pGp55PICRT. 
3.75 33/VT-L1For I:W .% 871. ... .. 1.tS NE -5l . .Os 

RELS 11.% RÁ.j48 
Tal41e41 .75 

MLOT AND FLASHLIGHT BULBS 
SAPI CRT 3.95 34 .a .. Pow 
5BP1 CRT . 2.96 34/14 .35 ,I M 
(CPI CRT - 3.% 46SPre. . .55 y 
.GPI CRT ,.% 46 .50 yy 'il 

512J t .23 EF50.V12:0._. .5 at T 1{ Ñ:ti 
512N 11.25 CF.Q 12 1_0 

'14.111 11 
T.4 

q rla 
5Y3G .ed 12,ffi24 1.75 y,0 bra 
64 .90 VR.75. .% jOa1c 
6AB7 .% 76 .56 N~ñ 
6AC7 .90 VR.78 .%tilt iAáy.1 
6466 .S 80 .46 ieN 
687 .95 FG81.A 3.% 11, 7i: Nalt M et 

DC 71 

An 
.75 69Y .w N-4 .45 

63V .96 
IA.Yw `:i 

T3.0 

oCr 
6C21 19.76 VR80 .70 

0-'-s¡ 
92 .% 6 70 IO05 2.25 Y<a. 

60 .60 FC.105 9.% 
615/GT .50 VR,105 .55 1100 1m 

0.140 
rA 1. 1. r3. 

616 90 V11.111 % 
6N7/GT .60 111TJ 36 
6070 .b VTly EnRINN... .25 

7717 -D 0[45[95 

ús :á 
7b0 .a 
10C .33 220:a 

2vD .31 
25 

12m, .33 
No 

'ó 
35 

m0 :25 
SOD sb 
KO .25 

p :ñ 
1270 2. 210 

m AC 

1. :a Ole 
.26 

eco 
en, 

: 
1203 .n OM 

: 

ail 

C. wo 
074 30 
C. n á 
w 

ao ñ OG4u 
047 rm .43 

tt :b 
ro0 :ñ w 

66 . 
253 .10 

.22. .T 
é e ñ 

25 
06w 

:D 
.öA GOM : a 
c7 á 

0[45[95 

50% DISCOUNT ON ORISONS Of SIMS OR OV0R 

r. v1411v144.: 144 cony 40w.41Ns et eI404.N4 Per.. N. meal 

w., 7...M7 r. 
S.M v 7e.r n4wr1. «.ve.eilew 

/1I4'ELLSj 515111641.,541 Nr.d.r4lr 
a 

04.07.10 41711... 0704415.073 
F A'. M. 

SALES, INC. 320 N. LA SALLE ST., DEPT. SL, CHICAGO 10, ILL. 

254 December, 1949- ELEC1RONICS 

www.americanradiohistory.com

www.americanradiohistory.com


SEARCHLIGHT SECTION 

GUARANTEED 
BRAND 

NEW 

LECTRONIC RESEARCH 

TUBE SPECIALS 
STANDARD 

BRANDS 
ONLY 

RECEIVING 6A6 .87 6SA7GT .52 
TUBES 

6ÁB7/1853 
.72 6SB7Y 

OZ4 .99 6SC7 .66 
OZ4G3 

.59 6AC5GT .94 6SC7GT .61 .59 6AC7 1852 .79 6SD7GT 
IA5GT 

.45 6AC7W 1.45 6SF5 .59 
1A7GT 

.54 6AD6G .79 6SF5GT .59 
IABS 

.69 

.73 6AD7G 1.13 6SF7 
IB3GT/ 6AE6G .72 6SG7 .69 

8016 1.18 6AF6G .96 6SG7GT .68 
1B4P 1.15 6AG5 .89 6SH7 .44 
1135 '25S 1.16 6AG7 1.19 6SH7GT .43 
1C5GT 89 6537 .59 
106 

.69 6ÁK5 . 6SJ7GT .59 
1D5GP 

.94 
1.04 WE6AK5 1.35 6ßK7 .59 

ID8GT 1.04 6AK6 .82 6SL7GT .69 
IE5GP 1.16 6AL5 .69 6SN7GT .64 
1E7G 6AQ5 .72 6SN7W 1.45 
1G4GT 

.66 6AQ6 .65 6SQ7 
IG6GT 

.79 6AT6 .54 6SQ7GT .53 53 
IH4G 

.79 6AU6 6SR7 
IH5GT .59 6AV6 .55 6SS7 .65 
1J6G 1.04 6B4G .94 6ST7 .79 
IL4 
ILA4 

.66 

.94 
6B8 
6B8G .79.79 

6T7G 
6T8 

1.15 
1.04 

ILB4 6BA6 5 6U5/6G5 
1LC5 

.94 6ßA7 .86 6U7G .65 
1LC6 

.73 

.94 6BE6 .65 6W4GT .65 
1LD5 6BG6G 1.72 6V6 LO7 
ILE3 

.94 
73 6BH6 .72 6V6G .59 

1LH4 6BJ6 .72 6V6GT .59 
ILNS 

.94 
6C4 .21 6W7G .79 

1N5GT 
.88 

6C5 .60 6X4 .59 
IN6G 

.69 6C6 .69 6XSGT .59 
1P5GT 

.72 

.59 6C8G .89 6Y6G .88 

1 R4GT 
.94 6D6 

6D8G 
.59 

.87 

6Z7G 
6ZY5G 

1.09 
.79 

IR5 
1S4 
IS5 
11-4 

.29 

.69 

.86 

.64 64 

6E5 
6F5 
6F5GT 
6F6 

79 
.60 
.60 
.69 

7A4/XXL 
7A6 
7A7 
7AD7 

.65 

.65 

.65 

.95 
1T5GT 
1U4 

.94 

.72 6F8G .89 7AG7 
7A8 

.79 

IV 
2A3 
2A7 
2B7 
2E5 
2X2 /879 
2X2A 

.89 
.89 
.79 
.94 
.49 
.79 

6H6G 
6H6GT 

5G 
635 

6J5GT 
636 

.88 

.49 

.48 

.49 

.48 

.48 

.89 

7B4 
7B6 
7C4 

C5 
7C7 
7E5 

.65 

.65 

.64 

.19 

.64 

.65 

.29 

.64 
3A4 .61 6J7GT 

.72 
7E6 

F7 

3A8GT 1.76 6J8G .96 
7F8 
7H7 

.92 
3B7/1291 .29 6K5GT .86 7K7 
3C6 (XXB) 1.15 6K6GT .52 7L7 

.95 

3QDQ6/1299 .29 6K7 .54 7N7 
.79 
.79 6K7G .54 77 

305GT .79 61(8 .83 7S7 
.65 
.96 

3 .61 6K8GT .79 7V7 .96 
3V4 .72 6L6 1.22 .96 

6L6G 1.11 7Y47 .65 
5R4GY 1.08 6L6GA .87 .65 
5T4 .89 6L7 7 10Y .19 
5U4G .59 6N7 .87 12A6 .24 
5X4G .59 6P7G 1.28 12A7 1.16 
5Y3GT .38 6Q7 .69 12A8GT .72 
SY4G .46 6R7 .89 
5Z3 .59 6S7 .94 12AT6GT .59 
5Z4 .79 6S7G 1.02 12AT7 .99 

COAXIAL CONNECTORS 
83-IAP .09 UG-30 1 .94 
83-1H .10 UG-33 l' 14.80 
83-13 .68 UG-34 U 12.80 
83 -IR .28 UG-36 U 12.80 
83-1RTY .45 UG-37/U 12.80 83-ISP .28 UG-58/U .57 
83-1SPN .28 UG-85/U .62 
83 -IT 1.12 UG-86/U 1.22 
83-22AP .85 UG-87/U .68 
83-22F .88 UG-171/U 1.33 
83-22R .48 UG-176/U .16 
83-22SP .48 UG-I80A/U ... 3.82 
UG-7 AP 2.14 UG-191/AP.... 57 UG-12/U .63 MX -198/U .41 
UG-21/U .67 UG-197/U 1.33 
UG-22/U .86 UG-206/U .58 
UG-23/U .63 UG-254/U .8 
UG-24/U .67 UG-255,/U .82 
UG-27/U .68 UG-264/U 1.74 
UG-29/U .83 MX -367/U .15 
I0H-528 British Pye recept. .46 
10H-529 British Pye plug .46 
10H-628 British Pye feed-thru .66 
D-163950 WE Holmdel plug .85 
ES -685696-5 WE Holmdel 70 ohm lack .85 
ES -689172-1 WE Holmdel plug .85 

Type "J" POTENTIOMETERS 
5ÓÓ 

(SS) 
6ÓK 

(SS) 

1000 (SS) 100K 

65ÓK (SS) 100K (SS) 
10K (SS) 200K ((SS) 
15K (SS) 250K (SS) 
20K (SS) 500K íSS) 
25ÌC lmeg. (SS) 
25K (SS) 

All shaft lengths min. 
3/8' except where marked 
(SS) -screw slot 

38c Each 

RADIATION COUNTER TUBES 
AMPEREX 15IN GAMMA COUNTER 9.85 
AMPEREX 100 C BETA COUNTER 49.50 
AMPEREX 200 C ALPHA COUNTER 59.40 

All material brand new and fully guaranteed. 
Terms 20% cash w/ order, balance C. O. D. 

unless rated. All prices F.O.B. our warehouse, 
Philo., Penna. 

12AÚ6 
12AU7 
12AX7 
12BA6 
12BA7 
12BE6 
12C8 
12F5GT 
12116 
1235GT 
12/(8 
1207GT 
12SA7 
12SC7 

.72 

.86 

.64 

.86 

.64 

.59 

.65 

.39 
.49 
.69 
.59 
.59 

12SF5 .65 
12SF7 .69 
12SG7 .69 
12SH7 .49 
12537 .49 
12SJ7GT .49 
12SK7 .59 
12SK7GT .59 
12SL7GT .69 
I2SN12SQ7GT 

..79 59 
12SR7 .69 
12X3 .88 
I4A4 .88 
14A7/12ß7 .79 
14B6 .79 
1468 .79 
14C5 .79 
14117 .79 
1437 .89 
14N7 .89 
14W7 .96 
14X7 .96 
19 1.16 
19T8 1.04 
22 
24A 1.16 .66 
25L6GT .59 
25Z5 .55 
5Z6GT .49 
26 .59 
27 .49 
28D7 .61 
30 Spec. .48 

31 
.62 

2 .99 
33 .99 
34 .99 

35A5í .72 65 
35L6GT .59 
35W4 .45 
35Y4 .65 

35Z5GT .44 
36 .69 
37 .59 
38 69 
39/44 .49 
41 .59 

43 .59 59 
45 .59 
45Z5GT .65 
46 .84 

47 
50 
50A5 
50B5 

55L6GT 
BK55B 
ß155B 

57 
58 
70L7GT 
75 
76 
77 
78 
79 

81 
82 
83 

.86 
1.41 
.79 
.69 
.57 
.798 

.18 

.59 

.72 
.72 

1.24 
.59 

.59 

.59 

.77 

.45 
1.41 
.94 
.79 

83V 15 
84/6Z4 1.65 

5 
117L7GT 1.24 
117N7GT 1.24 
117P7GT 1.24 
11723 .54 
117Z6GT .87 
UV199 .52 
FM -1000 .97 
Cathode Ray 

Tubes 
3AP1 4.63 
3AP4/ 

906P4 5.94 
3BPI 2.59 
3CP1 1.87 

DP1A 5.75 
3EP1 2.92 
3HP7 4.91 
4AP1O 5.35 
5AP1 3.75 
5AP4 4.75 
5BPI 1.89 
5CPI 2.87 
5CP7 3.76 
5FP7 .57 
5HP4 2.90 
5JP4 9.55 
5MPl 10.65 
SMPS 10.65 
7BPl 12.87 
7BP7 4.95 
7BP14 14.95 
9LP7 
905 4.47 
10BP4 24.66 
10FP4 28.88 
12DP7 12.85 
12GP7 12.85 

Photo Cells 
CE -1C/918 .88 
1P24 .29 
923 .97 

930 1.67 88 
931A 3.22 
1645 1.67 

Thyratrons 
OA4G .95 
EL -CIA 3.35 
2D21 1.18 
3C23 
3C31 /EL- 

3.20 

8.95 
8.95 
7.80 

13.70 
9.60 

14.45 
19.90 
19.90 
13.70 
12.70 
14.95 
36.20 

2JB51 3.89 
21(23 23.95 
2X2,'879 .49 

3X2A B22/EL- 
.79 

IC 1.12 

3B27/836A 1.29 

4C35 19.77 
EL -05B 8.95 
C63 4.44 
FG -17 2.89 
FG -33 11.95 
FG -67/ 

1904 8.85 
FG -81A 4.95 
FG -105 9.95 
FG -172 14.50 
WE355A 14.15 
394A 3.77 
KU -610 6.35 
KU -634 17.20 
WL -652/ 

657 38.00 

885 1.8 
1665 .97 
1904 8.85 
2050 .83 
2051 .49 

Transmitting 
& Special 

Purpose Tubes 
0A2 1.32 
1B22 3.87 
1B23 8.95 
1824 4.90 
1B26 4.50 
1B29 2.90 
1B32 3.15 
IB36 4.50 
1842 9.80 
1H20 .58 
2B22 1.41 
2C22 .22 
2C26 .27 
2C34/RK-34 .28 
2C44 .79 
2E22 1.25 
2J21A 
2322 
2326 
2327 
2331 
2332 

2334 
2337 
2338 
2.148 

.28 

.78 
4.92 
.45 
.36 

3.82 
2.44 

RK -60/164I .59 
RK -72 .92 
RK -73 .92 
VR -75 .98 
VR 

-908/0B3 .81 
VT -98 

(BR) 29.90 
C100E 2.30 
100R 2.90 
WE -101D 1.65 
WE -101F 3.62 
VR -105/ 

0C3 .72 
WE -113A 1.32 
WE -120A 1.47 
WE -121A 1.97 
WE -124A 3.80 
VT -127A 2.40 
VR -150/ 

OD3 .72 
203A 6.40 
203B 4.33 
204A 27.90 
WE -205B 1.70 
WE -205F 2.85 
CE -206 2.95 
211 .62 
WE -215A .24 
221A 1.95 
WE -231D 1.25 
WE -245A 1.35 
WE -249C 1.88 
WE -257A 2.77 
WE -259A 4.22 
WE -271A 6.75 

3C24 .44 
3E29 
SN -4/63I - 

4.91 

P1 3.77 
4A1 
4B22/EL- 

.58 

5B 
4B 4/EL- 5.20 

41 
3C 2.44 
6CF 8.70 

4C28 8.85 
4E27 12.75 
5D21 26.50 
5323 14.20 
5329 14.20 
5R4GY 1.05 
6C21 19.88 
634 5.20 
IOTI .58 
10Y .19 
15R .75 
REL-21 3.25 
HK -24G .44 
RK -25 2.11 
RK -34/ 

2C34 
REL-36 
RK -47 
EF-50 
VT-52 
53A 
RK -59 

ASB 

ADJUSTABLE 
STUB 

TUNING 

YAGI ANTENNA 

5 ELEMENT ROTATABLE 
ARRAY- 

450 TO 560 MC 

SAME EXCEPT DOUBLE 
STACKED 6 ELEMENT 
450 TO 560 MC 

$1270 

Same Except 
Double Stacked 

6 Element 
370 to 430 MC 

$2940 
Antennas for AN/APR-4 Receivers 

AT.38A/APT-(70 to 400 MC) $13.70 AT--19/APR-4--(3011 to 3300 MC) $13.70 
MODEL AS13-4 - Radar Equipment - Complete - 1;rand Nec 569.75 CWI.60AAG li'ngc Calibrator for .6811 $39.95 PHASE SHIFT CAPACITOR -Type D-110734-4 Stator -Single Rotor $2.69 

WE -274B 
WE -283A 
WE -293A 
304TH 
304T1. 
WE -310A 

1.06 
1.27 
3.36 
3.86 

.89 
7.50 

815 1.72 
826 .57 
829 3.95 
830B 3.35 
832 3.95 
832A 4.91 

WE -311A 5.80 
316A .66 

836 
36A/3B27 1.29 

350A 1.10 1.18 
350B 1.95 838 2.93 354C 19.50 841 
WE -356B 4.45 843 .59 
361A 4.75 851 27.50 371B .82 852 6.40 
388A 2.95 860 2.44 417A 10.65 861 17.70 
434A 3.65 864 
446A .79 

.19 
866A .95 450TH 19.70 869B 27.00 471A 2.75 872A 1.88 507AX 1.47 874 1.65 

527 9.75 876 .39 
530 17.20 878 

1.39 531 17.80 954 
532A 3.15 955 
559 1.41 

.39 
956 

561 1.45 
.49 

957 
579B 5.85 

.49 
958A .49 

HY615 .29 991 .29 
631 -PI 3.77 1005 .24 
700B 16.90 1201A /7E5 .29 
700C 16.90 1203/7C4 .19 
700D 16.90 1294 ' 1 R4 .29 
702A 2.95 1299/3D6 .29 
702B 3.87 1602 .68 
703A 3.90 1611 .77 
704A 2.75 1613 .61 
705A 1.17 116 
707A 5.22 1619 .19 
707B 6.95 1624 .69 
708A 4.85 1625 .19 
710A 2.25 1626 .29 
713A 1.45 1629 .29 
714AY 6.95 1630 3.11 
715A 6.75 1631 1.38 
715B 9.95 1636 3.77 
717A .97 1638 .70 
721A 3.93 1641/RK-60 .59 
723A/B 16.50 1644 1.17 
724A 3.22 1960 1.21 
724B 3.22 UX-6653 .65 
72SA 8.95 7193 .22 
726A 14.50 8011 .87 
730A 10.95 8012 1.45 
73 IA .45 8012A 1.91 
WL787 9.80 8013 .92 
800 
801A 
802 

1.88 
.48 

4.25 
80I3A 1.42 

8016 1.18 

803 4.87 8020 1.39 

804 8.95 8025 3.17 
805 4.75 9001 .42 
807 1.15 9002 808 2.19 

.39 

9003 810 
811 
813 

6.55 
1.71 
6.95 

.39 
9004 .39 

9006 
189048 (6A- 

814 3.79 Tungar) 3.15 

KOLLSMAN INSTRUMENT 
LOW INERTIA SERVO MOTOR 

Type 937-0240 

Freq. Cycles 100 Res. -Phase 1 30611 Volts -Phase 1 85 IRes.-Phase 2 7762 Volts -Phase 2 68 No. of Poles 4 Current -Phase 1-110 MA Speed -RPM 2650 Current -Phase 2-40MA Weight -Oz. 6.5 Input Watts -No Load 2650 RPM CW 5.8 Input Watts -Stalled 5.0 Torque Stalled -(Oz. In.) .80 Temp. Rise (°C)-2650 RPM -No Load 54 Temp. Rise (°C) -Stalled 54 Reversing Time -(Seconds) 0.1 Moment of Inertia (G. CM.,) 6.7 

Will Operate Satisfactorily at 60 Cycles 
Original Price $34.50 -Our Price -$8.22 ea. 

$750 EACH -Lots of 10 

GENERAL ELECTRIC 

FG -172 
THYRATRONS 

$1450 

$1000 EA. 

IN LOTS OF 10 
BRAND NEW 

ORIGINAL CARTONS 
FULLY 

GUARANTEED 

AMERTRAN 
FILAMENT TRANSF. 
Pri- 115 Volt. 60 co. 
Sec -5 Volt -190 Amp. 
35 KV. Insul. 

$1950 

AT-48/UP 
3 CM HORN ANT. 

$395 
$3.50 each (Lots of 10) 
Type N Plug to connect 
to Probe 67f 

LECTRONIC RESEARCH LABORATORIES 
1021-23 CALLOWHILL ST. PHILA. 23, PA. 

Telephones - MARKET; 7..6590 and 6591 
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SEARCHLIGHT SECTION 

Finest of Surplus PEAK ELECTRONICS CO. Fraction of Cost 

HIGH CURRENT MICAS 

Type G4 Ceramic Case 

53/4" High, 5" Diameter 
Tolerance 5% or Better 

CAP Amps Amps KV Price 
MFD 1 Mc 300 Kc DC Each 

.08 60 42 4 $30.50 
4 32.50 

.05 60 42 5 27.50 

.037 45 35 6 29.50 
:02 40 30 9 32.50 
02 55 38 10 34.50 
.0117 40 27 14 27.50 
.0075 39 27 15 27.50 
.009 40 25 15 32.50 
.00978 40 25 15 32.50 
.01 43 28 15 34.50 
.0025 23 15 20 32.50 
:00315 26 18 20 33.50 
.00411 27 18 20 34.53 
.004 30 20 22 38.50 
.0033 25 16 25 38.50 
.00082 14 8 30 30.50 
.001 16 10 30 31.50 
.00132 20 12 30 32.50 
.00153 21 13 30 33.50 

TYPE 
.0013 

G3 4" High 5" DIAMETER 
15 9 15 19.50 

G1 27/3" High 2-1/16 DIAMETER 

.004 16 11 6 4.95 

BAKELITE 
CASED 
MICAS 

MMF VDC Price MMF VDC Price 

D .001 600 $ .18 D .005 3 KV $ .70 
E .01 600 .26 C .005 3 KV 1.24 
D .02 600 .26 C .006 3 KV 1.50 
E .027 600 .26 D .002 3 KV .70 

C .01 1 KV .45 C .0001 5 KV .70 
C .056 1 KV 50 C .0005 5 KV .85 
C .07 1 KV .55 C .0015 5 KV 1.60 
D .02 1200 .35 C .003 5 KV 1.90 
C .024 1500 .65 C .005 5 KV 2.50 
C .033 1500 .75 B .007 5 KV 2.75 
C .015 2 KV .80 B .002 6 KV 3.50 
C .02 2 KV .90 B .003 6 KV 3.75 
D .002 2500 .45 B .006 6 KV 4.25 
E .005 2500 .55 II .0005 8 KV 2.90 
C .025 2500 1.25 B .0012 8 KV 3.25 
C .001 3 KV .90 B .003 8 KV 4.75 

C .002 3 KV .95 B .004 8 KV 5.59 

CONSTANT VOLTAGE TRANSF. 

OutO t 115 volts, 
l. 

350 Vp 
or 190.270 volts 9 cycles. 

a. 

CHOKE BARGAINS 
6 Henry 60 ma 300 ohms 3 for $0.99 
6 Henry 60 ma 220 ohms 2 for .99 
8 Henry 160 ma 140 ohms .99 
1.5 Henry 250 ma 72 ohms .59 
6 Henry 300 ma 65 ohms 3.75 
4.3 Henry 620 ma 42 ohms 6.95 
Swing, Choke 1.6/12 Henry I Amp/l00 

17.95 ma 15 ohm 

OIL CONDENSERS 
20 mfd 330 vac -1.85 

5 mfd 150 vac- .49 
1 mId 600 vdc- .29 
2 mfd 600 vdc- .39 
4 mfd 600 vdc- .59 
6 mfd 600 vdc- .79 

3/3 mfd 600 vdc- .79 
10 mfd 600 vdo- .89 
20 mfd 600 vdc-1.99 

4 mfd 1000 vdc- .95 
15 mfd 1000 vdc-2.95 

2 mfd 1500 vdc-1.25 
4 mfd 1500 vdc-2.25 
6 mfd 1500 vdc-2.95 
1 mId 2000 vdc-1.45 
2 mfd 2000 vdc-2.25 

4 mId 2000 vdc-3.95 
10 mfd 2000 vdc-6.95 
2 mfd 4000 vdc-1.95 
1 mfd 5000 vdc-4.50 

.1/.1 mId 7000 vdc-2.25 

.1 mfd 7500 vdc-1.95 
1 mId 7500 vdc-9.25 

.017.01 mfd 12 kv 
dc -5.75 

.005/.01 mfd 12 kv 
dc -5.50 

.65 mfd 12.500 
vdc-12.95 

.75/.35mtd8/16kv- 7.95 
2 mfd 18 kv dc -59.50 

5ltd 15 kv de -15.95 

W. W. POWER RHEOSTAT 
25 Ohms 25 Watt .49 

150 Ohms 50 Watt .59 
250 Ohms 50 Watt .59 
300 Ohms 50 Watt .59 
Dual 200 Ohms 50 Watt .79 
8 Ohms 150 Watts 1.79 
25 Ohms 600 Watts with Knob 5.95 

PANEL METERS -BRAND NEW 

2" WESTON .0.1 Ma Dc 26 ohms res $3.50 
2" GE 0-1 Ma DC (volt scale) 2.95 
2" GE 0-5 Ma DC (amp scale) 1.95 

2" GE 0.30 Volts DC 1000 ohm/v 2.50 
2" WESTON 150-0-150 Microamps DC 3.49 
2" GE 0.30 Amps DC 2.45 
2" GE 0-1 Amp RF (Internal Thermo) 2.45 
3" WESTINGHOUSE 0-2 Ma DC 3.95 
3" WESTERN ELECTRIC 0.80 Ma DC 2.95 
3" DEJUR 0-100 Ma DC 
3" GE 0-200 Ma DC 
3" WESTON 0.50 Amps AC 
3" TRIPLETT 75 Amps AC 

3.952.95 

4.95 
2.95 

3" WESTINGHOUSE 0-20 Ma DC 3.95 
2" TRIPLETT 0.300 VAC 2.95 
6" WESTON 0.10 Amps DC Mod. 271 9.95 

ADVANCE 
D. P. D. T. 

ANTENNA RELAY 
110 V. 60 cycle coil Steatite 
insulation. Only $1.95 each. 

DUNCO RELAY. 6 Volt 60 Cycle AC Coil DPDT 
Ceramic Insulation 1.95 

WESTERN ELECTRIC TRANSTAT Input 115 Volts. 
60 Cycles. Output continuously variable from 0.130 
Volts. 10 Amps, 1.3 KVA 15.45 ea. 

FILAMENT TRANSFORMERS 
110V 60 Cy Pri. Fully Cased. 
5 Volt 15 Amp $2.75 2.75 2.5 Volt 10 Amp 
2.5 Volt CT 21 Amp 4.75 
6.3 Volt 10 Amp 1.89 

MULTIPLE SECONDARIES 
S1/4V CT 21A, 7.5V 6A, 7.5V 6A $4.95 
5 Volt 4A, 6.3V, 3A 
2.5V CT 20A, 2.5V CT 20A 6.95 

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"x 
IO". Brand new with tubes plus running spare parts 
including extra tubes. Great value. Only $69.50. 

50 megohm 35 watt Resistor with 
mount .$1.95 each: 10 for $15.00 

1500, 5000 Ohm 100 Watt Ferrule Resistors. 
20,000 Ohm 50 Watt Ferrule Resistors. 
Any Types Only 10 for .99. 

MINATURE HEADPHONES 
250 ohms imp. Can be used for 
sound power Telephones, etc. 

Type HS 30 .69 ea. 

LARGE QUANTITY AVAILABLE 
AT REDUCED PRICES 

Hì Imp. Transformer for Above .49 

PLUG IN CAPACITOR 
R x 8 Mfd 600 volts DC. Oil filled. Plugs into stan- 
dard 4 prong socket. 3% h x 31e w x l' d $1.39 

UTC type PA 5000 ohm plate to 500 ohm line and 
6 ohm voice coil. IO watts. 60 to 10,000 cps±l 
DB. GREAT VALUE ea. $2.75 

Thermal Time Delay Relay. 15 to 30 seconds, plugs 
into 4 Prong Tube Socket Glass Enclosed. 250 V. 

.95 ea. 

Mallory Vibropack Kit. 6 Volt Input. Output 300 
Volts at 100 MA. Transformer & Vibrator. 

$5.95 for both 

U. H. F. COAX. CONNECTORS 
831AP-UGI2U. UG-1411.831, R831SP 35 ea. 

Precision 15 Meg. 7% Accuracy Resistor, Non - 
inductive, 1 watt, hermetically sealed in gloss 
29 ea. 10 for $2.50 

HIGH CURRENT PLATE 
TRANSFORMER 

820 Volts CT at 775 MA. Pri. 
110/220 Volts 60 Cycles. Wt. 36 

lbs. Fully Cased 6.95 

SCOPE TRANSFORMERS 
Pri 110V 60CY - Hermetically Sealed 

2500 V @ 12MA $3.95 

1050V @ 20Ma, 20V 4.5A, 2.5V 5A 4.75 

SCOPE AND FIL. TRANSFORMER 

Pri. 115 volts. 60 cycles. Sec. 

4400 volts RMS 4.5 MA., 5 volts 
CT 3 amps.. Fil. Ins. 15 KV 
RMS test. Hermetically sealed. 

Has insulated plate cap for rec- 

tifier. Made by Raytheon. 4'/2 x 

5 x Sys Only $6.75 

WESTINGHOUSE 

Type MN Overcurrent 
Relay, Adjustable from 
250 ma. to 1 amp. Ex- 

ternal Push Button Re- 

set. Enclosed in glass 

case. Hand calibrated 
adjustments, only $5.95. 

WIRE WOUND RESISTORS 

5 Watt type AA. 20.25-50.200.470.2500- 
ea. 4000 ohms 

10 watt type AB, 25.40-84-400-470-1325- 
.15 ea. 1000.2000-4000 ohms 

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 WIRE WOUND RESISTORS 
Ohms: 100.150.1500-2500-3k4k-4500-5k-5300-10k 

15k -18k 15 ea. 8 for .99 

ADJUSTABLE RESISTORS 

20 Watt: I. 5. 50 Ohms , .25 
50 Watt: 80, 100. 500 Ohms .35 
75 Watt: 40, 80, 100. 150. 200 Ohms .39 

100 Watt: 20, 50. 75. 120, 180 Ohms .49 
150 Watt: 50, 100 Ohms .59 

ALLEN BRADLEY SOLENOID 
110 V. 60 cycle coil. DPST .25 Amp Contacts...53.95 

OHMITE TAP SWITCH 
Single Pole, 6 Position, 50 Amp. Contacts. Model 
412 $3.95 

ODDS AND ENDS BARGAINS 
.004 1000 VDC Micas 9 for .99 
.01 600 VDC Mica Cond 9 for .99 
.02 400 V DC Tubulars 15 for .99 
.05 600 VDC Oil Tubular 10 for .99 
10 MMF Midget Variable Coud 4for .99 
Heinman 5 Amp 110 VAC CKT Breaker .99 
Meineman 25 Amp 110 VAC CKT Breaker 1.49 
2 MFD 250 VAC Oil Cond 5 for .99 
Solar .02 600 VDC Dominoes 9 for .99 
Erie .0005 N750D Ceramicons 15 for .99 
Ix.l 2 KV DC Oil -Condenser .79 

H&H SPST P.B. Switch N.0 5 for .99 
1/40 Amp (25 Ma) Littlefuses 15 for .99 
.25 MFD 600 V. Tubulars 61er.99 
Butterfly Cond. 2.11 M MF Ball Bearings 2 for .99 
.0015 5% Silver Micas 9for .99 
Midget Closed CKT Jacks 7for.99 
CD Type 4 .001 600 VDC Micas 5 for 4.99 

GENERAL PURPOSE TRANSFORMERS 
Ideal for Bias, Filament Isolation. Stepdown, etc. 
2 isolated 110v pr. sec. 110v at 900 ma plus 6.3 @ 
2 amps. Fully cased Now $1.49 ea. 

Tremendous stocks on hand. Please send 
requests for quotas. Special quantity dis- 
counts. Price f.o.b. N. Y. 20% with order 
unless rated, balance C. O. D. Minimum 
order $5.00. 

PEAK ELECTRONICS CO. Phone CO 7-612 

188 Washington St., New York 7, N. Y. DEPARTMENT EA 
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SEARCHLIGHT SECTION 

EQUIPMENT SALE 
New, Used 

BC -733D rei0lver $8.95 $3.95 
R89/ARN5 receiver 8.95 3.95 
APN1 transceiver 9.95 4.95 
SCII -518 altimeter 29.50 complete 

TUBES ! ! 

SPECIALS OF THE MONTH S 

Sigma sens, relay SPDT $1.69 
200w power supply hit 16.95 
Tuning unit TU -2 i 1.95 
3"scope shield 1.49 

BRAND NEW! STANDARD BRANDS! NO SECONDS! COMPARE! TUBES! 
11321 $2.87 
11322 3.95 
1B23 8.95 
IB24 4.69 
1B26 4.57 
1B27 8.95 
113293 3.49 

2.95 
1B36 .- 4.59 
1B38 36.50 
1021 5.75 
1N21 .95 
IN21B 1.65 
1N23 .79 
1N23A. . .79 
1N23B 1.95 
1N34 .79 
1P24 .79 
1S21 3.95 
2AP1 3.69 
2021 .27 
2022 .09 
2026 .19 
2034 .27 
2040 6.59 
2043 19.95 
2044 9.95 
2046 8.95 
2051 8.25 
21321 . . . 1.17 
2F.22 1.29 
2E26 3.49 
22214... 10.95 
2322 7.95 
2226 7.95 
2327 13.95 
2330 49.50 
2231 9.75 
2J32 12.95 
2J33 19.95 
2234 19.95 
2J37 12.95 
2338 12.95 
2339 29.50 
2J40 49.50 
2346 89.50 
2J48 39.50 
2249 22.50 
2J50 39.50 
2251 89.50 
2.153 14.95 
235413.. 39.50 
2361 37.50 
2262 37.50 
2K25. . . 23.95 
2K20.. . 14.95 
3API 4.85 
31322 2.69 
31324 1.59 
31325 4.87 
3B26 1.79 
31327 3.85 
3BP1. , 2.95 
3023 2.47 
3C24 3 
3030 .34 
3C31 3.95 
3045 12.95 
30P1 1.49 
3D21A 1.95 

3DP1.. $5.95 
3EPI 2.69 
3E29 8.97 
3FP7 1.75 
3GP1 6.75 
4-65A 14.49 
4-125A, 27.45 
4-2501 37.45 
4API0 4.75 
41324 3.95 
4035 19.50 
4E27 12.75 
4J32 97.50 
SAP1 1.95 
5AP4 1.95 
5BP1 1.89 
SBP4 . . . 2.69 
5CP1 1.69 
SCP7 9.95 
5021 34.95 
5FP7. . . 1.35 
50P1 . 5.95 
5JP1 49.50 
5JP2 9.95 
5JP4 49.50 
5J29 12.95 
5230 49.50 
5LP7 . . 13.95 
SNP! . . 2.89 
648,6 4.95 
6021 19.69 
6F4 5.59 
634 5.95 
713P7 4.65 
9JP1 6.95 
10B114. . 22.50 
l0Y .49 
12DP7 12.50 
120P7. 1 13.95 
1211P7 13.95 
15F 1.29 
15R .65 
23134 .39 
24G .37 
30 Spec_ .17 
45 Bper.. .26 
75TL . . . 3.69 
100R 1.85 
100TH.. . , 11.50 
100TS. . . 2.25 
204A 57.50 
205B 1.75 
211 .42 
2154 .65 
2170 9.95 
21 7.50 
228A 41.95 
225 8.70 
227A. 2.95 
2311) 1.25 
24913 2.49 
2490 _ . . . 1.79 
250R 7.45 
250TH. . 18.95 
2.50'I'1. . . . 18.75 
274B.. 1.05 
294A 4.57 
304TH. . 3.75 
31147'1.. . 1.39 
3054 24.95 

307A $3.75 
3164 .54 
327A 2.75 
338A 3.95 
350A 2.95 
350B 1.89 
3534 2.95 
353B 7.95 
362A 1.95 
368AS 3.95 
37113 .69 
388A 2.69 
393 1 3.69 
394 4 3.69 
4I7A 9.95 
434A 2.95 
446.4 5 
50TH 17.95 

450TL 37.50 
527 6.75 
559 .98 
5754 12.69 
631P1 . 3.75 
70011/C/D 19.95 
701A 2.95 
702.4 2.75 
703A 3.95 
705A 1.10 
70613 18.95 
7060Y 18.75 
706FY 47.50 
70713 14.95 
708.1 3.95 
7134 1 09 
7141Y 4.95 
715B 69 95 7150...... 22.50 
7174 .59 
721.4 2 69 
7234 13 . . 7.75 
7241 13 . . . 2 95 
725A 6 95 
726.1 13.95 
7304 9 95 
750T1 45.00 
800 175 
8014 .29 
802 4 25 
803 3.49 
8174 8.95 
8(15 3.69 
807 1.10 
808 1 39 
809 2.75 
810 7 95 
811 2.10 

81211 6.90 
813 6 25 814..... 2.49 
815 1.35 
816 97 
826.. . ,39 
82913 7.45 
831113 3.49 
8324 4 89 
8334 34.49 834....., 5 75 
836.1 .97 
837.. 1.69 

838 $2.45 
841 .35 
843 .29 
845 4.10 
851 12.95 
860 9.95 
861 9.95 
864 .39 
865 1.92 
866A 1.05 
866JR .98 
86913 27.95 
872A 1.39 
874 .39 
876 .29 
878 1.98 
884 1.39 
885 1.39 
902P1. 3.69 
905 2.95 
908 4.95 

923 
9 

30 .85 
931A... 2.69 
953B . 19.95 
954.. .37 
955 .37 
956 .39 
957.. .24 
958A .24 
959 .37 
991 .24 
1603. 2.85 
1611..... .97 
1613 .49 
1614 1.39 
1616. .75 
1619 .17 
1824 1.10 
1625 .37 
1626 .27 
1629 .24 
1630 .98 
1631 1.45 
1632 .69 
1633 .79 
1636 3.69 
1638 .79 
1641 .49 
1642 .27 
1685 1.10 
1851 .97 
1960 .89 
2050 .98 
2051 .43 
7193 .19 
8005 4.75 
8011 2.25 
8012 1.39 
80131,... 1.39 
8014.4... 22.50 
8016 1.15 
8020 1.29 
8025 4.95 
9001 .37 
9002 .29 
90(13 .33 
9004 .37 
9005 1.95 
9006 .24 

C51t $6.95 
06.4 7.95 
063 3.95 
010013 1.95 
CK507AX 1.95 
CK1005. . .09 
CK1006 .65 
0K1090 2.95 
EF'50 .39 
F123A 12.75 
F125A 14.95 
10274 16.50 
F1284 75.00 
F606 22.50 
F660 125.00 
F8624 450.00 
F017 2.85 
FG27A . 8.95 
FG81 A . , 3.85 
F095. . . 17.95 
FG10.5. . 9.75 
F0172 13.95 
FT210. . 13.95 
01.146 9.95 
0L451 1.29 
GL562 . . 85.00 0697 69.50 
HY115 .75 
HY615 .25 
I3YE1148- .37 
K('4 49.50 
KI'810 9.75 
ML 1O0 . . 49.50 
11I.101 79.50 
111.5(I1 . . 69.50 
111.502 89.50 
REL21 2.95 
11E1.36 .59 
RK21 1.59 
RK23 4.85 
RK25 3.65 
11K33 .27 
RK34 .27 
R1(59 1.95 
RK63 18.95 
RK65. . . 24.95 
RK72 .69 
RK73 .79 
RX21 3.19 
RX120 8.95 
Sß4(3 .89 
TZ40 2.95 
V70D 6.95 
VR65A .98 
VR75 .89 
VR78 .29 
VR90 .65 
VR105 .79 
VR150 .55 
VT127.1 2.19 
VT158 14.95 
VU111 .59 
WL468 - 6.95 
WL530 14.95 
WL5:31 7.95 
W1,532 . 1.98 
W1,538 2.25 
WL578 1.29 
WL616 87.50 
\\'1.619 19.95 

012 $1.57 
014G 
UB2 074,.. 
0L1 
143 
144 
1A4P . 

1A5GT 
146 
1A7GT 
14115... 
1134 
1135/25S 
1C5GT 
106 
107G..., 
105011.. 
107G 
1D8GT 
1F4 
1F5G 
IG4GT 
1(360T.. 
IH4G 
11350T 
1H6GT 
IJ6GT 
1L4 
1LA4.... 
1LA6.... 
1LB4.... 
1LC5.... 
1LC6.... 
1LD5 , 

1LE3. .. 
1LG5. . . . 

1LH4.... 
1LN5 
1 N5GT . 

1P5GT... 
1Q5GT... 
1R4 
iR5 
1S4 
185 
1T4 
1T5G"1 
1U4 
IV 
2A3 
2A4G 
2A5 
2A6.... 
2.47 
2V3G... 
2X2 
2X2A... 

3B7 
3133 
3Q4 
3Q5GT. . 

3S4 
5R4G Y. 
5T4 

l'4G 
5V4G .. 
5W4 

.95 
1.75 
.57 
.25 
.44 

1.09 
.97 
.49 
.79 
.67 
.49 

1.19 
.89 
.67 
.89 
.89 
.97 
.89 
.95 

.75 

.69 

.69 

.69 54 

.87 

.89 

.55 

.79 

.89 

.89 

.79 

.57 

.79 

.89 

.89 

.65 

.67 

.59 

.67 

.67 

.69 

.69 

.59 

.57 

.79 

.59 

.69 

.97 
1.07 
.69 
.79 
.89 
.99 
.39 
.69 
.37 
.99 
.35 
.35 
.59 
.67 
.67 

1.10 
.897 

.89 

.79 

5X 1<; . . 

51":3(1'-. 
51"ItL 
5713 
57 I 

6 4 
6.'17 
6:1> 
611,7 
13A('7 
6.11 ti( 
6.105. 
6AG7... 
6AH6. . . 

6AJ5... 
6AK5. . . 

6AK6. 
6AL5...- 
6AQ5 
6406. 
6AT6... 
6AÚ6 
6AV6... 
6B4G 
6B6G 
6B7 
61380 
683.46 
6BE6. 
6BF6 . . . 

6BG6G.. 
613116... 
61326 
604 
605., 
606...,.. 
608(1. . . 

606 
608G... 
6E5 
6F5 
6F6 
6F7 
6F8G. 
6060. 
6116 
6.15 
626 
637 
6K6G'l'.. 
61(7 
6K8 
61,5 
6L6 
6L6GA 
6L7 
6M7 

6R7 
6S7 
6547 
6807 
6SD7GT 
68E5 
68E7 
6807 
65117 
6827 
6SK 7 GT 
681.70T 

.47 

.87 

.69 

.47 

.65 

.85 

.87 

.69 

.47 

.49 

.77 

.67 

.45 

.49 

.79 

.89 
1.17 
.87 
.79 
.79 
.59 
.79 
.89 
.44 
.59 
.69 
.49 

9 
.59 
.49 
.57 
.55 
.65 

5.59 
37 

.49 

.49 

.79 

.89 

.69 

.79 

.79 

.77 

.79 

.98 
1.29 
.79 
.85 
.79 
.65 
.59 
.59 
.47 
.59 
.47 
.89 
.79 
.89 
.89 
.55 
.57 
.57 

1.47 
.57 
.59 

68N6G"I'. . 

6SN7GT' 
6807 
6SR7GT 
6S87 
6T7G . . . 

6175 
6U7G... 
6V6 
6V6GT 
6X4 
6X5GT.. 
6Y6G 6270... 
6ZY5(:. . 

7A4 XXL 
716 
7.47 
7AG7... 
7134 
7136 
7B7 
704 
705 
707 
7E5... 
7F.6.... 
7E7... 
7F7 
7H7 
71,7 
7N7 
7Q7 .a R7 

.47 7W7 

.57 7X7 
7Y4 
774 
12:1 
1216 
1217 
12A8GT. 
12AH7GT 
12AT6 . . . 

121136 .. 
12AU7 . . . 

12BA6 . . . 

12BE6 . . 

12C8 
12 F5GT 
12H6. 
1225 
I2K7... 
123(8 
12Q7 
12SA7.. . 

12807.-. 
128E7 
12807.. . 

128117-- 
12827. 
128K7 
12SL7 
128N7 
12507 
128117 
1273.. 
14A4 
14.47 
14136... 

9.97 
.65 
45 

.57 

.59 

.98 

.65 

.55 

.97 

.63 

.59 

.49 

.67 
1.15 
.69 

.69 

.57 

.72 

.57 

.59 

.59 

.37 

.57 
59 

.67 

.59 

.69 

.69 

.64 

.69 

.67 
.59 
.69 
.89 
.89 
.57 
.57 
.57 
.19 
.98 
.59 
.85 
.45 
.67 

.57 

.49 

.49 

.58 

.27 
.54 
.59 
.49 

.57 

.57 

.57 

.35 
.49 
.57 
.59 
.52 
.49 
.49 
.79 
.79 
.69 
.67 

I4F7 
14E8 
14H7... 
14N7 
1407 
14137 
15 
19 
24A 

25Z5 
25Z6 
26 
27 
283Ó07. . . 

31 

32L7GT 
33 
34 
35/51 
35A5 
35B5 
35C5 
35L6 
35W4 
35Y4 
35Z3 
3524 
35Z5 
37 
38 
39/44.. 
41 
42 
43 
45 
4523 
4525 
46 
47 
50A5 
50B5 
50L6 
50Y6 

58 
57 
58 
59 
70L7 
71A 
75 
76 
77 
78 
80 

82 
83 
83V 
84/6Z4 
85 
897L7/T17 

117N7.. . 

117P7.. . 

11723 
1177.6 

$.69 
89 

.65 

.89 

.57 

.67 

.89 

.98 

.53 

.49 

.49 

.57 

.47 

.35 

.57 

.89 

.97 

.97 
,69 
.69 
.57 
.67 
.65 
.65 

.54 39 

.49 

.57 

.44 

.39 

.35 

.29 

.27 

.52 

.49 
.49 
.52 
.57 

.49 69 

.69 

.69 

.55 

.52 

.57 

.87 

.45 

.38 

.49 

.89 
1.17 
.67 
.53 
.39 
.43 
.45 
.39 

1.29 
.87 
.72 
.89 
.63 
.69 
.39 

1.29 
1.37 
1.27 

.65 

OIL CONDENSERS 
All Ratings DC 

.25 mid 600v 5.37 2 mfd 2000v 

.5 mfd 600v .37 4 mid 20(10v 
1 mfd 600v .37 8 mid 2000v 
2 mfd 600v .37 15 tord 2000v 
2x2 mfd 600v .77 .1 mid 2500v 
4 mid 600v .57 .25 mid 2500v 
6 mfd 600v .97 .5 mid 2500v 
8 mid 600v 1.07 .05 mfd 3000v 
10 mfd 600v 1.27 .25 mid 3000v 
.25 mid 1000v .47 .5 mfd 3000v 
6 mid 1000v -57 1 mid 3000v 

1 mid 1000v .67 2 (nid 3000v 
2 mrd 1000v .77 4 mfd 3000v 
4 mfd 1000v 1.37 12 mid 3000v 
8 mid 1000v 1.97 1 mrd 4000v 
10 mfd 1000v 2.07 2 mid 4000v 
15 mfd 1000v 2.47 3 mfd 4000v 
20 mid 1000v 3.27 1 mi<! 5000v 
.5 mid 1500v .77 4 mfd 5000v 
I mfd 1500v .97 .1 mfd 7000v 
2 mfd 1500v 1.17 1 mid 7000v 
4 mfd 1500v 1.77 .01 mfd 7500v 
24 mfd 1500v 5.47 .02 Infd 7500v 
.1 mfd 2000v 1.07 03 mfd 7500v 
.25 mfd 2000v 1.17 1 mid 7500v 
.5 mid 2000v 1.27 .02 mfd 12000v 
1 mid 2000v 1.07 

1.47 
3.77 
3.97 
4.95 
1.45 
1.77 
1.98 
1.75 
2.65 
2.75 
2.98 
3.47 
4.45 
6.97 
4.25 
4.85 
5.45 
4.98 
5.45 
2.97 
5.97 
2.45 
2.75 
2.97 
6.95 
9.97 

HI CAPACITY CONDENSERS 
All Ratings DC 

2x3500 
2500 
3000 
2x1250 
1000 
200 

mid 
mid 
mfd 
mid 
mfd 
mfd 

20v 53.47 : on 
3v .35 t )íl0 
25v 2.45 411110 
10v 1.27 2350 
15v .98 10000 
35v .57 

mid 
mfd 
mid 
old 
mfd 

56v 
1ßv 
40v 
24v 
25v 

.45 
1.95 
3.25 
2.25 
4.57 

TRANSFORMERS -115v 60 cyc 
HI -VOLTAGE INSULATION 

6350v Ca? .025 arms $12.95 
2500v @ 4 ma; 6.3v @ 14; 2'1,v <,! 21 5.97 
2500v @ 15 ma.... $4.29 "lu_n, o' 10 nta 3.97 
1700v @ 4 ma; 6.3v @ lA; 23'sv «' 7-1 4.98 
1600v @ 4 ma; 700v CT @ 150 ma: r...c @ 9A 4.97 
1500v @ 7 ma; 2.5v @ 1.75A 4.47 
525-0-525v @ 60 ma; 925v @ 10 ma: 2x5v @ 34: 

6.3v @ 3.64; 6.3v @ 2A; 6.3v @. 14 6.97 
500-0-500v @ 175 ma 4.95 
500-0-500v @ 25 ma; 262-0-262v C 55 ma; 0.3v 

@ lA; 2x5v @ 2A - 4.45 
425-0-425v @ 75 ma; 5v @ 3A; 6.3v C 1.5.4 3.98 
400-315-0-100-315v @ 200 ma; 2.5v 94 8A; 5v e'' 

3A; 2x6.3v @ 9A 5.95 
385-0-385-550v @ 200 ma: 2.5v @ 24: 5v @ 3.1: 

3x6.3v @ 6A-pri 110/220 6.27 
385-0-385v @ 70 ma; 2.5v @ 10A; 5v @ 6.1; 5v 

@ 3A 4.95 
340-0-340v @ 300 ma; 1540v at 5 ma 4.95 
000v CT @ 100 ma; 5v @ 2A; 121/2v @ 2:1: 

121/2v@3A 3.37 
300-0-200v @ 65 ma; 2x5v @ 24: 6.3v la 2439; 

6.3v @ lA 3.47 
255-0-25:5v @ 240 ma; 325-0-325v @ 12 ma 4.98 
120-0-120v @ 50 ma .97 
80-0-80v @ 225 ma; 5v @ 2A; 5v @ 4 ma 3.49 
311v @ 154 $9.95 24v @ 104 4.47 
18v @ 154 8.95 13.5v CT C' :;.254.. 2.47 
12.6v CT @ 104; 11v CT @ 6.5A 6.95 
12v CT @ 104; 2x9v CT @ l0A 7.49 
2x10.3v CT @ 74 6.95 
8v CT @ lA .97 
6.3v @ 2135A; 6.3v @ 2.4; 21,5v @ 24 4.45 
0.3v @' 12A 6.3v Câ- 21; 115v @ .1 amp 3.45 
0.3v @ 10A 6.8v n' .04 2.47 
0.3v CT @ :.SA[ 2x2.5v @ 31, 2.97 
6.5v C 8A; 6.5v (d 51,; 5v C' SA; 2.5v tá 1.75A 4.45 
6.3v @ lA; 2.5v @ SA.. $2.25 6.3v b' IA.... .77 
Sv Ca? 20A; 10KV ins... 9.97 .Ov C" 15 arms. 1.77 
5v @ SA: 2.5v @ 2A... 2.97 2.5v @ 104. .. - 3.97 

SELENIUM 
Full Wave 

INPUT 

RECTIFIERS 
Bridge Type 

OUTPUT 
up to 18v AC up to 12v DC y/i Amp. $1.47 
up to 18v AC up to 12v DC 1 Amp. 1.97 
up to 18v AC up to 12v DC 5 Amp. 5.27 
up to 18v AC up to 12v DC 10 Amp. 8.97 
up to 18v AC up to 12v DC 15 Amp. 11.57 
up to 18v AC up to 12v DC 30 Amp. 22.57 
up to 36v AC up to 28v DC 1 Amp. 3.47 
up to 36v AC up to 28v DC 5 Amp. 8.57 
up to 36v AC up to 28v DC 10 Amp. 14.57 
up to 36v AC up to 28v DC 15 Amp. 22.27 
up to 115v AC up to 100v DC .25 Amp 2.57 
up to 115v AC up to 100v DC .6 Amp. 5.27 
up to 115v AC up to 100v DC 5 Amp. 22.57 
up to 115v AC up to 100v DC 3 Amp. 17.97 

FILTER 
HI -VOLTAGE 

CHOKES 
INSULATION 

1n hy @ 400 Lea $5.97 
15 hy @ 70 tua 1.17 

1 by @ 800 ma.., .$14.97 
10 by @ 250 ma... 2.47 

12 by @ 150 ma 3.47 10 by @ 200 ma... 1.98 
30 hy' @ 60 ma 1.37 10/20 by @ 85 ma. 1.57 
.05 by @ 15 amps 7.57 15 hy @ 125 ma... 1.47 

hy @ 5 amps 6.97 15 by @ 100 ma... 1.37 .1 
1 by @ 600 nta 5.97 3 by @ 50 ma.... .27 
2n1 by @ 10 ma 3.47 30 hy dual @ 30 ma 1.47 
Ocu by g> 1 ma 3.17 3/30 by @ 250 ma. 3.47 

25 hy @ 2 ma 3.47 2 hy @ 175 ma.... 1.49 
3.5 by @ 400 nia 6.75 14 by @ 40 ma.... 6.75 
0 by @ 400 ma 6.97 60 hy @ 50 ma.... 6.97 

PHONE DIGBY 9-0347 

RADIO HAM SHACK Inc. 
189 GREENWICH STIiEiET . NEW YORK, N. Y. 

PRICES SUBJECT TO 
CHANGE WITHOUT NOTICE 
All Merchandise Guaranteed 

F.O.B. New York City. Minimum 
Order $5.00 

20% Deposit Required 
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SEARCHLIGHT SECTION 

i 

e 

$5.75 
Brand New 

LINEAR SAWTOOTH 
POTENTIOMETER 

No, KS 15138 
Has continuous resistance wind- 
ing to which 24 volts D.C. Is 
fed to two fixed taps 180° apart. 
Two rotating brushes 180° apart 
take off linear sawtooth wave 
voltage at output. Size approxi- 
mately 3%" dia. x 3" deep x 
4ea" long. Enclosed in die cast 
alum. frame with AN connec- 
tor socket. 

FULL WAVE BRIDGE TYPE 
SELENIUM RECTIFIER 

Input up to 36V A.C. 
Output up to 28V D.C. at 1.1 amps. 

8 plates Me' diameter Brand New $2.75 Fed. Tel. & Tel. Co. 

MICROWAVE RECEIVERS 
Types APRs, APR4, APR5A 

(38 to 6000 MCs) 
Also Tuning Units in stock 

TN1, TN2, TN3, TN16, TN17, TNIe 
Prices on request 

12 and 24 Volt 
POWER KIT 

Consists of Power Trans. and 
full wave bridge selenium rec- 
tifier. Input: 115/230 A.C. 
Output: 12/24V D.C. at 1.1 
amps. Fine for operating re- 
lays. small motors dynamo - 
tors. or for low voltage D.C. 
source in laboratories, etc. 

Brand New $7.95 

Filament Transformers 
For type 866 tubes 

Input: 115 volts. Output: 2.5 volts 
,,enter tapped, at 10 amps. Glazed 
porcelain standoff insulated for high 
voltage breakdown. Mfgd. by Ken- 
yon. 

Brand New $3.95 

Full data on request. 

e 

_ 
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Micro -Wave 
Lavoie Freq. Meter 

375 to 725 MCS 
Model TS -127/U is a compact. 
self-contained, battery pow- 
ered, precision (± 1 MC) 
frequency meter which pro- 
vides quick, accurate read- 
ings. Requires a standard 
1.5V "A" and 45V "B" bat- 
tery. Has 0-5 MIN. time 
switch. Contains sturdily con- 
structed HI -"Q" resonator 
with average "Q" of 3000 
working directly into detector 
tube. Uses 957, LS6 and 3S4 
Tubes. Complete, new with 
inst. book, probe and spare 
kit of tubes. Lesa batteries 

$69.50 

MP22 Mast Base Insulator 
Ideal for marine, mobile vertical whip 
antennas. Complete, new with mount- 
ing plate and hardware $2.75 
3CM Antenna Horn For 
receiving or transmittinr 
Type AT-98/UP with coax 
recent. Brand Brand new $4.75 

LINE FILTER 
Elimostat 20 amp. 115 
volts A.C. or 600 D.C. 
Brand new $1.75 

PILOT LAMP 
Aircraft "grain of wheat" 
3V Mazda G.E. 323 
Brand New 10$ ea. 

High Voltage Capacitors 
Oil Filled 

.25 MFD., 20KV., 
35 lbs. $15.75 

35 lbs. 
.5 MFD., 25KV 

1 SLED., 15KV , 
35 lbs. $16.50 

15 lbs 
1 MED., 7.5KV , 

$5.95 
All brand new. Made by 
prominent manufacturers 

BROADCAST EQUIPMENT 
Limiter Amplifiers, type BC730C. Rack Mounting with 
dust covers. Milliameter and D.B. meter on front 
panel. Brand new with tubes $89.50 
Attenuator Panel, R.C.A. Type 89-C. Model MI - 
7515 -E. Brand new $149.50 

All prices indicated are 
F 0 B Tuckahoe, New 
York. Shipments will be 
made via Railway Ex- 
press unless other in- 
structions issued. 

MODEL AN/APA 10 
PANORAMIC ADAPTER 

Provides 4 Types of Presentation: 
(1) Panoramic (2) Aural 

(3) Oscillographic (4) Oscillosocopic 
Designed for use with receiving equipment AN! 
ARR-7, AN/ARR.5, AN/APR-4, SCR -587 or any 
receiver with I.F. of 455ke, 5.2mc, or 30mc. 
With 21 tubes including 3" scope tube. Converted 
for operation on 115 V. 80 cycle source. 
Includes 80 page T. M $195.00 

LINE VOLTAGE 
STABILIZERS 

Raytheon -Navy Type, CRP 
301407 Input: 92-138V, 57/63 
CPS., 1 PH. Output: 115V. 0.82 
KVA., 1% Reg., 0.96 PF. Weight 
250 lbs. Enclosed In Navy Grey 
Ventillated Cabinet for Wall 
Mounting. 
Brand New $97.50 
Raytheon -Spec. No. W 5768 In- 
put: 95-130V., 1.25A., 60 CPS., 1 

PH., Output: 115V.. 60 watts., 
Load P.F. 90%. 
Brand New $12.50 
SOLAV.A. -Cat. No. 3004., 115V., 60 cy., 

$32.50 
1 PH. 500 

THERMOSTATIC TIME 
DELAY RELAY 

Amperite type 115 No. -45 Heater voltage 
115V. Normally open SPST contacts. 45 
sec. delay. Contact rating 115V -3A., A. C. 
(or 440V.. A.C. 2A) max. voltage on con- 
tacts -1000. max voltage bet. contacts and 
heater -1500. Size 3 9/32 x 13g' overall. 
Made for U. S. Navy $1.10 

AUTO TRANSFORMER 
G.E. 400 cy. Cat. No. 80G184 
K.V.A. .945S -.520P Volts 460/ 
345/230/115 New $4.50 

FILAMENT TRANS. 
400/2600 cy, 

Input: 0/75/80/85/105/115/125V Output: 
5V3A, 5V3A, 5V3Á, 5V6A, 5V6A, 6.3V5A, 

oV3A. 
6.3V5A 

43.95 

THYRATRON POWER TRANS. 
Raytheon 1J%8876. 400/1600 cy. l'RI: 115V. 1 l'H. 
Sec: 50-0-50V at 0.5A, 6.3V 1.2A Test RMS1780 

Input Trigger$2.75 Pulse, In p Inverting 
Westinghouse 145 R.N. Fosterized 52.65 

PULSE 
Utah No. 9350 $1.25 

BLOCKING, OSC. 
Westinghouse #132 Fosterized S/N 

$2.95 

Synchro Differential 
90/90 volts, 400 cycles. Brand neu 
in sealed containers. Ford Inst. 

type 5SDG. Brand new $12.50 

SYNCHRO 
TRANSMITTERS 

115 Volt -60 cycle. Brand new 
in sealed metal con- 
tainers. No. C78248. 
Size 5. Brand New. 
Per Pair $14.75 

MERCURY CONTACT 
VACUUM RELAYS 

WE Type D-168479 
Glass sealed, mercury -wetted contact 
switches surrounded by operating coils 
encased in metal housings on octal tube 
base. S.P.D.T. contacts. 2 coils, 700 and 
3300 ohms. Operating current coils 
serlesed 6.6 MA releasing at 5.2MA. Op- 
erating life 1000 hrs. at 60 operations 
per sec. Use for High speed keying 
tabulating sorting and computing ma- 
chines Relay amplifiers Vibrator 
suppler Servo Mechanisms, etc. $4.75 ea. 

Send for 4 page technical data Brand New 

SWEEP GENERATOR 
CAPACITOR 

High speed ball bearings. Split stator 
silver plated coaxial type, 5-10 
romfd. Brand new $1.00 

CRYSTAL DIODE 
Sylvania 1N21B. Individu- 
ally boxed and packed in 

leaded foiL Brand new.$I.Or 

TWO -IN -ONE 
CRYSTAL UNITS 
Bendix type MX -9E 

Each unit contains 2 crystals dtfferinc 
in freq. by 455 kc. Following frequen- 
cies available: 

2457-2912 4287-4742 
2481-2936 4310-4765 
2530-2985 4360-4815 
2539-2994 4435-4890 
2560-3015 4702.5-5157.5 
2562.5-3017.5 4713-5168 
2407-2862 4930-5385 
2945-3400 4935-5390 
3820-4275 4975-5430 
3860-4315 5080-5535 
4002.5-4457.5 6485-6940 
4175-4630 6515-6970 
4242.5-4697.5 

Special price in Iota of 100 

$1.65 
Brand New 

WESTERN ELECTRIC 
CRYSTAL UNITS 

Type CR-1A/AR 
Available in quantity -following 
frequencies 
5910-6350-6370-6470-6510 
6610-6670-6690-6940-7270 
7350-7380-7390-7480-7580 
9720 -Kilocycles 

Brand New $1.00 

SOUND POWERED 
FIELD SETS 

Type TP -3 
Contained in serviceable canvas 
cases. Brand new -export packed 
l'er unit as illustrated $24.50 

SOUND POWERED 
BATTLE PHONES 
Western Electric Type 
0 #D173312. Brand 
new in original car- 
tons. 

Per unit as illustrated $19.50 

PARABOLOIDS 
Spun Magnesium, 17W dia.. 
4" deep. Mounting brackets 
for elevation and azimuth 
control on rear. 1W' x 1%" 
opening In center. 

Brand new per 
pair $8.75 

TUBE 
HEATERS 

Type WAAGE. 
100 watts 

Brand new 
.50 

400 CYCLE INVERTERS 
Bendi, Pioneer type 12121-A. Input: 24 volts D.C. at 
18 amos. 12,000 RPM. Output: 115 volts, 400 cy., 3 
l'H., 250V.A. Weight: 10.6 lbs. Brand new...$129.50 
Bendix Pioneer type 12117-2-B. Input: 24 volts D.C. 

t 1 amp. Output: 26 volts, 400 cy., OVA., 1 Ph. 
Weight: 2.1 lbs $17.50 
General Electric type 5D21NJ3A. Input: 24 volts D.C. 

Output: 115V., 400 cy. at 485V.Á. Brand new $12.50 

ELECTRONICRAFT 
INC. 

6 WAVERLY PLACE TUCKAHOE 7, N. Y. 
r HONE: TUCKAHOE 3-0041 

All merchandise guaran- 
teed. Immediate delivery, 
subject to prior sale. 

All Prices Subject to 
Change Without Notice 
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SEARCHLIGHT SECTION 

SELENIUM 

RECTIFIERS 
and 

ELECTRONIC COMPONENTS 

THREE PHASE FULL WAVE 
BRIDGE RECTIFIERS 

Input 
0-126VAC 

3B7 e4# 
3B7-6 
3B7-15 

Input 
00--234VAC 

pe 
3B113-4 
31313-6 
3B13-15 

Current 
4 AMP. 
6 AMP. 

15 AMP. 

Current 
4 AMP. 
6 AMP. 

15 AMP. 

Output 
0 -130 *VDC 

Price 
$32.95 
48.90 
70.00 

Output 
0-250 "VDC 

Price 
$56.00 

81.50 
120.00 

SINGLE PHASE FULL WAVE 
CENTER TAPPED 

RECTIFIERS 
Input 

10-0-10VAC 
Type # 
C1-10 
C1-20 
C1-30 
C1-40 
C1-50 
C1-80 
C1-120 

Current 
10 AMP. 
20 AMP. 
30 AMP. 
40 AMP. 
50 AMP. 
80 AMP. 

120 AMP. 

Output 
9-8'VDC 

Price 
$6.95 
10.95 
14.95 
17.95 
20.95 
28.95 
38.95 

CUSTOM DC meal SUPPLIES 

Built to your For: 

INDUSTRY 70RIES 

UNIVERSITIES 
GOVERNMENT 

AGENCIES 

We will be pleased 
to quote on 

your requirements. 

SINGLE PHASE FULL WAVE 
BRIDGE RECTIFIERS 

Input " Output ' 

0-1EVAC 0-12'VDC 
Type # Current Price 
BI -350 250 MA. $ .98 
B1-300 500 MA. 1.95 
BI-( 1 AMP. 2.49 
61-1X5 1.5 AMP. 2.93 
B1 -3X5 3.5 AMP. 4.50 
B1-5 5 AMP. 5.95 
B1-10 10 AMP. 9.95 
B1-15 15 AMP. 13.95 
B1-20 20 AMP. 15.95 
B1-30 30 AMP. 24.95 
B1-40 40 AMP. 27.95 
B1-50 50 AMP. . 32.95 
B1-60 60 AMP. 36.95 
BI -80 80 AMP. 44.95 

Input Output 
0-3 WAC 0-26' V DC 
Type Current Price 
B2-15,. 150 MA. $ .98 
B2-250 250 MA. 1.25 
B2-300 300 MA. 1.50 
B2-1 1 AMP. 3.95 
B2-2 2 AMP. 4.95 
B2 -3x5 3.5 AMP. 6.95 
B2-5 5 AMP. 9.95 
B2-10 10 AMP. 15.95 
B2-15 15 AMP. 24.95 
B2-20 20 AMP. 27.95 
B2-30 30 AMP. 36.95 
B2-40 40 AMP. 44.95 

Input Output 
0-54VAC 0-38'VDC 
Type # Current Price 
B3-150 150 MA. $1.25 
B3-250 250 MA. 1.95 
B3-600 600 MA. 3.25 
B3-5 5 AMP. 13.95 
B3-10 10 AMP. 24.95 

Input Output 
0-72VAC 0-50 *VDC 
Type # Current Price 
B4-600 000 MA. $3.95 
B4-3 3 AMP. 14.95 
B4-5 5 AMP. 17.95 
B4-10 10 AMP. 27.95 

Input Output 
0-115VAC 0-90 *VDC 
Type # Current Price 
B6-150 150 MA. $1.95 
B6-250 250 MA. 2.95 
B6-600 600 MA. 5.95 
B6-750 750 MA. 6.95 
B6 -1X5 1.5 AMP. 10.95 
B6 -3X5 3.5 AMP. 18.95 
B6-5 5 AMP. 24.95 
B6-10 10 AMP. 36.95 
B6-15 15 AMP. 54.95 

Input Output 
0-234VAC 0-190'VDC 
Type # Current Price 
B13-600 600 MA. $12.95 
B13 -1X5 1.5 AMP. 19.95 
B13-3 3 AMP. 35.95 
B13-5 5 AMP. 48.95 
B13-10 10 AMP. 69.95 

* Select Proper Capacitor to Obtain Higher VDC Than indicated. 

8 
VACUUM CAPACITORS 

Standard Brands 
12 Mmfd 20 Kv. 
50 Mmfd 20 Kv. 
50Mmfd 32 Kv. 

EDISON THERMO 
TIME DELAY RELAY 

Heater voltage 115 V. Norm, open SPST 
contacts. 15-30 sec. delay. Contact rating 
115 V. 3A., 440 V. 2A. Size 3%" x 1 4" 
diam. Standard 4 prong tube 98e ea. base 

OIL CONDENSERS 
2 Mfd 200VDC Bathtub $ .20 

.5 Mfd 400VDC telephone type .20 
2 Mfd 400VDC Bathtub .30 
2X.1 Mfd 600VDC Bathtupb .39 
6 Mfd 600VDC w/mtg. Clamp .79 
8 Mfd 660VAC/2000VDC w/Brkts 3.50 
15-,15 Mfd 8000VDC Voltage Doubler 
Type 26F331 w/Brkts 3.95 

SPECIAL -LIMITED QUALITY 
FAMOUS BRAND VITAMIN Q 

PHOTOFLASH CAPACITORS 
3 Mfd-3000 V.D.C.-36 Watt Sec. 41"x 
3 k"xl%". Wt. 1 -lb. 12 -oz. Price, 
each $5.95 

3 for $15.00 

ATTENTION!!! 
Bulletin #713, listing various government 
and commercial surplus items, is now 
available upon request. 

G -R VARIAC 
Type 100-R 2KVA. Input: 110 or 220 

$4.95 V.A.C. 60 cps., Output: 0-220 or 0-270 
4.95 vo.ts. Brand New -Limited quantity. 
5.95 Shpgwt 36 lbs $39.50 

VARIABLE AIR TRIMMERS 
Standard Brands -Screw Driver Adjust 

Lots ot 
Each of 10 

7.5 MMFD $.29 $2.20 
25,MMFD .31 2.40 
50 MMFD .33 2.60 

100 MMFD .41 3.40 
140 MMFD .49 4.20 

of 100 
$18.00 

20.00 
22.00 
30.00 
38.00 

D -C PANEL METERS 
Attractive, rugged, and reasonably 
pr ced. Moving vane solenoid type with 
accuracy within 5%. 
0-t Amperes D -C Any range 
0-_2 Amperes D -C $2.49 each 
0-_5 Volts D -C 

Minimum order $3.00. No C.O.D.'s. 
Add 10% for Prepaid Parcel Post 
and Handling. Terms: Net 10 days 
in the presence of approved credit. 

AI prices subject to change without notice. 

All Prices F.O.B. our NYC Warehouse 

RECTIFIER CAPACITORS 
CF -14 30JJ MFD 12VDC 1.69 
CF -15 6000'MFD 12VDC 2.95 
CF -1 1000'MFD 15VDC .98 
CF -2 2000;MFD 15VDC 1.69 
CF -20 2500 MFD 15VDC 1.95 
CF -3 1000 MFD 25VDC 1.25 
CF -4 2X3500,MFD 25VDC 3.45 
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 -19 500 MFD 50VDC 1.95 
CF -16 2000 MFD 50VDC 3.25 
CF -21 1200 MFD 90VDC 3.25 
CF -9 200 MFD 150VDC 1.69 
CF -10 500 MFD 200VDC 3.25 
CF -12 125 MFD 350VDC 2.49 

RECTIFIER TRANSFORMERS 
All Primaries 115VAC 50/60 Cycles 

Type # Volts Amps. Price 
XF15-12 15 12 $3.95 
TXF36-2 36 2 3.95 
TXF36-5 36 5 4.95 
TXF36-10 36 10 7.95 
TXF36-15 36 15 11.95 
TXF36-20 36 20 17.95 
XFC18-14 18 VCT 14 5.95 

1 

All TXF Types are Tapped to Deliver -22, 
34, 36 Volts. XFC type is tapped to;deliver 
16, 17. 18 Volts Center -Tapped 

RECTIFIER CHOKES 
Type No. Hy. Amps. T/.C.Res. Price 
HY5 .02 5 .25 $3.25 
HY5A .028 5 .09 3.95 
HY10 .02 10 .30 9.95 
HY1OA .014 10 .04 7.95 
HY15 .015 15 .30 13.95 
HY20A .007 20 .02 12.95 
Type "A" low resistance chokes are specially 
suited for circuits requiring excellent voltage 
regulation. 

RECTIFIER SURGE PROTECTION 
When an inductive DC circuit is opened, 
a high voltage surge is produced that 
may damage a rectifier power supply. 
This danger can be reduced by the ap- 
plication of a non-linear resistance de- 
vice known as Thyrite. Further infor- 
mation will be found In catalog #719. 
RECTIFIER MOUNTING BRACKETS 
For Types Bl through B6, 

and Type Cl $ .35 per set 
For Types B13 .70 per set 
For Types 313 1.05 per set 

RECTIFIER KIT $612-10 
6 and 12 VDC at 10 Amps. 

This unit will deliver unfiltered direct 
current for operation of motors, dyne - 
motors, solenoids, electroplating, battery 
charging and similar equipment. 
The two output voltages may be used 
simultaneously, and varied above and 
below their nominal ranges. 
Complete with schematic diagram; shpg. 
wt., 12 lbs $15.95 

Filter Kits For *612-10 
1 Section choke input, 10% ripple..$9.64 
2 Section choke input, 2% ripple..19.28 

PILOT LIGHT ASSEMBLIES 
Aircraft type, panel mounting, amber 
Jewel. Knurled rim, controls "Dim - 
Bright". Bakelite and aluminum con- 
struction. Bulb replaceable from front 
panel. For single contact bayonet bulbs. 
up to T-3% size. Dimensions: 23 " 
overall length, 311" diameter, 51" panel 
mtg hole. 

IMMEDIATE DELIVERY - 500 to 
Carton. Request Prices on company 
letterhead. 
WRITE FOR SELENIUM RECTIFIER CAT- 
ALOG x719 

OAAD -.GREEN e - COMPANY ;4, 

. 71 Warr:a SI. ' : 1: ', 
. New Yoík 7. N.;Y; ;.. ;;' 

i . 

Ph móñor Eik'3I/8!6`.. 
. ' ; ;.;./,. .. . 
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SEARCHLIGHT SECTION 

7A 

RESISTORS 
EB1/2, GB1 and HB2 

LIFE OFFERS THE MOST COM- 
PLETE INVENTORY OF 14, 1 and 2 
WATT RESISTORS IN 5% and 10% 
TOLERANCES IN THE COUNTRY 

Price Sched.* 
100 or 

Stock Wattage Toi. 1-99 more 
EBy 5 Watt 10% $.06 $.04 
EB4 34 Watt 51'; .12 .08 
GB1 1 Watt 10,7 .09 .06 
GB1 1 Watt 5`, .18 .12 
HB2 2 Watt 10 .15 .10 
IIB2 2 Watt 5'; .30 .15 

*Prices shown are " per size " 

THE FOLLOWING VALUES ARE AVAILABLE IN 
10% TOLERANCE: 

Ohms Ohms Ohms Ohms Megs Megs Megs 

. 5 

LECTRON I CS 

0 k ' AYAY, Y.ALV L 0 ,T TI-E ,E GrY£ E# 
.,;I..A`.+r:*1-?tl:rr'`;.C''1+14.. -+:M.M':..*!-a',r-' 

COAXIAL CABLES i1Xi 

10 
12 
15 
18 
22 
27 
33 
39 
47 
56 
68 
82 

100 
120 
150 
180 
220 
270 
330 
390 
470 
560 
680 
820 

1000 
1200 
1500 
1800 
2200 
2700 
3300 
3900 
4700 
5600 
6800 
8200 

10000 
12000 
15000 
18000 
22000 
27000 
33000 
39000 
47000 
56000 
68000 
82000 

.12 

.15 

.18 

.22 

.27 

.33 

.39 

.47 

.56 

.68 
.82 

1.0 
1.2 
1.5 
1.8 
2.2 
2.7 
3.3 
3.9 
4.7 
5.6 
6.8 
8.2 

i 

10.0 
12.0 
15.0 
18.0 
22.0 

THE FOLLOWING VALUES ARE AVAILABLE 
5% TOLERANCE: 

IN 

Ohms Ohms Ohms 
10 
11 
12 
13 
15 
16 
18 
20 
22 
24 
27 
30 
33 
36 
39 

47 
.51 
56 
62 

75 
82 
91 

100 
110 
120 
130 
150 
100 
180 
200 
220 
240 
270 
300 
30 

360 

430 

470 
510 
560 
620 
680 
750 
820 
910 

1000 
1100 
120(1 
1300 
1500 
1600 
1800 
2000 
2200 
2400 
2700 
3000 

Ohms 
3300 
3600 
3900 
4300 
4700 
5100 
5600 
6200 
6800 
7500 
8200 
9100 

10000 
11000 
12000 
13000 
15000 
15000 
18000 
2000(1 

Ohms 
22000 
24000 
27000 
30000 
33000 
36000 
39000 
43000 
47000 
51000 
56000 
62000 
68000 
75000 
82000 
91000 
0.] 
0.11 
0.12 
O 13 

Megs 
0.15 
0.16 
0.18 
0.20 
0.22 
0.24 
0.27 
0.30 
(1.33 
0.38 
0.39 
0.43 
0.47 
0.51 
0.56 
0.62 
0.68 
0.75 
11.82 
11.91 

Megs 
1.0 
1.1 
1.2 
1.3 
1.5 
1.8 
2.0 
2.2 
2.2 
2.4 
2.7 
3.0 
3.3 
3.6 
3.9 
4.3 
4.7 
5.1 
5.6 
6.2 

Alegs 
6.8 
7.5 
8.2 
9.1 

10.0 
11.0 
12.0 
13.0 
15.0 
16.0 
18.0 
20.0 
22.0 

TYPE "J" POTENTIOMETERS 
No better pot at any price, no 
source more complete than Life 
Electronic Sales. 
Available in screw -driver and regu- 
lar shafts locking and non -locking 
type bushings. 
When ordering locking type bushing 
potentiometers, locking nuts are 
available at $.05 each. 
Type "J" pots available in the fol- 
]mving values from stock. 
Specify whether regular or screw- 
driver shaft is required. 

Ohms 
50 
60 

100 
200 
250 
400 
500 
600 

Single Pots 
Ohms Ohms Ohms Pots 1Triple Pots 
100)) 10000' 60000 3000 150,000 
1300. 15000, 70000 100001 500,000 
1500 20000100000 25000 
2000 22000 00000 50000 Price Schedule 2500 125000 ä0o00 1(010)10 
3000 '30000 5ri0000 250000 Single pots.5.50 
5000 35000 (0101)00 500000 Dual pots..1.50 
6500 50000 1 :\ leg 1. SIrg Triple pots.2.50 í Ilett 

SILICON DIODES 
Design 
Freq. Price 

Type (mc) each 
IN21 3,1100 
IN21B 3.000 
IN23 10,000 
IN23A 10,000 
IN'23B 10,000 

5.50 
1.011 
1.25 
1.50 
2.00 

GERMANIUM 
DIODES 

Type 
IN34 

IN35 

Price 
each 
5,85 

2.00 

LIFE ELECTRONIC SALES 

;+'r;+!jlM+r:r: !t:r`I*%+t.1-11.;.,T,(i..t""*:-''rr-.p-.i .> 

THERE A SAMTk CLAITs 

"UHF" COAXIAL CABLE 
CONNECTORS 

83-IT 

No. 
83-1SP 
33-168 
83-185 
N3-1SPN 
83-776 
83-1R 
83-I RTY 
83-1H 
83-IHP 
83-765 
83-IAC 
83-1BC 
83 -IT 
83-1 AP 
83-1J 
83-1F 
83-22SP 
83-22R 
83-22AP 
83-22J 
83-22T 
83-22P' 
83-2SP 
83-2R 
83-2H 
83-2AC 
83-2AP 
83-2J 

83-ISP 83.ISPN 

AN No. 
PL259 
UG176U 
UGI75U 
PL259A 
UG203U 
SO239 

UG106L7 

UGi77Ù 

A1358 
M359A 
PL258 
PL274 
UG1O2U 
UGIO3U 
UG104U 
1:7G105U 
UG196U 
PL275 
PL295 
50265 
M365 

I'L325 
PL'3U5 

Description 

83 -IR 

Per 
Ea. C. 

Plug .35 
Adapter .15 
Adapter .15 
Plug .35 
Plug .61 
Receptacle .35 
Receptacle .50 
Hood .12 
Hood .27 
Hood .31 
Cap and chain .61 
Cap and chain .38 
"T" connector 1.12 
Angle adapter .35 
Junction .85 
Feed thru 1.12 
Twin plug .50 
Twin recept .50 
Twin ang. adapt, .98 
Twin junction 1.25 
Twin "T" 1.65 
Twin teed thru 1.50 
L'ge twin plug 1.94 
L'ge twin recept. 1,44 
I.'ge Hood .24 
L'ge CAP and chain .61 
L'ge Twin angle adapt. 2.08 
L'ge twin Junction 1.45 

.28 

.12 

.13 

.28 

.55 

.28 

.45 

.10 

.24 

.50 

.34 

.98 

.28 

.98 

.40 

.40 

.80 
1.12 
1.50 
1.35 
1.75 
1.30 
.22 
.55 

1.88 
1.30 

BRAND -NEW'. 
JAN APPROVED!!! 

Price.per 
RG No. Impedance Thousand Ft. 
RG5U 52.5 ohms $70.00 
RG6U 76.0 ohms 150.00 
RG7U 97.5 ohms 70.00 
RG80 52.0 ohms 55.00 
RG9U 51.0 ohms 135.00 
RG9AU 51 O ohms 125.00 
RG10U 52.0 ohms 125.00 
RGI1U 75.0 ohms 100.00 
RG12U 75.0 ohms 190,00 
RG13U 75.0 ohms 125.00 
RG18U 52.0 ohms 450.00 
RG19U 52.0 ohms 350.00 
RG2OU 52.0 ohms 450.00 
R02217 95.0 ohms 120.00 
RG2417 125.0 ohms 240.00 
RG25U 48.0 ohms 575.00 
RG27U 48.0 ohms 290.00 
RG'291.7 53.5 ohms 50.00 
RG3417 71.0 ohms 175.00 
RG38U 52.5 ohms 400.00 
RG3917 72.5 ohms 180.00 
RG41U 67.5 ohms 575.00 
RG54U 58.0 ohms 65.00 
RG54AU 58.0 ohms 75.00 
RG57U 95.0 ohms 100.00 
RG58U 53.5 ohms 50.00 
RG59U 73.0 ohms 45.011 
RG62U 93.0 ohms 50.00 
RG65U 950e ohms 250.00 
RG71U 93.0 ohms 175.00 
RG74U 52.0 ohms 250.00 
RG7813 48.0 ohms 80.00 

Prices based on a minimum quantity o( 
500 ft. For cut lengths add 50% to 
prices shown. 

BRAND NEW!! 

110 10/U 

AN No. Price ea. 
11010 
0(111 l"... 
1(112 I;... 
00:13 U -.. 
1(11-1 . 

((OIS t"... 
1-1;111 I 111 I"... 
0111, U. 
L'GI, :AI'.. 
11019110 . 

C(119 11 l ... 
L(1111. 
101191t1" 
U 1120 1' . 

I"(; 211111- . 

l'G:,1 C . 

F021 1" 
li02113C... 
1,5022 . . 

17022:10.. . 

UG22BU.. 

1.56 
1.45 
.95 

1.56 
1.45 
.95 

1.56 
1.45 
.99 

1.05 
1.09 
1.28 
1.38 
1.45 
1.17 
1.26 
1.41 

1,05 
1.09 
1.08 
1.38 
1.34 

UG23/ U . . . .99 
UG23.1L .. 1.26 

UG TYPE CONNECTORS 

lerr: 

UG 88/U 

AN'No. Price ea. 
UG213BU.. . 1.29 
UG27AU.. . 2.25 
L7028. IT ... 2.34 
UG29iU ... 1.22 
UG29ÁU,.. 1.36 
170313, U ... 1.75 
ÚG32 U.. . 20.00 
UG33. U ... 20.00 
I7034 ,L7 ... 17.50 
UG35A17 .. 16.00 
0036/U ... 16.00 
U037,15. .. 16.00 
LTG37AL7. . . 16.00 
17057/U ... .99 
UG58/U ... .65 
UG59/Lt. . 2.75 
UG59AU... 1.70 UG98 I' 

1.90 1.10100 
l'( 
1"1 I117 C ., 
U( 
00109 
UG I 1-1 L.- 

L7G115 l'.. 

00123 
00131,0 . . 

L1061/U ... 2.05 
11061.10.. . 1.80 
0062 t-. .. 28.00 
1-(183 l' ... 1.50 
15G85 L" ... 1.65 
(105)1 I- ... 1.69 
U0,7 y7 0... 1.40 

UG 290/U 

AN No. Price ea. 
U088 1- ... 1.17 
00811 1 .95 
0090 L . . . 1.05 
UG91 I- .,. 1.25 
UG9111-... 1.05 
UG92 1 , 1.10 
UG9'2:\I.. . 1.35 U093I . 1.25 
UG93.11-,., 1.45 
17094 I . . 1.25 
UG9i.\ 1'... 1.05 
UG95 I" . 1.10 
UG9 ,V .. 1.35 
UG9(t I : , . 1.25 
0096 11 . 1.45 
1/097 I .. 3.50 

1.55 
2.34 
2.95 
2.25 
1.75 
1.75 
1,5() 
1.3.3 
.45 

6.00 

JAN APPROVED!! 

UG 306/U 

AN No. Price ea. 
UG146 I_ .. 2.25 

UG154 15 .. 
UG156i U .. 
UG157ïU .. 
UG160/U .. 
UG160AU.. 
UG167/II .. 
UG173'i' .. 
00171 t' .. 
t"(:inn . 

1;01 95 
UG1 )7 I" 

. 

U0201 I" , 

00202 C .. 
UG20-1 1- .. 
UGzofi . 

00208 l" . 

UG2I2 1 . 

00213 I" -. 
T(121ñ . 

"(i21ti 1 ., 
(7117 1 . 

(;21n 1... 
t2 l: .. 

11231 U .. 

.40 
5.35 
4.25 
4.25 
1.90 
1,55 
3.00 

.30 
16.00 

.95 

.75 
5.00 
1.83 
2.75 
2.25 
1.02 

28.00 
4.50 
4.50 
3.35 
8.70 
3.10 
6.50 

35.00 
2.0(1 

IF') J 

UG 352/U 

AN No. Price ea 
ÚG'135. U 28.50 
ÚG236, tI 11.75 
170241/17 2.20 
UG242/U 2.50 
ÚG243/U 2.75 
UG244/U 2.50 
ÚG245/17 1.25 
17G246 1.45 
ÚG25.2/U 4.50 
UG254/U 1.82 
UG255/U 1.85 
UG259,U 4.10 
U0260% 'U .99 
UG261 / L7 .95 
UG262, U 1.05 
UG269, U 2.60 
00270 IT 6.50 
L1G273 U 1.50 
00274 U 1.98 
ÚG2791 U 2.40 
UG287 U 5.25 
00290 U .85 
0(1291 U 1.05 
110306 U 2.03 
1JG333 U 4.70 
110334 U 5.75 
1"0352 U 6.00 

TUBE SPECIALS 
21:II ...,.......,65.00 
2.1:36 125.00 
5129 14.95 
5.132 '35111) 

117.1 12.95 
1Q26 3' (10 

889 75.00 
:327A 3.00 

FREE! 
Send for our bulletin 3100 

ODDS 'N' ENDS SPECIALS 
511 \Imt'd Air Trimmers ..$ .29 
.I mfd 21100 l'out Oil ('n.l ,' vers . . . .39 
_'I'J150020 2 mfd Sopo Volt .. 9.95 
Dual 7-15 3In1fd Silver Trimmer .. .49 
113'l' Model 31E 58-62 ('yele Freq. Meter 4.95 

1.65 I found Roil Linen lacing ('ord 

91 GOLD STREET, N. Y. 7 N. Y. DIGBY 9-4154-5 
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SEARCHLIGHT SECTION 

MINIATURE DC SELSYN 

INDICATOR 
Miniature indica- 
tor. 24 v, d -c op- 
eration with G.E. 
Position Trans 
mitter or with 
Ohmite 360° type 
potentiometer. 
Has iron plug for 

zero dial adjustment. Stock #SA-2fi8. 
Price $6.75 each. 

G.E. POSITION TRANSMITTER 
Type 8T.19-conUnu,,u-vly rotatable 360' 
wound potentiometer. Taps every 120 
degrees. Two t00° opposed sliders. 24 v. 
d -c operation with indicator described 
above. Stock #SA -13. Price $4.75 each. 

DC GENERATOR 
V. r'I Instrument 

Compound cund. Bu. of 
ordnance Dwg. 
223128. 115 v. d -c 
si 0.75 amperes. 
'nnt. duty. Ideal 

for laboratory use Special low price $2.95 
ea. Stock _.01-21', 

SYNCHROS 
Navy Types 

1G, 1F, 1CT, 5G, 5F, 5CT, 
5DG, 5HCT, 5SF, 5115F, 
SSDG, 6DG, 6G, 6DG. 7G. 
etc. 

Prices on Request t 
LP -21 -LM Compass Loops 

Motor driven loop 
enclosed in graph - 
i ted zeppelin 
housing includes 
Autosyn trans- 
mitter. 

$9.50 each 

MAGNESYNS 
Pioneer ('1.-3 

l -se as transmitter or in- 
dicator on 26 v. 100 cv. 
or 52 y. 800 cy. May be 
used as indicator with 

360° potentiometer on d -c. 
Stock #SA -6 Price $1.45 each 

DYNAMOTOR 
.I D-101-: -c itt 

1.5 amps d -r out. 
k 

`ß`i', 

v ,0 o fin ;coils, c 
=O.\-157. 

Price $1.50 each 
pater 

p $31 

Remote Position 
Indicating System 

r -i" c f0 cycles 5 inch indicator with 0 to 
20e dial. Heavy duty transmitter. Stock 
rt SA -115. Price $9.95 per system 

AC -SERVO MOTORS 
Diehl FI'E-25-11 
Navy CDA-211052 
New condition except 
shaft machined to 
shorter length. 

Special $11.75 ea. 

Minneapolis -Honeywell 
60 cycle Servo Motor 

Type M623CY1X1 
17 watts. 162 rpm. 

Price $19.50 ea. 

Pioneer Type ('K-2. 
26 v. 400 cycles fixed 
phase, var. phase 49 v. 
max. 1.05 in/oz. Stall 
torque. Rotor moment 
of inertia 7 gm/cm: 
With 40:1 gear reduc- 
tion. 
Stock #SA -97A. Price 
$6.50 each. Also avail- 

able less gear train as Stock #SA -97. 
Price $4.25 each. 

KOLLSMAN 400 cy. 
RATE GENERATOR 

.l1del SOl-0-13u2 
Output 4.2 volts per 1000 
rpm. 
=SA -200. 

Price $16.50 

MERCURY CONTACT RELAY 
W.E. I)-168479 

Millisecond switch- 
ing at up to 60 c.p.s. 
Torhnical data on 
r"l ie.st. Stock =SA- 

. Price $4.75 ea. Special qty. 
prices. 

ti:.r- 
qq 

p A 4,33b 
íeetyp Rrnory 
phore A `Stin9 

efor Wi;;t 

D.C. MOTORS 
Universal Electric D(' 

W.E. KS -5603-I-02, 28 v. d 
0.6 amps. 1/100 hp. 4 lead 
shunt. Stock _SA233. 
Price $1.95 ea. plus 156 p.p. 

OSTER PM MOTOR 
Alineo Field 

27.5 v. d -c. Can also be used as rate gen- 
erator. #SA -281 $3.75 each 

DELCO CONSTANT 
SPEED MOTOR 

A-7155 
1/30 hp. 21.5 y d -c 3600 
rpm. Cont. duty. 2 " diam. x 51.5" 1g, 3" shaft extension, 5/32" diam. 1 hole base mounting. Stock #SA - 

94. Price $4.75 

Delco 506925 Constant 
Speed DC Motor, 27 v. 
d -c 120 rpm. Governor 
controlled. Stock #SA- 

"_ 19. ]'rice $3.95 each. 
DC SERVO MOTORS 

C-1. autopilot Servo Cnit-28 Y. cl -c Shunt 
motor. 2210 rpm. 2 magnetic clutches, 
reduction gear, different ial and 2 magnetic 
brakes. Output shaft 15 rpm. Torque 225 
in/lbs. 

Stock #SA -180 Price $19.50 each 
Elinco B-64 DC Servo Cnit-80 v. d -c max. 
armature voltage, 27.5 v. field. 1/165 hp 
3100 rpm. Field current 200 ma. Armature 
current 200 ma. at normal tordue. 

Stock #SA -211 Price $12.50 each. 
General Electric 2 RPM Motor. Type 
5BA10F.1228. 27 v. d -c 1 0.6 amps. 10 
lb/in torque at 2 rpm. Shunt wound. L -C 
noise filter. Stock #SA -274. Price $6.75 
each. 
General 'Electric D -C Motor. Type. 
511A50L.166. Armature voltage 60 v. max. 
field 27 v. Armature current 9.25 amps. 
field 2.3 amps. 4600 rpm. 7" lg. x 41/2" 
cl tam. with 21/+" worn gear shaft %" 
diam. Stock #OA -270. Price $12.50 each. 

MICROWAVE 
ANTENNA 

AS 217/APG 15T1, 1^_ 

cm. dipole and 12 
inch -Parabola housed 
in weatherproof Ra- 
dome 16" dia. 24 v. 
cl -c spinner motor 
for conic scan. Stock 
#SA -95. Shipping v.-. 
-0 lbs. $6.95 
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SEARCHLIGHT SECTION 

SWITCHES AND CIRCUIT 
BREAKERS 

Heinemann circuit breakers 
110-15 amp. 1.49 
110-20 amp. 1.49 
110-5 amp. .95 

Alrcraft ckt. breakers 24V.-20 amp. 
amp.-AN 3160-Square D Co.____$1.49 

DPST 30 amp, toggle switch-Bakelite 
case .39 

DPDT 110V. slide switch .19 
DPDT Toggle switch .39 

RELAYS 
Potter & Brumfield OVERLOAD relay 

relay No. 1 Is 5000 ohms, coil 
current 10 ma., relay No. 2 Is 110V- 
60 cy. Ac coil. SPDT $1.95 

Telephone type, plate sensitive relay - 
7000 ohm, SPDT _ _ 1.95 

Plate sensitive relay -5000 ohm colt 
contact DPST 1.49 

BK422-K relay-used In conjunction 
with SCR-269F-contains 28V step 
relay, 5 deck, 6 pos. switch-12V- 
DPST 2.95 

REGISTORS and RHEOSTATS 
POWER RHEOSTATS -25W-25 ohm - 

1 amp. max.__ $ .69 
POWER RHEOSTATS -25W-25 ohm - 

1.7 amp. max. .95 
75,000 ohm, 200W. bleeder .95 
11,296 ohm, 100W. bleeder, IRC type 

tapped at 750-23-23-7500-3000 .49 
1 Meg. multiplier, 1% tolerance__ .89 
Thyrlte discharge resistor type 5F 

HE 130V AC/DC .95 
100 assorted % watt resistors in 

popular sizes 1.49 

SILVER CERAMIC CONDENSERS 
500 W.V.D.C. 10c ea. 12 for .$1.00 
Available capacity (MFFD's), 2, 3, 4, 5, 
7, 8, 8%, 10, 11, 12, 15, 24, 25, 30, 40, 
100, 120, 125, 140, 232, 350, 375, 400, 470, 
45, 50, 51, dual 60. 70, 72, 75, 80, 81, 95, 
500, 1000 and 5000. 

CAPACITORS 
2MFD-6000 V. paper oll type ______ __$8.95 
2MFD-7500 V. paper oll type 1+.50 
1MFD-5000 V. paper oil type 2.95 
1MFD-6000 V. paper oll type 4.95 
.1 MFD-7000 V. tubulara 1.95 
2 MFD-1000 V. $ .89 
1 MFD-1000 V. .44 
8 MFD-600 V. .95 
4 MFD-600 V. 
2 MFD-600 V. .49 
20 MFD-2500VDC PK. Type No. 775, 

65W. Sec. -PHOTOFLASH 9.95 
32 MFD-2500VDC PK. No. 777, 

100W. Sec. -PHOTOFLASH 14.95 
.01 MFD 8000V, 16-20 Amps. 

mica LS -217-1000-3000 KC 4.95 
.002 MFD-3000 VDC Mica .69 
3x.05-300VDC round can 1"x1", 

paper Doz. 1.00 
50-30 MFD, 150V. tubular electroly- 

tics, well known brands .49 
.008 Buffer 1600-V .29 
Assorted micas per one hundred 1.95 

VARIABLE CAPACITORS 
5 Gang variable, approx. 50 MMFD 

per sect.-Individual air tuned pad- 
ders-18 to 1 vernier drive-shiel- 
ded $1.95 

6 Gang variable-silver plated-sec. 
1: 350 MMFD, sects. 2, 3, 4, 5: 
60 MMFD, sect. 6: 80 MMFD .B9 
BUTTERFLY WAVEMETER AND 

OSCILLATOR CONDENSERS 
TN -2A 106.300 MC Antenna cgnden- 

ser-with acorn socket $3.95 
TN -20 76.300 MC oscillator 3.95 
TN -3A 300-1000 MC Detector (uses 

1N29 XTAL 2.95 
TN -30 135.485 MC Oscillator 
TN 300.1000 MC oscillator (uses 

368AS doorknob tube) 3.95 
Ceramic silver padders-dual 3 to 12 

MMFD or 3 to 20 MMFD .19 
Ceramic mica padder-single 5.20 

MMFD per doa .50 

TRANSFORMERS 
MODULATION & DRIVER XFMRS- 

RC 1206 mod. xfmr., 815 class AB2, 
56W. audio. RC1205 driver xfmr. 
6SN7 to 815, class AB -2 (com- 
panion to RC 1206). Both units for 
only $4.95 

SCOPE XFMR.-pri. 110V-60 cy., 
sec. 4000V. at 10 ma., 6x4x31/2" 3.95 

AUDIO OSC. XFMR. with FEED- 
BACK and OUTPUT windings .95 

IF XFMR-5 MC with air trimmer-im- 
pedence coupled, mounted in Alum. 
shield can .95 

DISCRIMINATOR XFMR. to match 
IF xfmr. above .95 

FILAMENT XFMR. pri. 110-60 cy., 
sec. 4 volts at 16 amps. and 2.5 
volts at 1.75 amps. INSULATED 
FOR 5000 volts. Ideal for 2x2 and 
826 tubes. Herr etically sealed, 
6x31/2x41/2 " 1.95 

IF XFMR., 30 MC, silver slugged .35 
500 ohm to GRID matching xfmr. 

No. 81749 (used with T-17 mike) .69 

TUBES 
304TL-Ideal for 1 KW final, Induc- 

tion heater or dielectric heater. 
Efficient operation at 1500-3000 V. 
-typical operation 2500V. at 400 
ma. $ .75 

CATHODE RAY TUBES 
3 A P 1 

3 B P 1 

5 F P 7 
7 B P 7 
9 L P 7 
5 B P 1 

5 G P 1 

3 G P 1 

$2.95 
2.95 
2.95 
3.95 
4.95 
2.75 
5.95 
3.50 

CE PHOTOCELL-for use in projec- 
tors or burglar alarm .95 

PHOTOFLASH TUBE 12,000,000 lu- 
mens output. Ignition coil included 
on back of bulb. 10,000 flashes 
diagrams furnished on request 5.95 
Complete Photoflash kits-Write for 

Information 
Complete Stock of GE Photoflash Tubes 

PLUGS AND CONNECTORS 
AN -3102-24-3P 
PL -Q65 
AN -3106.36.1S 
AN -3108-36-158 
AN -3108-28-2S 
PL -gr 
AN -3106.24.25 
AN -3106-28-2P 
AN -3057-16 
AN -3057-8 
UG-21/U 
PL-Q171.10H/414 
AN -3108 -14S -2S 
AN -3102 -14S -2S 
AN -3108-40-15 
PL -182.10H/258 -S 
AN -310822-17P 
AN -3108-24-19P 
AN -310622-18 
AN -310218-5S 

225526 
PL -419 
AN -3106.18 -SS 

SK -C16-326 
SK -C16-23- 

1/2 AC -AN 
M -359-A 
AN -3100-32-6P 
10H-529 
AN -3057-24 
AN -3102 -14S -1P 
PL -147 
AN -3106-32101S 
AN -3102-18-20S 
U-16/ 
PL -112 
PL -118 
AN -3102-20-27P 
MC -136 
ARC -9589 
AN3102-22-14P 
AN -3102-14S-75 
AN -3106-18-12S 
AN -3106 -16S -1P 
AN -3057-S 
AN -3102-36-8P 

45ceach 
BUILD YOUR OWN GEIGER COUNTER. 
Detects both Beta and Gamma rays. 

All parts, batteries, diagrams and 
instructions, nothing else to buy. This 
is the famous 49'er Geiger Counter. 
as described in Sept. Radio Electronics. 

$49.50 
DETROLA RECORD CHANGER, au- 

tomatic changer for 12 10" or 10 
12" records 9.95 

AIRCRAFT COMPONENTS 
A5 SPERRY DIREC. GYRO, part No. 

656029.115V., 400 cy., 3 ph. $9.95 
MK 18 Eastman Kodak gunsight___ 2.95 
MK 4 Bank and Climbgyro control 

head for MK 4 autopilot __ 9.95 
A 5 Autooilot Servel, 100 lb. max. _ 9.95 

RADIO RADAR 
RCVRS-XMTRS-COMPONENTS 

BC 223 AX Transmitter-BRAND NEW - 
801 oscillators and 801 PA's, (2) 46 
mods. & (1) 46 speech amp. 4 xtal 
freqs. and master osc. on selector 
switch-tone voice or CW mod., 10-30 
W. output. Ideal for 80 meter band. 
Complete with 2 coils TU 17A 2000-3000 
kc, TU -25 3500-5250 kc.-black crackle 
case. Two extra cases to store coils. 
Freq. chart and tubes Incl., packed In 
orig. cases, less xtals. $39.95 

BC -702 A HIGH FREQ. RADAR XTMR. 
(4) 2x2 tubes; squirrel cage blower, 12- 

24V.; 25MA, 2" meter; 02-8000V cond.; 
(2) .01-500V conds.; .001-9500V. 
cond. $14.95 

BC-AR230 TRANSMITTER with 4 tubes 
and RF ammeter. 

BC-AL229 RECEIVER with 6 tubes-air 
craft equipment, both units $9.95 

T85/APT-5 UHF NOISE -MODULATED 
JAMMING XTMR-With these tubes: 
(2) 6AC7. (1) 6L6, (2) 829, (1) 931A. 
(1) 6AG7, (1) 522 blower -cooled UHF 
oscillator tube. This unit contains a 

lecher -line tuned cavity, with tunable 
plate, grid, and cathode lines. Leshpr, 
line settings are read directly in CM on 
front panel with veeder type counters. 
Neon resonance Indicator. Filaments 
operate from 115 VAC. No plate supply. 
Packed in orig. case with instruction 
book. Wt. 118 lbs. $95.00 

BC -375 XTMR TUNING UNIT-Approx. 
65 MMFD cond., coils, RF chokes, dials, 
assorted micas, 25WVDC and many other 
parts $2.50 

ARR7 AIRBORNE HALLICRAFTER 
VERSION OF SX-28A-Search rcvr., 

complete with tubes, less power supply, 
In sealed cases__ $129.00 

BC-620A-TRANSSEIVER - 20-27.9 MC, 
dual channels, builtin fil. and plate 
meters, with tubes as follows: (4) 
1LN5, (1LC6, (1) 1LH4, (2) 1291, (4) 
1299, (1) 1294-Ideal for use between 
boats, vehicles, etc. Used, In good con 
dition, less power supply. Wt. 38-" lbs. 
Complete with carrying case and dia 
grams. 

GE CONTROL BC -1103 --Contains fuse 
F301, indic. lamps 1301, 1301A, recep- 
tacles as follows: 3 pole Russel Stole 
No. 6852, 2 pole Hart and H eman 
No. F7723, 4 pole Russell Stole No. 
8087. Also relay 120V., 60a Struthers - 
Dunn No. AS8X1, Switch, AllenBrad 
ley cat. 2AS, and 250V. 10 amp. Inter- 
lock $4.95 

SCR -625 Mine Detector, used $39.50 

METERS and INDICATORS 
Remote position indicator -1.82, 6.12V. 

400 cy., 5" indicator with 0-360 degree 
dial $4.95 

Azimuth control MN -52H-360 degree dial - 
60 to 1 ratio crank control-ideal for 
antenna rotating indicator, used $ .49 

Meter -31/2" cross pointer. Two 200 micro - 
amp movements, brand new $2.95 

METER, type DO -41, 0-1 mil. movement. 
scales 0-5 DC Kilo V. and 0.10MA 
DC _.___$2.95 

MISCELLANEOUS 
BN IFF Antenna duplexer, 156-157 

MC $5.95 
BN IFF non directional doughnut an- 

tenna 5.95 
Voltage REGULATOR, carbon pile. 

magnetic type, coil current 105 ma. - 
max. 5 gimps at 18.25 volts .95 

THERMOSTAT, normally opens at 
95 deg. F.. No. F85.1/H5. - .49 

BLOWER, 400 cy., 115 Volts Type 
FL, style No. I 171145C, 6700 RPM, 
Westinghouse 1.95 

BLOWER, squirrel cage, 110/60 cy. 
AC, 2" outlet, silent oil lite bearing 
motor, with mtg. bracket 7.95 
Eclipse 24 V. carbon pile type, GE 

Voltage REGULATOR, brand new, 
Co.. 21/2 lbs. -- 

Free 
Catalog 

HERSHEL RADIO CO. 
DEPT. R. E. 12 

5249 GRAND RIVER DETROIT 8, MICHIGAN 
All orders F.O.B. Detroit-Minimum order $2.00-Michigan customers 

add 3% sales tax -20% payment must accompany all orders. 
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SEARCHLIGHT SECTION 

SUN RADIO & ELECTRONICS CO., INC. 122-124 DUANE ST. NEW YORK 7, N.Y. 

Plastic Molded 
Paper Tubular 

Capacitors 

First Quality 
Standard Manufacture 
No Surplus-- But Cheaper than Surplus 
Plastic molded paper tubulars at lowest net prices ever 
offered in recent years. Made by big -name mfr. Because 
Sun Radio made a huge purchase at a very low price, we 
can offer them at unprecedented discounts. 

70% 71Loae aóa 464e P4ed 

A new concept in paper tubular construction, these units 
are molded in plastic just like micas. The result: Greater 
stability. Better sealed. Stand higher temperature. Long- 
er 111e. No wax to run while soldering. Leads firmly an- 
chored. Moisture repellent. 

60/40 Solder 
tin lead 

IMMEDIATE' DELIVERY 
FIRST TIME IN 10 YEARS 

World-famous Ersin Multi - 
Core solder. .064 inch 
diameter. $16 S.W.G. 
$1.45 a lb. on 7 lb. spools 

Coaxial Connectors 

A complete line of Army -Navy type UG coaxial connectors 
made by Kings Electronics is listed in our September 
Monthly Mailer. It is the only such listing available. Kings 
Electronics holds more type approvals under JAN C-71 and 
other applicable specifications than any other manufacturer. 
These connectors are brand new but cost no more than sur- 
plus. Write today for your copy. 

Sua Zadla MONTHLY MAILER 

Items on this page are 
typical of those listed in 
the Sun Radio Monthly 
Mailer, a new publica- 
tion which brings to the 
Industrial electronics 
field news of new, un- 
usual or particularly in- 
teresting items from our 
large, varied, and up-to- 
date stock. Each issue 
includes a page of bar- 
gains for quantity buy- 
ers. You'll like itl 

To get on the mailing 
list for the Sun Radio 
Monthly Mailer, write 
us on your letterhead. I, \I/_ 

ffifi/ _ - 
AND ELECTRONICS COMPANY. INC. 

122-124 DUANE STREET 
NEW YORK 7, N. Y. 

TELEPHONE BA RCLAY 7-1840 

Catalog 
Number 

Capacity 
Mfd. 

Size Inches 
dia. x length 

Net Prices 
10-100 

in Quantities 
101-500 

of 
501 & over 

400 V. D. C. WORKING 

SC1024 .001 3/8 xl 1/8 $0.085 $0.076 $0.069 
SC2024 .002 3/8 xl 1/8 .085 .076 .069 
SC4024 .004 3/8 xl 1/8 .085 .076 .069 
SC5024 .005 3/8 xl 1/8 .085 .076 .069 
SC6024 .006 3/8 xl 1/8 .085 .076 .069 
SC1034 .01 3/8 xl 1/8 .085 .076 .069 
SC1534 .015 3/8 xl 1/8 .085 .076 .069 
SC2034 .02 3/8 xl 1/8 .085 .076 .069 
SC4034 .03 7/16 xl 1/4 .085 .076 .069 
SC5034 .05 7/16 xl 1/4 .105 .092 .083 
SC6034 .06 7/16 xl 1/4 .12 .107 .096 
SC1044 .1 1/2 xl 1/2 .12 .107 .096 
SC1544 .15 9/16 xl 5/8 .12 .107 .096 
SC2044 .2 5/8 x2 .135 .122 .109 
SC2544 .25 5/8 x2 .15 .135 .122 
SC5044 .5 7/8 x2 .20 .18 .182 
SC1054 1. 1 1/16 x2 1/2 .305. .275 .247 

600 V. D. C. WORKING 
SC2516 .00025 3/8 xl 1/8 .085 .076 .069 
SC5016 .0005 3/8 xl 1/8 .085 .076 .089 
SC7516 .00075 3/8 xl 1/8 .085 .076 .069 
SC1026 .001 3/8 xl 1/8 .085 .076 .069 
SC2026 .002 3/8 xl 1/8 .085 .076 .069 
SC3026 .003 3/8 xl 1/8 .085 .076 .069 
SC4026 .004 3/8 xl 1/8 .085 .076 .069 
SC5026 .005 3/8 xl 1/8 .085 .076 .069 
SC6026 .006 3/8 xl 1/8 .085 .076 .069 
SC8026 .008 7/16 xl 1/4 .085 .076 .069 
SC1036 .01 7/16 xl 1/4 .105 .092 .083 
SC1536 .015 7/16 xl 1/4 .105 .032 .083 
SC2036 .02 7/16 xl 1/4 .105 .092 .083 
SC3036 .03 1/2 xl 1/2 .12 .107 .096 
SC4036 .04 1/2 xl 1/2 .12 .107 .096 
SC5036 .05 1/2 xl 1/2 .135 .122 .109 
SC6036 .06 9/16 xl 5/8 .135 .122 .109 
SC8036 .08 5/8 x2 .15 .135 .122 
SC1046 .1 5/8 x2 .15 .135 .122 
SC1546 .15 5/8 x2 .17 .153 .138 
SC2046 .2 3/4 x2 .19 .17 .15 
SC2546 .25 7/8 x2 .19 .17 .15 
SC5046 .5 1 x2 1/8 .27 .24 .217 
SC1056 1. 1 3/8 x2 5/8 .42 .38 .343 

1000 V. D. C. WORKING 
SC10210 .001 3/8 xl 1/8 $ .105 $ .092 $ .083 
SC20210 .002 3/8 xl 1/8 .105 .092 .083 
SC30210 .003 3/8 xl 1/8 .12 .107 .096 
SC40210 .004 3/8 xl 1/8 .12 .107 .096 
SC50210 .005 7/16 xl 1/4 .135 .122 .109 
SC60210 .006 7/16 xl 1/4 .135 .122 .109 
SC80210 .008 7/16 xl 1/4 .15 .135 .122 
SC10310 .01 7/16 xl 1/4 .17 .153 .138 
SC15310 .015 1/2 xl 1/2 .17 .153 .138 
SC20310 .02 1/2 xl 1/2 .17 .153 .138 
SC30310 .03 1/2 xl 1/2 .19 .17 .15 
SC40310 .04 5/8 x2 .19 .17 .15 
SC50310 .05 5/8 x2 .20 .18 .162 
SC60310 .06 5/8 x2 .20 .18 .162 
SC80310 .8 3/4 x2 .22 .197 .18 
SC10410 .1 3/4 x2 .25 .225 .202 
SC15410 .15 1 1/16 x2 1/2 .27 .24 .217 
SC25410 .25 1 1/16 x2 1/2 .30 .27 .24 

200 and 1600 volt units also available. 
Phone or write for complete list and 
prices. 
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SEARCHLIGHT SECTION 

WORTHWHILE SAVINGS TO YOU: 
T-102 - Filament Transformer. 
American Transformer Co. Spec. 
29106. Type WS .050 KVA, 
50/60 eye. 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 250 T. 
371. 872 and 5563, etc., rectifier 
tubes $12.50 Net Wt 154 lbs. 
Dino. 61/2" W x 6" D x 12" H.O.A. 

MOTOR GENERATORS AND PUMPS 
G.E. type CC -21991: Now I15 c d -r l0 1 

snips. Output 115 v a -e lio eye. single phase, 
350 va @ 85% P.F $56.00 
G.E. type CC -21990: Input 32 v d -c @ 22 amps. 
autDut 115 v a -c 60 cyc. single phase, 350 va 
@ 85% P.F $63.00 
Portable Vacuum Pump Assembly: Leland 110/ 
220 v 60 a 1 phase 1 h.p. motor with 8 CFM 
automatic oiler; mounted on tubular steel 
frame $86.00 

CONSTANT VOLTAGE 
TRANSFORMERS 

v 
95 to 125 v. 50 o. 1 ph. input: 115 V. output: 

53-0 
va 27.00 

3.20 
00 va 34.00 500 va 

198 to 
output 

NEW RA -38 RECTIFIERS 
115 r.. 60 cy. 1 phase input, output 
0-15,000 v. d -c @ 500 ma. Write for 
detailed information. 

G.E. BATTERY CHARGER 
TRANSFORMER 

cat. #WS -99316. Pri. 105-115-125v. 60 rye.: Sec- 
ondary 105-90-75-60-45-30v. @ 6 amps. each side of 
center tap. Voltage reduced 10% & 20% thru tapped 
primary: Two X 5 v. 18 amp. C.T. (Tungar filaments) 
& two X 7 v. 10 amp. PA" H. a 8y4" W. X 51" D. Wt. 
56 lbs. New -original packing. G.E. net. $52.00, our 
price $17.50 

GASOLINE GENERATOR 
Raytheon Onan type CDO-73004-A (for TIIW Radio Equip.) 

242 v. 50/60 e. 1 ph. input; 220 v. 500 w. 120 v. 800 c. 1 ph. @ 9.8 amps. 14 v. d -c @ 20 amps. 
$38.00 New, in water -tight metal case $140.00 

TUBE STOCK CLOSEOUT 
20% on orders over 100.00 

DISCOUNTS 30% on orders over 500.00 

NEW CAPACITORS 
2 mfd 600 v. d -c tubular..$.30; 10 for 

$2.50; $20.00 per C. 
3.5/5 mfd 1,000 v. d -c 5.90 4 for $3.00 
3 x 1.0 mfd 1,200 v. d -c wk; isolated sec- 

tions $1.20 
1.25/1.25 mfd 7.5 kv d -c or .625 mfd 15 kv 

d -c; Standard Brand $12.50 
.25/25 mfd 7.5 kv d -c or .125 mfd 12 kv 

.75 
1.0 mfd 25 kv d -c; Standard Brand..536.00 
500 mfd 200 wv d -c electrolytic; insulated 
terminals 

.001 mfd 25 kv d -c mica; 25 A @ 3,000 
kc. 18 A. @ 1,000 kc, 11A. @ 300 
kc. $25.00 

50 mmfd 32 kv d -c tubular vacuum 84.05 
9.12 mfd 1265 v. a -c. 4000 v d -c. New: 

Standard Brand $17.00 

METERS 
Weston or Westinghouse 

3" 0-120 a -c amps. w/current transf..88.50 
3" 0-20 kv d -c w/precision multiplier. 18.00 
3" 0-4 kv d -c w/precision multiplier. 9.50 

SPECIALS 
Westinghouse Meter Multiplier: Type R-5 

1 meg., 58% toi., w.w noninductive 
$1.25 

Tube WL 386/ML-3W; 125 KV X-ray oil 
immersion rect.; 10 v. 11.6 A. fí..$32.00 

CRAMER Time Delay Relay: TD2 1208: 
0-120 sec., 115 v. 60 0., syn. motor - 
driven; 10 A., 115 v., S.P.N.O. 

c n- tact 5 

Motor: 27 v. d -c, 0.7 A.. 110 R.P.M.. 1 

oz./ft. torque $3.50 
Solenoids: 115 v., 80 c; continuous wt. 

5i, lbs. $2.75 
Intermittent, wt. 9 lbs $2.75 

Indicator: 1-81-A Radio Compass. New 
$3.85 

RESISTORS 
200 watt wire wound resistors, ferrule 

ends 160,000 ohm, 5,000 ohm, or 1.000 
ohm $1.00 

All Tubes are New. 
of Standard Mfg., in 
original boxes. 

Type Price 
1822 (10) $4.25 
1623 (10) 4.75 
2162 (50) 37.50 
3622 (175) 2.50 
31324 (15) 1.50 
3C23 (300) 2.25 
4828/S289414 
6 A. Rectigon (450) 

2.75 
15E (200) 1.25 
250TL (6) 19.50 
3047E 115 V. 60 

c. H V filament 
transformer & 
socket (40) 7.50 

307A/R K75 (40) 3.75 
3I6Á (30) .35 
388A (30) 2.75 
450TH (4) 22.50 
700A0 (2)7 9.75 

702A (25) 2.75 
703A 
704A (5)5) 1.00 
705A (30) 1.00 
706BY (6) 12.50 
706EY (4) 12.50 
707A (20) 12.50 
707B (75) 7.50 

7Ì3A (Ì5) 2.75 
714AY (200) 3.75 
715A 

((15) 
7.50 

7Ì9A ()0) 
50 

9.50 
721A (I) 2.75 
722A (15) 7.50 
725A (7) 8.50 7300.50 
811 (7) A) 11.50 

846 8(2)) 47.50 
872A (300) 1.75 
921 (40) 1.25 
931A (300) 2.50 
0513 (20) 7.75 
C6A (40) 8.25 
C61 (50) 4.75 
FGBIA (200) 3.75 
WE -203A (4) 8.75 

VT98(Br.) (30) 12.50 

DRY DISC RECTIFIERS 
Continuous Duty Ratings 

3.5 v a -c, FWB, 1.8 a d -c @ 1.0 amp. 
$ .90 each, 4 for $3.00 

6.5 v a -c, F'WCT, 2.2 v d -c @ 3.0 amps. 
$1.20 each, 5 for $5.00 

0-36 V a -c, HW, 200 ma d -c 
$ .75 each, 2 for $1.00 

0-54 V a -c, FWB, 1.6 amps d -o $4.40 
0-154 v a -c, FWB, 600 ma d -e $6.85 
0-180 v a -c, FWB, 400 ma d -c $6.90 

( ) indicates stock on 
hand. Subject to prior 
sale & limited to present 
stock. 

TRANSTATS 
Varlac 115 v. 50/60 e. input; 0-135 v 

@ 1 amp output. Type 200B...$9.50 
Vartac 115 v. 50/60 c. input: 0-135 v 

@ 5 amps output. Type 200 614.00 
115 v. 50/60 c; 0-130 v. 10 amp 

output $24.50 
115 v. 60 c; 103-126 v. 2.17 amp 

output $9.50 
115/230 V. 50/60 c; 0-260 v. 2.5 amp 

output $21.50 

TRANSFORMERS 
115 v. 60c. primaries 
Amertran: 17,600 v (8 10.4 K.V.A. 

Amertran: 8,800-0-8,800 e @$5.00 Ó 4 
K. V. A. cont $75.00 

Westinghouse: 18,400-0-18,400 v @ 
9 K. V. A., cont., plus 2 WL -531 
rect. tubes, fil. transi. & 50 h 575 
ma choke $160.00 

21 u. @ 1 amp. uncased $1.60 

RELAYS 
Westinghouse Type SC -M Overcurrent 

relay, .2 to 1 A.. .8 A. eont. rating 
20-40% drop out ratio $12.95 

A -B 810 Overload Relay. 6.3-18-1 A.. 
600 i. max $7.95 

CHOKES 
Amertran: Swinging, 900 h @ 16 ma. 

25 h @ 525 ma. 35.000 v test..5.12.00 
Kenyon: 20 h @ 300 ma. 15,085 

test $12.00 

CONTACTORS 
I.T.E.: 115 v. 60 c. coil, Single pole 

115 A. 600 v. with barriers, adj. 
time delay & remote contact control 

t rip $10.95 
A -B #RC -3301: 115 v. 60 c. coil 

D.P.S.T. 15 amp contactor....$4.95 
Monitor: 115 v. 60 c. coil N.O.D.P. 

contactor, 100 A 600 v. N. C. 15.- 
000 v. 1.0A, contact. One N. O. & 
one N. C. interlock w/150 A & 30A. 
renewable fuses $8.95 

ASD RADAR TRANSMITTER 
& MODLULATOR 

3 centimeter: complete with 725.% magnetron, 
cavity, two 723Á/B Klystrons. one RK1173. 
four 72's, one 715B, one 829B, two 724B's, two 
6AC7's, one 1N23 crystal diode, high voltage 
supply, two cooling blowers, etc. Input: 115 v. 
400 c. N-2 condition $110.00 
Preamp assembly: inclurle.s plumbing (2) 723 
A/B's, (21 6AC7's, (2) 724R's, 1N23, etc. 

$37.50 
725A Magnetron w/magnet $12.50 

All merchandise in "as new" condition. Add approx. 20°e 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 detail information on any of the above items 
and for special quantity discounts. Telephone MAdison 6-5391. 

1527 E. SEVENTH ST. EPCO LOS ANGELES 21, CALIF. 

- TELEMARINE 
The Best in Electronic Surplus! 

RADIO TRANSMITTERS, 
MODULATORS, AND 

POWER SUPPLIES 

Immediate Delivery from Stock 

2.5 KW PRESS WIRELESS, Model 2.5 consisting 
of 2 sections, one -the 2.5 KW P.A. with power 
supply, second section containing exciter -driver 
stages with crystal -controlled oscillator (with oven 
for constant temperature control). Emission Al. 
Freq. range 2 to 23 mc. Operates from 220 V.A.C. 
Excellent condition. Less Tubes $3,090.011 

BC -319-A TRANSMITTER. CW only 300 watts out - 
out Freq. range 4.0 to 13.4 mc. Operates from 
110/220 volt,, 60 cycles AC. Excellent condition. 
Less tubes. 
PRICE EACH $300.00 
WILCOX, 96.200A 2 -KW RF section. Large cabinet 
with complete RF end containing the VFO, inter- 
mediate sections and PA stage. Almost new, but 
lacks PA inductance only. Less tubes. 
PRICE $300.00 
TBK-10, 500 W., 2-18.1 MC, CW Telegraph Trans- 
mitter designed for ship installation. Almost new 
condition, complete with tubes, but less MG set 
and accessories. PRICE, EACH $350.00 
WILCOX 98A Ground Station, A-3 emission 50 to 
200 mc. 50 W. output, 4 -channels dial telephone 
selection. with receiver for above frequency cover- 
age, and remote control unit. For 110 volts AC. 
Excellent condition. With tubes. 
PRICE, EACH $800.00 
LINK FM Transmitter -Receiver, 70.100 MC. 50 
Watts Output. Model 1498 DC, Wall style cabinet 
containing transmitter, receiver and 14 V.D.C. 
power supply, handset. Dim.: 34"x2l"x11". NEW 
CONDITION. Complete with tubes, crystals, spe- 
cial telescopic antenna, instruction book, 50 W. 
output. PRICE EACH $500.00 
MODEL SVCIOOL/l10 TRANSMITTER. Output 
Al 150 -watts, A2 -A3-50 W. Mfd. by Phillips. Freq. 
2 to 20 mes., with 6 pretuned channels. Operates 
from 90-260 volts 50/60 cy. A.C. COMPLETE, with 
tubes $450.00 
BC -1100 (RC -263), 75W, Al, 50W, A2, 4 channel 
dial selection of channel. 1.5-10 mes. 110-260V 
25-60e. AC., with remote control. New. 
EACH $575.00 
SUPREME ship -to -shore transmitter receiver- 110W 
output. 9 channel, 2-3 mcs., crystal controlled for 
110V. 60e. A.C. Condition N-2. Complete with 
tubes and microphone. EACH $500.00 
MASTER POWER METER PANEL, for measuring 
voltage, current, and frequency of 2 to 4 50 KW 
power units of 240 v. 3 -phase -3 wire or 3 -phase -4 
wire. 60 cycles AC. Measures each phase lead. 
Measures current 0-300 or 0-600 amps., through 
-election of current transformers. Dim: 22"x34"x20". 
ItasEACH many industrial applications. NEW condition. 

$150.00 
DZ -2 DIRECTION -FINDING EQUIPMENT, with 
loop assembly, 28 V. DC operation, 15-70 & 100- 
1500 Kcs. NEW. 
PRICE, EACH $150.00 
SCR -511 "POGO STICK" WALKY-TALKY. Port- 
able low -power AM radiotelephone for 2 to 6 mc 
operation, with 13 plug-in tuning coils containing 
crystals for crystal control of both receiver and 
transmitter. Transmitter receiver BC -745 of this 
SC11-511 includes telescopic antenna and Press - 

Talk" Switch as well as all cables. Range 5 miles, 
plus. With PE -157 2 -volt storage battery, operated 
Vibrator Power Supply. 2 -Volt Battery (less electro- 
lyte), T-17 mike, all ready for immediate operation. 
NEW. 
PRICE, EACH $95.00 
32 VOLT DC to AC ROTARY CONVERTER, mfd. 
by Kato. For yachts, workboats, or farm Installa- 
tion. Output 110 V., 60 cycles AC, rated 225 watt 
but good to 300 watts. All NEW units. 
PRICE. EACH $39.95 
DECK ENTRANCE INSULATORS, bowl and flange 
type. irk" dia. with heavy galvanized metal flange 
and bell. Top bell 6?6" dia. 11;6" brass feed -that 
rod. Very high voltage insulation. Individually 
parked In cartons, all NEW. 
12 FOR $18.00 
GENERAL ELECTRIC AMPLIDYNE M.G SET. 
generator type TV -5875677, motor type #73AB58. 
Navy #CG-21ABIL 115/230V. 60e., motor rated at 
Y HP., generator output 250V. DC at 375W. NEW. 

$60.00 
GENERAL ELECTRIC AMPLIDYNE MODEL 
5AM78AB47 MOTOR GENERATOR SET. Motor 
alIP 440V, 3 please. Output 250V. DC at 3 amps. 
and 60V. DC at 12.5 amps. Excellent Condition. 

$85.00 

"SNOOPERSCOPE" TUBE 
Infra -lied Image Converter Tube (British) to make 
" SnooDerscopes," "Sniperscopes," and other devices 
that see in the dark. Operates with invisible infra- 
red rays, without scanning or amplifiers. See October 
Radio Electronics for interesting constructional arti- 
cle! Supplied with technical data and diagrams. 
Every tube guaranteed! 
TWO FOR $15.00 

fi FOR $33.00 
BAUSCH & LOMB Front -End Lens Assembly, for 
best images. F2.1, 3.5 in. E.F. EACH $12.00 
MOUNTED LENS UNIT, also for front-end, results 
as good as B & L unit. Speed F1.9, 0.1. 91.44 tom, 
outside dia. at one end 60 nun, length of mount 64 
mm. PRICE. EACH $9.00 
ALL PRICES FOB NYC, XMTTR PACKING 
EXTRA. ALL MATERIAL SUBJECT TO PRIOR 
SALE. - TELEMARINE - 

COMMUNICATIONS COMPANY 
280 Ninth Avenue 

NEW YORK 1, NEW YORK 
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UNEXCELLED VALUES FROM 

AMERICA'S LARGEST ELECTRICAL CONVERSION HOUSE 

JANETTE ROTARY CONVERTERS 
110 VA. Input: 110 VDt'; Output: 110 VA:'. 
single phase, 60 cycles; 3600 speed. Willi 
filter for elimination of radio in t erferenc'. 
Reliably Rebuilt. Special Prig $1905 

MARATHON MOTOR GENERATORS 

Input: 110 VDC. 
Output: 110VAC 1 

phase, 60 cy. 500 VA. 
Marine Type with 
voltage regulator and 
frequency controller. 

Rebuilt $65.00 
Same unit as above with 32 VDC Input and 
same Output. 300 V . $54.00 

WESTINGHOUSE 
TRANSFORMERS 

399 VA: 115/240 Volts; Brand 
New. SPECIAL PRICE.. $3.35 

Westinghouse Transformer Con- 
troller contains 300 watt, 110/ 
220 volt transformer with mul- 
ti -taps. The transformer with 
tap switch alone is worth more 
than the special price. . ..$6.25 

ONAN HIGH FREQUENCY MG UNITS 
Input: 110/220, single phase, 60 cyc. Out- 
put: .6 K.W. 115 VAC, single ph. 480 cps. 
Rebuilt like new $138.50 

WESTINGHOUSE 
M -G UNITS 

Compact two 
bearing units con- 
sisting of a re- 
pulsion -induction 

motor, type 2H; 110/220 volts, single phase, 
25 cycles, 1425 rpm. 5.4/2.7 amperes. Con- 
tinuous duty. The generator has a rating 
of .08 KW. 40 volts, 2 amperes, D. C. Com- 
pound winding, type FK. Rebuilt like new 

$16.75 

Raytheon Three Ph. Con- 
trols. 1.5 K.W. Input: 220- 
3-60. Output variable with 
multitap switch to 110-3- 
60. Can be used for oper- 
ation of 110 V 3 ph motors 
from 220 V. ph line. Spe- 
cial price. . . . . $25.00 

J 

KATO ROTARY CONVERTERS 
Type 1205A Model 26KAI I. 
Input: 24 VDC 28A. 1800 
RPM. Output: 115 VAC 1 

phase 60 cy. 1 KVA. Com- 
pact and ruggedly built for 
cont. duty Oper. Filtered. 
Shuck mounted. New .590.00 

G. E. Motor Starting Reactors 
Type 11K2840G2; Rated at 
440V. 3 Ph. 60 Cy. 16.8 Amp. 

1 tnly a 3 Pole Double Throw 
Switch is necessary with this 
unit to make a 15-20 HP com- 
pensator starter. Useful for 
any purpose requiring three 
SPECIAL PRICE 89 00 

GEN. ELECTRIC 
TRANSFORMERS 

1 KVA: _ .. L. Brand 
New $19.011 
General Electric 5 KVA Auto - 
transformers: 110/220; Brand 
N ,,v $26.00 

General Electric "Variae type" 
Controllers; 6u watls; 110 

3 220 designed as an adjustable 
9 speed controller but can be used 
á 

for any application requiring ., 

variable transformer. Br:, nd 
new and an exceptional boy 
at $12.00 

LELAND-MURRAY HIGH FREQ. 
MOTOR GENERATOR SETS 

1 ,C', .1 : 115 Volts, 400 cycles; 17.2 amperes; 
eingle phase, coupled to 220/440-3-6$028moo-- 
tor 
Sanie specifications but operative with 
single phase, 110/220 Volt Motor 5295.00 
3 KVA; 120 Volts, 3 Phase. 400 cycles, 
coupled to 220/440-3-60 Motor $335.011 
lame unit with 5 HP -110/220 Volt Mo- 
tor $415.00 

Es 
fo 
be 
ri 
ca 

IF IT'S FROM ONE FREQU 
IF IT'S FROM ONE 

Established in 1922 

RAYTHEON HIGH 
VOLTAGE TRANS- 
FORMERS; P r 
214/246 Volts; Secs 
5500 Volts, 1.0 am- 
pere; test 13,500 V. 

Brand New ..$72.00 

Janette Rotary Con- 
verters. 12 volts DC t:, 
deliver 110 volts, AC. 
Rated: 212 VA. With 
radio filter. 
Special Price ...$51.00 

General Electric type 
Maud Westinghouse 
type FK Motors. 1/6 
H.P. Direct Current 
17250 R.P.M. Rebuilt 
like new. 
Special 00.515, 

co AC Motors: built-in magnetic brake 
r quick reversing. Double shaft, ball 
arings. Rated: 2% HP -30 minutes, ma- 

ne duty; 440-3-60 Brand new in original 
ses SPECIAL PRICE $28.50 

ALLIS-CHALMERS 
MOTOR GENERATORS 

Input: 115 A U,' at 14 amp. 3 600 RPM. Ball 
Bearings. Output: 1.25 KVA; 80% PF 120 
Volts, AC. 1 Ph. 10.4 amp. Centrifugal 
automatic controller permits line -start op- 
eration. Fully enclosed. Brand New $99.95. 
Also available for 230 UDC operation at the 
same price 

GEN. ELECTRIC AMPLIDYNES 

Model 5AM78AB50A 1500 watts Input: 
440-3-60; Output. 250 Volts DC; 6 am- 
peres; 3450 RPM $225.00 
Model 5AM78AB16; 750 watts; Input: 440-3- 
60; Output: 250 Volts, DC; 2 amperes; 3450 
RPM $115.00 
Coupled directly to control motor on com- 
mon base. Brand new $185.00 
Model 5AM49AB16; 250 watts; Input: 440- 
3-60; Output: 250 Volts, DC; 1 ampere 
3450 RPM $55.00 

INDUCTION VOLTAGE REGULATOR 

Type IRT, form M. 1.64 KVA, 3 

phase, 60 cycles, cont. duty. Out 
door service. Primary: 208 V., 10.5 
load amps. Oil -filled. Wgt. 365 lbs. 
33 x 17" x I I" $83.011 

411 

G. E. OIL FILLED 
OUTDOOR TRANSFORMERS 
Brand New, 3 KVA; Type HS 
3000/5200Y-115/230. SPECIAL 
PRICE. Brand New $36.00 

HOLTZER-CABOT 153F 
Input: 28 Volts DC at 52 Amp. 
Output: 115 Volts. 400 cps. 3 

7 phase, 750 va; .9 P. F. also 
secondary output of 26 Volts. 
400 cycles, single phase at 250 
va; voltage and frequency 
regulated. REBUILT LIKE 
NEW $59.50 

HOLTZER-CABOT MG 149F 
Input 28 Volts, DC at 36 amps. Output 26 
Volts at 250 V. A. 400 cps. and 115 Volts 
at 500 V. A., 400 cycles. Rebuilt like 
new $24.75 

FLEXARC 
TRANSFORMER 

TYPE 
WELDER 

Operates at 440/550, single 
phase, 110 cycles, 300 ampere 
adjustable output. Rebuilt 
like new. SPECIAL PRICE 

$119.75 

General Electric Type B Flange Motor for 
hoisting duty. 68/4 H. P. separately excited. 
Marine Duty. Brand Now, original cases: 
235 Volts, DC. 1100 1:l'lt $65.00 

ENCY TO ANOTHER; FROM DC TO AC OR AC TO DC; 

VOLTAGE TO ANOTHER, THEN CALL ON US. 
Tel HAncock 6-1288 

WILLIAM I. HORLICK COMPANY 
228 PURCHASE ST. BOSTON 10, MASSACHUSETTS 
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GUARANTEED GOVT SURPLUS 
420-750 MC 
OSC I LLATOR 

Compact, beautifully 
built line oscillator 
employing two W E. 
368AS (703A) "door- 
knob" tubes in push- 
pull. Exceptionally 

stable. 6W output at 420mc, 2W at 700mc. Independent grid and plate tuning. Adjust- 
able output coupling and tuning assembly. 
Coaxial output connection. Built-in blower may be operated from 110VAC. Power re- ements: 
4A. y r 6%"x61, a 11 . 7 lb. Supplied com- 
plete with tubes. Ideal for 420mc amateur operation or for use in the 460-470mc citi- zens radio band. Stock No. APO -66....$8.95 
Spare 368AS/703A tubes $1.69 ea. 

WE CARRY A LARGE AND VARIED 
INVENTORY WHICH INCLUDES: 

AMPLIFIERS COILS 
AN CONNECTORS CORDS 
CABLE CRYSTALS 
CAPACITORS DELAY LINES 
CHOKES FILTERS 
CIRCUIT -BREAKERS FUSES 
COAX -CONNECTORS HANDSETS 

JAN TUBES 
BRAND NEW IN ORIGINAL CARTONS 

( Except as specified with ) 
1B24 34.75 RKR-73 30.95 954 50.39 2C44 1.75 304TH 3.95 955 .39 
2D21 1.19 304TL 1.95 956 .49 
2J3ß 14.95 417A 19.95 957 .39 2J48 14.95 705A 1.95 958A 
2K28 24.95 715B 9.95 .39 2X2A 0.89 715C 24.95 991/NE16 .29 
3D21A 1.95 723A/B 14.95 2050 .79 5R4GY 1.09 724B 4.75 8013 1.49 6AC7 .79 725A 7.50 9001 .39 6AC7 1.19 805 3.95 9002 .39 
6AK5 1.09 
6AL5 .75 
6J6 .95 
6SL7GT 

811 1.95 
814 3.95 
815 1.95 

9003 .39 
9004 .39 
9006 .39 .69 

6SU7GT/Y 1.29 
829B 4.75 
872A 1.69 t1ß3/VR90 .89 

6Y6G .88 902A 3.95 0C3/VR105 .89 
72/3B24 .95 931A 3.95 0D3/VR150 .69 

Specify JAN tubes when ordering. 
Manufacturers bulk pack JAN. 

INVERTERS 
JACKS 
KLYSTRONS 
KNOBS 
MAGNETRONS 
MAGNETS 
MICROPHONES 

METERS 
MOTORS 
POTENTIOMETERS 
POWER PLANTS 
POWER SUPPLIES 
PROJECTION LAMPS 
RECORDERS 

Immediate delivery from stock (subj. to prior sale). Open acct. to rated organizations, others 20% with order balance COD. Prices FOB Corona, N. Y. and subject to change without notice. 

Wide Range Butterfly 
Wavemeter & Oscillator 

Elements 
Precision wide range butterfly cir- cuitt elements. Sturdily construct- 
ed. Mounted in ball bearings. 
Suitable for motor drive. Ideal 
for use as wavemeters and oscilla- 
tors (See description below.) 
Stock No. Freq. (mc.) Notes Unit Price 
TN -20 105-330 1, 3 $4.95 TN2A 75-300 1, 4 4.95 
TN -30 135-485 2.3 5.95 
TN3A 300-1000 2. 6 6.95 

Brand new, in original packing. 
NOTES: 1) Aluminum construction 

2) Silver-plated brass 
3) Designed as oscillator element 1955 

acorn triode) 
4) Has diode socket mounted on unit (955 

as diode) 
5) Has crystal diode mount for 1N21 

crystal 

RESISTORS TEST EQUIPMENT 
SELSYNS TRANSFORMERS 
SCOPE ACCES. TRANSMITTERS 
SHOCK MOUNTS TUBES 
SOCKETS WAVEGUIDE 
SWITCHES WAVEMETERS 
TELEPHONE EQUIP. WIRE 

A PENNY POST -CARD WILL PUT YOUR 
NAME ON OUR MAILING LIST. 

DUBIN ELECTRONICS CO. Inc 
TELEPHONES: HICKORY 6-3066-7-8 DEPT. E-10 103-02 NORTHERN BLVD., CORONA, N. Y. 

SAVE 1 
R.M.C.A. 8010 Series 

Intermediate Frequency 
Radiotelegraph Transmitter 

MARINE RADIO EQUIPMENT 
STANDARD COMMERCIAL MODELS 

F.C.C. Approved Models -Fleet Quantities 
High Frequency 

I.F. Transmitter 

I.F. Receiver 

Emerg. Transmitter 

-SUPER SPECIAL! R.M.C.A. 4U MARINE UNITS- R.M.C.A. 8019 Series 
Radiotelegraph Transmitter H.F. Transmitter 

H.F. Receiver 

Auto Alarm 

Complete Guaranteed Shipboard Raaio Unit! SAVE! ! ! ! 

Other R.M.C.A. Models MACKAY RADIO Models Available 8012-D 8027 and TCR Radiotelephones 8003 Teleg. Transmitters 155 and 156 Type Radiotelegraph Transmitters 
8707 and DAE Direction Finders 8600-X Automatic Alarms 105 and 106 Type Direction Finders 101-B Automatic Alarms Some used, Some new, All guaranteed. All items subject to prior sale. Write immediately for Bargain Prices! ! ! Act Now! ! 

DON'T MISS THIS MONTH'S SURPLUS SPECIALS! 
Heavy Duty I/2" Red Pilot Light Holders -19c ea -ten for $1.50 (New) 

(Used but Good) Western Electr'c Aircraft Receiver, Model RU/19 Type CW-46048D 24 v. D.C. c w six tubes, one coil and plug, less power supply -52.85 ea. New J-38 Telegraph Keys, on Bakelite Base, in original cartons -25e ea. -ten for $2.00. 

DYNAMIC MICROPHONE 
REPLACEMENT UNIT 

(New -in original boxes) 

50 ohms 
impedance 
$2.35 ea. 

Repair that old Microphone 

MOBILE DYNAMOTOR SPECIAL 
Type 377 -Model 1 Made for Western Elec- 

Input-14 volts tric by Eclipse Aviation 
8 amperes New -in original cartons) 

Output -425 volts 4. 54.85 ea. 
163 mils 

Complete with Filter and Starting Relay -no plugs furnished. 

Type 1605-6 volts 

D.P.S.T. 
(New -in 

original boxes) e é, 

R.C.A. and Remler 250 -watt Audio Systems, c/w Speakers. Prices on request. Telephone Switchboards and Accessories. Mark II Transmitter -Receivers (New), w'th Power Supply and Mounting Rack. No accessories. While they last -$25.00 ea. Bendix Aircraft Trans miners, Receivers and Power Supplies, Control Heads, Relay Boxes, Loops, etc. Write your requirements. Marine, Aircraft, Television items by the hundreds. Write or wire your needs. 

ELECTRONIC SUPPLY CORP. 
5601 

S attleCa6 W Washingtia on 
Minimum order $2.00. Terms: 25% Cash with order -balance C.O.D. unless rated accounts. All material F.O.B. Seattle, Washington. 
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AIRCRAFT 
BLOWERS 

Westinghouse Type FL 
115 v. 400 cy. with ca- 
pacitor 

Price $1.95 

C-1 AUTOPILOT 
VERTICAL GYROS 

Gyro, driven by series mo- 
tor, provides electrical sig- 
nals for both the roll and 
pitch of the aircraft. Has 
many valuable parts such 
as precision variable resistors, bearings, 
contacts, etc. Amphenol connector not in- 
cluded. Original price $1500.00 

Special $4.95 

C-1 AUTOPILOT 
AMPLIFIERS 

Three channel servo ampli- 
fier consisting of many valu- 
able electronic parts includ- 
ing 6 relays, 7 tubes, etc. 
Unit removed from new air- 
craft. 

Super Special $5.95 

PIONEER 
AMPLIFIERS 

Shock -mounted case and 
chassis includes man 
transformers, condensers, 
potentiometers, etc. Sup- 
plied less output transform- 
er and tubes. 

Our Low Price 98c 

NOISE FILTERS 
3 chokes and three oil - 
filled AC capacitors 
mounted in an assembly 
with 4 pin Amphenol 
connector. 

A Steal at 39c 

NEON BLOWN FUSE INDICATORS 
Rated for 110-220 
volts either AC or 
DC. Can also be 
used for general 
testing for "opens" 
"shorts", etc. 

Price 39c 

TUBES 
6947 $ .59 

6H6 .39 
7F7 .59 
7N7 .59 
7Y4 .59 

CIB-Grid control rectifier (thyratron) 1.95 

TERMS: 20% cash with order -balance 
C.O.D. Orders accompanied by payment in 
full must include sufficient postage, other- 
wise shipment will be made via Railway 
Express collect. Minimum order $2.00 

ELECTRO -DEVICES 
Incorporated 

Box No.194/ PATERSON, N. J. 

TEST EQUIPMENT 
X BAND SIGNAL GENERATOR. 8500-9600 me, 

calibrated wavemeter and attenuator. for 110 V 
60 cps operation. 

SPECTRUM ANALYZER FOR X BAND, TSX- 
3SE, Sylvania, good working order. 110 V 
60 cps. 

TS-45A/APM-3 SIGNAL GENERATOR, 9200- 
9600 mc, 110 V 60-800 cps. 

X TRANSMIS- 
SIONBAND TYPE, 9200-11000E rR oe 

CAVITY. 

WAVEMETER CAVITY, 8500-9600 mc, TRANS- 
MISSION TYPF $35.00 

TS-I55B/UP S BAND SIGNAL GENERATOR, 
pulsed, calibrated output, 110 v, 60 cy. NEW. 

TS-I55A/UP S BAND SIGNAL GENERATOR, 
pulsed calibrated output, 110 y 60 cy. NEW. 

SPECTRUM ANALYZER FOR S BAND, TSB - 
48E. Sylvania, good working order. 110 V. 60 

TP 5IPS/20. S BAND 20 db PAD $20.00 
X BAND PI 
TS-62/AP ECHOUP BOXORN FOR X BAND 

$10.00 

APR -I RADAR SEARCH RECEIVER, complete 
with tuning units for range of 38-4000 me, 30 
me 1.F., 2 mc wide. 

TUNING UNITS for APR1 or APR -4 RE- 
CEIVERS (can be used with any 30 me 
amplifier) : 

TN -16, range 30-90 mc 

TN -17. range 80-300 mc 
TN -19. range 1000-2000mc 
TN -54. range 2000-4000 mc 

X BAND VSWR TEST SET TS-I2/AP. complete 
with linear amplifier direct reading VSWR 
meter. slotted wave guide with gear drive 
traveling probe, matched termination and var- 
ious adapters, with carrying case, NEW. UNITS 

I AND II are available separately, or together 
as a test set. 

TA-I6 
RIGEPIFDGATeMEASUNGAMLIER (similar oh 

amplifier of TS-12/AP Test Set) $180.00 
S BAND SIGNAL GENERATOR CAVITY with 

eut -off attenuator. 2300-2950 mc, 2C49 tube, 
with modulator chassis $30.00 

HIGH PASS FILTER F-29/SPR-2, cuts off at 1000 
me and below; used for receivers above 1000 me 

$12.00 
UPN-I S BAND BEACON RECEIVER TRANS- 

WITTER $75.00 
S BAND TEST LOAD, TPS-55P/BT. 50 ohms 

$8.00 
X BAND TEST LOAD, TS-108/AP. 150 watts 

accessories $35.00 
LAE-2 SIGNAL GENERATOR, 520-1400 me. CW 

& pulse modulation, calibrated output 110 V. 
60 cps, used, good condition. 

LAF-I SIGNAL GENERATOR, 100-600 me. CW 
& pulse modulation, calibrated output, good 
condition, 110 V, 60 cps operation. 

GENERAL RADIO SIGNAL GENERATOR 
MODEL 522, 250-1000 mc, good operating con- 
dition. 

GENERAL 
5 RADDIO 

POWER OUTPUT METER. 
MODELGENERAL 

RADIO VACUUM TUBE VOLT- 
METER MODEL 726. good working order 

$120.00 
GENERAL RADIO PRECISION WAVEMETER, 

type 724A. range 16 kc to 50 mc, 0.25% ac- 
curacy, V.T.V.M. resonance indicator, complete 
with accessories and carrying case, new $175.00 

FEDERAL RADIO SIGNAL GENERATOR 
MODEL 804C, 7.5-330 mc, good operating con- 
dition 

MEASUREMENTS 78E, 50-75 mc. calibrated 
output $100.00 

FERRIS MODEL 22A SIGNAL GENERATOR. 
85 kc to 25 mc. Output .2 microvolts to 1 

volt, modulation variable, good working order 
$175.00 

FERRIS MODEL IO B SIGNAL GENERATOR. 
85 kc to 25 mc, calbrated output, good work- 
ing order $100.00 

LABORATORY RECTIFIER, Sylvania 541-A, 
3500 volts at 2 amperes DC 

LB -3 LIMIT BRIDGE, INDUSTRIAL PROD- 
UCTS $60.00 

P-4 SYNCHROSCOPES, made by Sylvania or 
Browning Lab $175.00 

SIGNAL GENERATOR 1-72-K, 100 ko-32 mc, 
output not calibrated, 110 v, 60 cps....$35.00 

AUDIO OSCILLATOR, HICKOK 198, RC tuned 
20-20000 cps 345.06 

TEST SET TS-278/AP FOR AN/APG-I3, syn- 
chronized, delayed pulse signal generator. 400- 
430 mc, calibrated waveguide below cutoff at- 
tenuator, synchronized marker generator, 115 V. 
60 cps. NEW. COMPLETE $160.00 

TS-10/AP FOR APN-1 $40.00 
RCA SCOPE, 5' MODEL 160B, NEW, export 

packed $125.00 
CLOUGH BRENGLE RESISTANCE CAPACITY 

BRIDGE. model 230A, new $50.00 
FIXED ATTENUATOR PADS, 20 db + 0 - 2 

db, DC -1200 mc, 50 ohms. VSWP 1.3 or less, 
2 watts average power $30.00 

MUTUAL INDUCTANCE ATTENUATOR, Cali- 
brated: frequency range .1 to 1000 me by 
means of plug-in coils, attenuation range 120 db 

$100.00 
MUTUAL INDUCTANCE OR PISTON TYPE 

ATTENUATOR, type N connector's rack and 
pinion drive. attenuation variable 120 decibles, 
calibrated 20-120 db. frequency range 300-2000 
me $32.00 

MUTUAL INDUCTANCE OR PISTON TYPE 
ATTENUATOR, similar to above, except upper 
frequency limit is 3300 me $32.00 

B 

C 

CERAMIC FEED-THRU CAPACITORS 
Type A 300 nine IO for $2.00 
Type B 300 mmf 10 for $2.00 
Type C 55 mmf 10 for $1.00 

TRANSFORMERS, 115 volts, 60 ens primaries: 
1. 6250, 3250 and 2000 volts, tapped primary, 

voltage doubler. 12.5 kv ins $14.00 
2. 6250 volts 80 ma. ungrounded. G.E. voltage 

doubler, 12.5 kv ins $12.00 
3. 2 secondaries at 500 volta 5 amps each, wt 

210 pounds $50.00 
PULSE INPUT TRANSFORMER. permalloy core, 

50 to 4000 ko impedance ratio 120 to 2350 ohms 
$3.00 

PULSE TRANSFORMER, UTAH 9280 $1.50 
PULSE TRANSFORMER 132-AWP $6.00 
PULSE TRANSFORMER, GE 68G, 8286-1 $5.00 

PULSE TRANSFORMER, Westinghouse 145-EWP 
$10.00 

TS-I0/AP CALIBRATED DELAY FOR APN-I 
$25.00 

TS-203/AP CALIBRATED SELSYN $10.00 

UG-27/U TYPE N RIGHT ANGLE ADAPTERS 
10 for $5.00; 1000 for $250.00 

U.H.F. RIGHT ANGLE ADAPTER 83-IAP 
10 for $2.50; 1000 for $125.00 

W.E. TELEPHONE NETWORKS: D-161638, D- 
161844, D-162627. D-162629, D-162631, D- 
182632, D-162624, D-162635 $1.00 each 

SD -3 SHIPBOARD RADAR, New and complete 
with test equipment $1050.00 

SQ RADAR, used but in good working order, com- 
plete with antenna, control unit $650.00 

SN RADAR, used, good working order, com- 
plete $550.00 

HYPERSIL CORE CHOKE, 1 Henry, Westing- 
house L-422031 or L-422032 $3.00 

PULSE FORMING NETWORK, 20 kv. .92 micro- 
second, 50 ohms. 800 p.p.s. $40.00 

ANCHOR SCREWS from AB26CR Mast Equip- 
ment $2.00 each 

ELECTRO IMPULSE LABORATORY 
P. O. Box 250 Eatontown 3-0768 Red Bank, N. J. 
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am? Ammo RELAYS .vouR Uy45TST6C/C- GUÁRANTIEED-//ERES A FEW 
MIDGET RELAYS 
GUARDIAN 300 ohm 
SPST 24VDC ceramic 
insul 3 amp cont. 
# R106 39c ea. 

COOK #55526 250 ohms 24VDC SPDT 
and SPST N.O. low loss insul 1 amp 
cont. #R107 45c ea. 
GUARDIAN 40 ohms 6VDC SPST N.O. 
Ceramic insul 3 amp cont. #R31 

39c ea. 
ALLIED 300 ohm 24VDC DPDT I amp 
cont. #R67 55c ea. 
CLARE #BA 10059-3 275 ohms SPDT 
24VDC Micalex Insul I amp cont. 
#R73 45c ea. 

G.E. 7472679-1 30 ohms SPST N.C. 
1 amp cont. #R59A 39c ea. 

ALLIED 55837 250 ohms SPST N.O. 
Double break 15 amp cont. #RI08 

98c ea. 

PRICE ROTARY 
TYPE 76 

14 VDC Coil #5228 2 
ckt DPDT wafer -pro- 
duces 81/2 oz -in. torque 
rotates 30° #R97 

98c ea. 
14 VDC (same as R97 except 
with coil #5699) #R97A 

98c ea. 
8.3 ohm coil (6 VDC) no wafers 
attached #R99 89c ea. 
24 VDC coil #4909 single wafer 
shaft tapped for 6/32 screw 
#R109 98c ea. 

Terms: fob our plant - 
orders must be over $2.50 

FERRULE RESISTORS 
Over 100,000 in our stock all sizes all 
wattages 
Watt 
200 
100 
50 
20 
10 

Price ea. 
.55 
.45 
.30 
.22 
.18 

O 

100 (ass'd.) 
.50 
.40 
.27 
.20 
.16 

SOLENOIDS 
ALLEN BRADLEY 
B5A aircraft start- 
ing relay 24VDC 
50 amp 100 ohm 
coil totally en- 
closed #RI05 

$1.25 ea. 
Others in stock -send 
in your needs for our 

ice. 

PULSE INPUT 
TRANSFORMER 

W.E. type KS 9798. Imp ratio 
50 to 1000. 3 windings. Hyper - 

sil core working voltage I5KV 
#T94 $4.95 ea. 

O 
SERVO OUTPUT TRANSFORMERS 

PP 6L6 to Servo mechanism with 10% feed- 
back winding. MU metal core $2.95 ea. 
Dual unit PP 6V6 to Servo mechanism with 
10% feedback winding and 6SN7 to Servo 

mechanism. Both in I can $3.25 ea. 

(Jr,íversa general core. 
365 CANAL ST. N. Y. 13, WA.5-9642 

MILLIONS 

MICA CAPACITORS 
JAN AND RMA CODED 

ALL SIZES ALL VALUES 

IMMEDIATE DELIVERY 

LOWEST PRICES 

LEGRI S. COMPANY, INC. 
130 West 102 Street New York 25, N. Y. 

ACademy 2-0018 

RELAYS TELEPHONE TYPE 

CLARE Sensitive 3500 
ohms 6MA SPDT 3 amp 
contacts #R30 $1.10 ea. 

err - 
- ...,, 

,,,,,,,,,,,, Ó mjJaurj 
W.E. 4850 ohms 6MA SPDT I amp 
contacts #R92 $1.25 ea. 

CLARE 2000 ohms 3 PST N O. 1 amp 
contacts #R94 89c ea. 

W.E. 1300 ohms 20MA SPDT & SPST 
N.O. I amp contacts #R91 89c ea. 

AUTOMATIC 1300 ohm SPST N.O. I 

amp cont. #R103 8Sc ea. 
CLARE 6500 ohm 2 ma DC SPDT I 

amp cont. #R104 $1.69 ea. 

ANTENNA RELAY 
115 V. A.C. DPDT 10 amp contacts, 
manual release latch 200 ohms. Allied 

98c ea. 

LEACH 1054B 265 ohms 24VDC 
DPST N.O. IO amp cont. #RIIO 

69c ea. 
G.E. #37843 50 ohm I2VDC Ceramic 
insul IO amp cont. #R57..98c ea. 

HI-SPEED KEYING RELAY 
DPDT 24v DC. 300 ohms Betts & 
Betts. Vacuum sealed, plug-in type. 
Fits standard octal socket...$1.95 

SEND IN YOUR REQUIREMENTS 
FOR OUR QUOTE 

WIRE 

WRITE 

PHONE 

CASO E 

COME /N 

GRAIN OF WHEAT LAMPS 
Used for illuminating meters. compass dials, airplane instruments, etc. Sol- dering iron removes lamp from base to use in models, doll houses, miniature trains, Xmas trees, etc. 
Mazda G.E. 323 Mazda G.E. 328 3V..I9.A 6V..2 A 

Either type. doz. $1.50 
MARKTIME 

5 HOUR SWITCH 
A 10 amp. timing device. Pointer moves back to zero 
after time elapses. Ideal for shutting oif radios and TV seta when you go to 
bed. Limited supply at this 
special PRICE .. $3.90 

Also available In 15 min. -30 min. -1 hr. at $6.55 
ISOLATION TRANSFORMER 

Nat. known Mgrs. 50 watt 2 windings, 115 V. to 115 V. 60 cy. Ideal to prevent shocks from sm.il radios and medical and electronic devices. Shipping Weight 5 lbs. Other sizes and 220-110 in stock. $1.95 
GONIOMETER CFT -47263 

Kilowatt Demand Meter Totalizer containing heavy-duty TELECHRON B-7. 1 RPM motor and hundreds of watch size gears, clutches, springs. etc. Shipping weight 2 lbs. 
5 for $10.00 $2.50 

RADAR MAGNETS $5.00 to $17.50 Write for Sizes and Weights. 
RCA 930 PHOTO TUBE 
5 for $5.00. 
MAGNESYN Pioneer CL -3 

23 CRYSTAL DIODE IN 34 INSTANT. REVERSIBLE 50 RPM HOLTZER.CABOT MOTOR 110 V.A.0 $17.50 SMALL 12V. DC 40 OHMe RELAY -.5 for $1.00 
ANT. KNIFE SWITCH 1S.PD.T. 30 AMP...95e ALLIANCE OR RUSSELL 110V AC MOTOR. 

$1.85; 3 for $5.00 
WCorp. 

and 
re Authorized 

the largesttsstockfof Allen-Bradley Solenoids. Potter & Broomfield Relays. Guardian Electric Co. Solenoids anti Relays and Haydon Clock Motors in all speeds. Electric Counters. 

EST. BLAN 
EST.1923 

1923 

Experimenters and Inventors Supplies 
64 Dey St., New York 7, N. Y. 

$1.25 

$1.50 

$1.35 
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Columbia Electronics, Ltd. 
RAYTHEON 

RECTICHARGER 
W-3155 

Supply current at a con- 
stant voltage and sup- 
plies current to a storage 
battery, providing an 
automatic AC -DC power 
system; No moving parts; 

No adjustments; Life of the battery increases 
as much as 40%; Eliminates voltage varia- 
tions. 11/12 cells, 22-24 volts at 3 amp. 
output; Input 93-130 volts, 60 cy- $ 4500 cles; Weight 180 pounds. 

TS -1 3/AP 
TEST SET 

for APS-4 radar, 
etc. Near new, ex- 
cellent condition. 

$27500 

I-2221; RF 
SIGNAL G[NERATOR 

2 ban 1s cover frr-n 8 to 15 Mc., 
and 1`0 to 230 M_ Can use up to 

the 3 - har- 
monic; 110 
V, 60 cy- 
cle built in 
power sup- 
ply. New. 

$125°° 

RA -38 
RECTIFIER 

115 V. 60cy- 
cles, single 
phase input, 
output 0-15,- 
000 VDC at 
500 ma. 

Near New. 

$2750° 

O o 

11ÚG -A 
FOUR TRANSMITTERS IN ONE 

Can be preset on 4 bands. Has BFO or xtal 
on each from 1.5 to 10 mcs. Oscillators are 
all between 1.5 and 5 mcs. 6L6 osc. VR -150 
regulator, buffer or doubler is a 6L6 into 
3-807's in parallel. 125 watts on phone and 
125 watts on cw. modulator has 4-6L6's in 
push-pull parallel. Rig has telephone dial 
on front for selecting any one of 4 trans- 
mitters, selecting phone, CW, turning heaters 
on, plate current, or turning everything off. 
Also has remote control unit for $22500 
remote operation. Used, but in 
excellent condition. With Remote 

VARIAC TRANSTAT AMERTRAN 
Input 0-115 V., 50-60 cycle; output 115 V 100 
amps. 11.5 Kva. Excellent condition. $7500 

COLUMBIA ELECTRONICS LTD 
524 S. SAN PEDRO ST. 

LOS ANGELES 13, CALIF. 
Cable Address: COLELECT 

25% deposit with order. Balance C.O.D. 
All items subject to prior sale. 

TCR 
TRANSMITTER 

w / remote con- 
trol, 6 -channel, 
pre-set frequen- 
cies in 2 to Mc. 
125 -Watts output 
with A2 or A3 
emission, Input: 
105 to 125, or 210 
to 250 volts at 60 - 

cycle (50-60 cy) 

$27500 

MODEL 
ET -8023-D1 

TRANSMITTER 

High frequency - 4t radio telegraph 
transmitter. Con- 
tinuous frequency 
range of 2 to 24 t, á 
Mcs., with Al or 
A2 emission. Xmit- 
ter can be con- 
verted to A3 by 
slight modification 
of audio amplifier. 
225 -watts output. -_- 

Input power 115- 
VDC. Has center 
section for Receiver housing. 
control, with or without Receiver. 

side of handle. Brand new. 

Xtal or M.O. 

$32500 Less Receiver 

WECO 

TELEPHONE 

No. D-14842, butt - 
in type with push - 
to -talk button on 

$350 

SURPLUS 
Laboratory Equipment 

GENERAL RADIO 
107-M Variable Inductor $35.00 
6160 Het. Freq. Meter 
726A, 727A VTVM 
775-A Frequency Limit Monitor 

(1.6 to 45 Mc) $125.00 
FIE RR IS 

16-C Std. Signal Generator 50 Kc to 28 Mc 
33A Crystal Calibrator 
34-A U.H.F. Crystal Calibrator $149.00 
18-C V.H.F. Signal Generator 

WESTERN ELECTRIC 
RA -90A H.V. Power Suppib-- New r 4900-1000V: Input 110V 450 CPS $15.00 
TS5/AP Range Calibrators. 2i - v $50.00 

W ESTO N 
Model 45 (0-75 V.D.C. ± 0.57 $35.00 
796 Megohmeter (0-200 Megohms) $50.00 

MULTIFLEX 
M03 Spotlight Galvanometer $125.00 

.00254 stamp. per MINI 

BOONTON 
Beat 

I I Ó2A 
Cps0 to 

5 Mo -; 29)nerator 

$495.00 

C 
120 -A V.H.F. Circuit CLeckers $95.00 

13 Ranges -27-210 Mc.) For TV & FM 
DUMONT 208B, 224A Scopes: 185A S.W. Gen 

RCA Audio Freq. Meter MEAS. CORP. 78B. 
SHALLCROSS 630 Wheatstone Bridge, $60.00 

ALL PRICES F.O.B. N. Y. C. 
WAREHOUSE SUBJECT TOS PRIOR SALE 

SEND FOR COMPLETE LIST 

THE NATIONAL INSTRUMENT CO. 

FAR ROCKAWAY, N.. Y. 
Cable address NATINSTRU, NEW YORK 

TELEPHONE FA, Rockaway 7-1123 

POWER SUPPLIES 
0-15000 V-.5 amp DC output -115 AC input $395.00 
0-15000 V-.035 amp DC output -115 AC input $215.00 

CO-AX-CABLE-RG-38-U-FLEXIBLE 55 OHMS 10c Ft. 
RADAR-SA-SC-SG-SN-SO-SCR 296-SCR 545-SCR 533-T-2-RC-188 

I.F.F.-COMPONENTS AND UNITS. TEST SETS-OAK-TS/33-SL-TS/36 
545 OSCILLATOR-3CM-WAVE & WATT METER. 

SONAR-QBD-QBF-NJ-components & equipment. 
AMPLIFIERS -400 Watt output-I15 AC 60 cycle Input. Ideal for 400 cycle 

test work $125.00 
CIRCUIT BREAKERS -120 V AC-20-AMPS-H.C.B. Co. 100 
RHEOSTATS -50 watt -22-80 or 125 OHMS-Ceramic 100 
CONDENSERS-D-168574-16MFD-400V-CO-EF-50-+85° C 7.50 
TEST CORD-ES-718593-WE Connectors 250 
NETWORKS --DI 62693-DI64855-D162769-D162770-T48149 and dozens of 

other types. 
TRANSFORMER-Commutator type -input -I (5V-50/60 cycle I phase -output 3x90V 

@3AMP. type KS- I5095Lol $35.00 
TRANSFORMER -110V input -7500V output V2KW-Sealed 17.50 
MC -363 A Range converter (Mickey Mouse) less tubes 85.00 
INSULATORS -8" long-ceramic & Bronze Standoff 1.25 
TRANSFORMERS -5 KW -220/5500V Bridge Type 85.00 
MOTOR INVERTER -115V-0/16 Cycles -0/20 RPM-GE5SMY-2 Phase -40 Pole 

-5 Wire-Size 4" Dia x 51/4" O.A.-Synchronous 12.50 

VETSALCO INC. 
78 -21st Ave. 

For Electronics 
Armory 4-4435 Peterson, N. J. 
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BRAND NEW ASU PL 1S GUARANTEED 
ALLEN -BRADLEY 

CONTROLS 
TYPE "J" 

ohms shaft bush. ohms shaft hush. 
50 5/8' 1/2't 10K 1.8" 1 2't 
60 1/8'" 1/2'1 10K 3 8" 3 5' 
60 5/8' 1/21 11K 1 1 4" 
100 .5/8" 1/21 12K 3 8" 3 e' 
100 1/8'" 1/2"t 15K 1-1 S 3 8' 
150 1/8" 3/8' 15K 1 8"" 1.4" 
300 3/8" 1/4' 16K 1/4" 1 4" 
400 1 /8" 1/2't 20K 1 8" 1 21- 
500 l'8" 1/21 20K 3 8' 3 8' 
500 1,'2' 1/21 22K 18"" 1 2't 
500 3/8" 1/4" 25K 1 8"' 121 
600 1/2" 1/2' 30K 1,4' 3 8" 
600 l '8" 1/4" SOK I '8" 12"t 
1000 1'8"" 1/21 SOK 3 8' 3 8' 
1000 3,'8" 1/2'1 75K '16 7 16' 
1200 1/4"" 1/4' 80K 1,'2 1/4' 
1300 14" 1/4' 100K 1/8"" 1 2't 
1500 1/8" 1/2.1 100K 9.'16' 3'8' 
2000 1/8" 3/8' 150K 1/8'" 1 21 
2100 1/8" 1/2"1 200K 1'8" 1/2't 
2200 1/8" 3/8' 200K 3/8' 3 8' 
2500 1/8" 3/8' 250K 1/8" 1,2"t 
4000 1-1/8 3/8' 250K 7/16' 1;"2' 
4700 3/8" 1/2' 300K 1/8" 1/21 
5000 5/8' 1/2't 350K 1/8" 1/2't 
5000 1/2" 1/4' 1meg 1/8" 1'2't 
5000 1/8" 1/21 lmeg 38' 3'8' 
6500 1/8" 1/4' 4meg 1/2' 3 8' 

50c each 
TYPE "JJ" DUALS 

ohms shaft ohms shaft 
100/100 1/8' 130K 130K 1,4" 
200/200 1/2' 150K/150K 3/8' 
500/500 1/8" 200K '200K 3/8' 
500/500 2-1/8 250K '250K 1:'2' 
600/600 1-1/2 300K 300K 1'2' 
2K/2K 1/8'" 35 '5K 3/S' 
5K/5K 2-1'8 350K '25K 5'16' 
10K/10K 3/8' 500K, 8K 1/2" 
20K/2K 3/8" SOOK'500K 1/8" 
25K/10K 2-3/4 560K 560K 1,2' 
35K/5K 3/8' 700K '700K 1/2' 
40K/7K 3'8' 800K 75K 1 2" 
50K/50K 1-1 /4 lmeg 1meg 3'8' 
100K, 100K 1!8'" 4meg 4meg 3 8' 
100K ,100K 1/2' Smog 5meg 1 2" 

$1.25 each 
TYPE "JJJ" TRIPLES 

ohms shaft 
20K/200K/15K 3'8' 
20K/200K/20K 3 8' 
45K/27K '2500 1/4' 
700K 700K 700K 3'4' 
750K/750K/750K 1-3'8' 
800K/800K'800K 1-3'8' 
1meg lmeg, lmeg 3/9' 

$1.95 each 
"Screwdriver slot. 
iLocking bushing. 

SELECTOR 

SWITCHES 
Pole Poe Deck Type Ea. 

1 12 1 ceramic 5.55 
1 21 3 bakellte .55 
2 11 2 bakelfte .60 
4 11 4 bakelfte 1.17 
6 11 6 bakelfte 1.68 

18 5 9 ceramic 1.90 

OIL CONDENSERS 
Mfd. Volt. Each 
.1 3000 50.75 
.25 2000 .95 
.25 3000 1.10 
.25 3500 1.15 
1 500 .28 
1 600 .35 
2 400 .35 
2 600 .39 
4 600 .59 
6 400 .75 
6 600 .79 
10 600 .98 
14 600 1.75 
15 600 1.98 
15 1000 2.75 
30 90v AC 3.95 

3 Phase 
354 400 1.49 

Plug -1n 

SPECIAL 
WHILE 

THEY LAST 

PL -55 
Lock -in Type 

28¢ 
lots of 100 

lots of 1000-254 
less than 10050 

4/50V 
8/500V 
16'9.50V 
25 25V 
25 50V 
25'75V 
40'25V 
50 25V 
200 12V 
300, 6V 

.1 

.15 

.25 

.35 

.5 
75 

1.0 
2.0 

550 
0¢ 

550 
270 
280 30 
27280 

250 
350 

BATHTUBS 
Mfd 200V 400V 600V 
033 

.170 1900 210 
180 200 220 

190 210 230 
220 

200 230 250 

290 320 350 .440 490 
2.05/1500V 350 
25.1/600V 280 
25.25'600V 300 
2x.5/600V 350 
211Y600V 590 
25200/9V 490 
31.05/600V 400 
31.1/600V 450 
31.25/600V 500 
351/100V 400 

RADIO NOISE FILTERS 

re> 
'T."5" 

A -MALLORY #NF12-7, 115 volts AC. 
Filters hash out of power line. 
Case 31/4 x 3 x I 98 

B-SPRAGUE#1X-51, 10am 56.30V D C. 
Case 2 x 2 x I%s .69 

C -MALLORY #NFI-I BattMotor. 
Case 31/4 x 3r/e x 25/5 149 

POWER RHEOSTATS 

ohms watt ea. ohms watt ea. 
5 50 $1.24 378 150 $2.74 
5 150 2.74 400 25 
6 25 .98 500 25 .98 
6 50 1.24 500 75 1.97 
7 25 .98 585 150 2.74 
7.5 100 2.25 
8 50 1.24 750 150 2.74 1025 .98 1000 25 .98 
12 25 .98 1200 225 3.25 
15 25 .98 1250 50 1.24 
16 50 1.24 1250 150 2.74 
22 50 1.24 1500 50 1.24 
25 25 .98 2000 25 .98 
50 25 .98 2000 50 1.24 
50 50 1.24 2500 100 2.25 
60 25 .98 3000 25 .98 
75 150 2.74 3000 100 2.25 
80 50 1.24 3500 50 1.24 
80 500 4.95 5000 25 .98 
100 50 1.24 5000 50 1.24 
125 25 .98 7500 50 1.24 
150 50 1.24 7500 100 2.25 
200 25 .98 10000 50 1.24 
250 25 .98 10000 100 2.25 
350 25 .98 20000 150 2.74 

(Discounts to Quantity Users.) 

BIRTCHER TUBE CLAMPS 

#926-A 
5926 -Al 

926-B 18r. #926 -BI 
#926-622 
«926-C 
#926-05 

AMPHENOL "AN" 
CONNECTORS 

LARGE VARIETY AVAILABLE 
AT GREAT SAVINGS 

Send your specs and let us guote 

"UHF" Coax Cable Connectors 

Co l 
J1'o 

w ,vp 
O::a 

8}Is 83-IAP 83-ISF5 

Cat. No. Army No. Type Ea. Per/C 
83-1AP M-359 Plug .35 .28 
83-1D PL -271 Adap 1.25 1.00 
83-1F PL -274 Feed 1.10 .90 
83-1R SO -239 Rec. .35 .28 
83-ISPN PL -259A Plug .35 .28 
83-22R SO -264 Rec. .50 .40 
83-22SP UG-102/U Plug .45 .40 

Open Accounts to Rated Concerns 
Prices net FOB our whse NYC 

Send for our Catalog 

ALEXANDER MOGULL CO., INC. 
161 Washington St., N. Y. 6, N. Y. WOrth 4-0865 

FOR SALE 
200 INDICATORS ID-93-APG/13A for 

APG, 13A RADAR, new, export packed 
15000 UG-27 /U TYPE N RIGHT ANGLE 

CONNECTORS 
10030 83-1AP UHF RIGHT ANGLE 

ADAPTERS 
100 MODULATORS BC -748A 
20 BC 800 AM RECEIVER -TRANSMIT- 

TERS 
2003 W.E. 704A TUBES 
1000 W.E. 705A TUBES 
1000 W.E. D161310 PULSE INPUT 

TRANSFORMERS 
100 DM -43A DYNAMOTORS 
120 BC 733D LOCALIZER RECEIVERS 

Above Equipment Is Brand New 

ELECTRO IMPULSE 
LABORATORY 

P. O. BOX 250 RED BANK, N. J. 
EATONTOWN 3-0768 

RADAR EQUIPMENT 
SCR -717B 10 cm search Radar 
APS-3 and APS-4 3 cm search Radars 

complete 
SO -9 10 cm shipborne search Radar 

complete 
APR -4 Receivers 
BD -71 and 72 Switchboards 

MAGNETRONS -KLYSTRONS 
Dumont type 213A Modulation 

Monitor scope .4 to 40 MC, 
brand new $125.00 

BC -223 transmitter with tuning 
unit and tubes, new 19.50 

Write for listings of other surplus bargains 

LERU LABORATORIES, INC. 
360 Bleecker St. New York 14 

or 5-3525 

FOR SALE - NEW MDSE. 
AUTOSYNS 

400 Pioneer AY -1 200 Pioneer AY -20 

AC MOTORS 
500 Bodine NCI -12, 1/25 h.p., 105-120V 
60 cy. condenser start and run (uses 10 
mid condenser). 24 in. oz. torque. 5/16" 
shaft extends 13/4". Sealed ball bearings. 
State quantity desired. Prices will be 
quoted by return mail. 

GORDON SPECIALTIES CO. 
906 W. North Ave., Chicago 22, III. 

FOR SALE 
Stem and Sealing Machines, vacuum 
pumps, Button Stem, flare and exhaust 
machines. Many others. 

HAYDU BROTHERS 
Plainfield, N. J. 

756 Different Types in Stock 

A N CONNECTORS 
Priced Right -Immediate Delivery 

HAROLD H. POWELL 
632 Arch St. Phone 
Phila. 6, Pa. MA. 7-5650 

CLARE STEPPING SWITCHES 
Type SD -14, 20 steps, 6 levels Coll 
12V, D.C. lists at $40.26; our low price 
$13.00. All brand new In original 
boxes, flot war surplus. 
Quantities of 4 or more $12.25 each 

NEOMATIC, INC. 
879 Wellesley Ave. Los Angeles, Calif. 

Phone: Arizona 3-4897 

Announcement of Policy 
The publisher cannot accept advertising in 
the Searchlight Section which lists the 
names of the manufacturers of resistors, 
capacitors, rheostats, and potentiometers. 

ELECTRON ICS 

for Quick ANSWERS 

to business problems, use 

the Searchlight Sections of: 

American Machinist 
Aviation Week 
Business Week 
Bus Transportation 
Chemical Engineering 
Coal Age 
Construction Methods 
Electrical Construction 

& Maintenance 
Electrical Merch. 
Electrical World 
Electronics 

Engineering & Min- 
ing Journal 

Engineering News - 
Record 

E. & M. J. Markets 
Factory Mgt. & 

Maintenance 
Food Industries 
Nucleonics 
Operating Engineer 
Power 
Product Engineering 
Textile World 
Welding Engineer 

Classified Advertising Division 

McGraw-Hill Publishing Co., 

New York 18, N. Y. 
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Large quantities SEMI -FLEXIBLE HIGH 
VOLTAGE INSULATING RUBBER TUBING 
In bundles of approx. 500. Lengths 18"-24". 
Inside diam. .102-.238". Outside diam. .136 
-.248". Send for breakdown of quantities by 
sizes -entire lot at less than one -tenth orig- 
inal cost. write for quotes 

LEEDS & NORTHRUP TEMP. RECORDER - 
Potentiometer system -used but good S 75.00 
APPLETON AIREEL-pipein swivel base -with 
50 ft. 200 lb./in. high pressure hose -new 65.00 
HALLICRAFTER BAKING OVEN approx. 12" 
x 12" x 9" inside -contains built-in rotater-prig. 
used for polystyrene work 65.00 
SCR 270-271 CERAMIC WATER COIL used for 
circulation of water in WL -530 tubes 9.95 
EXPERIMENTAL ANTENNA PEDESTAL -FT - 
336A (FRS -5246 -2A2699 -336A) weighs approx. 
900 lbs. 150.00 
SPARK WHEEL RADAR MODULATOR AND 
BRIDGE BC -752-A, Fed. Tel. & Radio Corp., 
Ser. 261 (Including AC motor) $150.00 

TEST EQUIPMENT 
CAVITY TYPE FREQ. & FIELD STRENGTH 
METER BC 906-D (14.5-23.5 MC) $29.00 
McINTOSH SINUSTAT 75.00 

TUBES 
FG -172 -new In boxes $25.00 
FG-105-orlg. wrappings 12.00 

RELAYS & SWITCHES 
POWER PANEL AMMETER SWITCH -new -West- 
inghouse 3Z9877 -silver plated wipers & contacts 
-used for switching any one of 3 phases to 
meter -has positions I. 2, 3, & off 9.00 
THERMOSTAT 27V-36 deg. F. -(glass tube ap- 
prox. 2'1/4" L a / diam. with pigtail leads) 

.35 ea. 3/1.00 
FENWAL THERMOSWITCH type «S1620 10 
amp. 115VAC or 5 amp.-230VAC--cartridge type 

1.50 
POWER SUPPLY COMPONENTS 

SELSYN GENERATOR 7G-MK3 Ford & Arma 
90-115V 60 cy 27.50 
SELSYNS-new-mod. 211F1/2JIG1 (57.5 V- 
400 cy) 2.75 pr. 
RECTIFIER & TRANSFORMER RA -63D 110V- 
60 cy/12V 14A $29.95 
KENYON XFMR. S9527 -110/220V. pri-IIV.CT 
@ 2200 VA see 39.00 
ACME XFMR.-120V/120 shield 60 cy.-2 KVA 
Cat. «14173 29.00 
WESTINGHOUSE INDUCTIVE REACTOR 50 
henries -.575 amp -insulated for 17.500 volts - 
SO #51R742 90.00 
FAST CAPACITOR .5 MFD/I0,000VDC «A6076- 
approx. 12" x 5" x 4" can 7.95 
SELENIUM RECT. DE303S 1.75 
SELENIUM RECT. 280SID 2.25 
SELENIUM RECTIFIER «320S1-87VAC limit. 

2.25 
RADIO/RADAR & TELEPHONE 

MAJOR COMPONENTS 
ANT. UNIT for TA -12 Bendix xmtr 9.95 
BENDIX XMTR. TA -12 39.95 
ALTIMETER RT-7/APNI-new 7.95 
REMOTE CONTROL UNIT RM -29-A (field phone 
with hand set) 9.95 ea....18.00 pr. 
VHF RCVR. AN/CRW2-about 110 MC.... 5.95 
BC -733D localizer rcer. 108110MC-10 tubes -6 
xtals-new 6.95 
G.E. WIEN BRIDGE SERVO -AMPLIFIER cat. 
8003561Gl-2 6L6 tubes -10,000 H choke -2 & 4 
MFD/600V pyranols-3 xfmrs (5V. sec. -130V sec. 
-300/300/6 sec) all 60 cy.-new-wt. approx. 
10 Ib. $19.00 
INDICATOR BC -704A from radar -SCR -521 
(USN-ASB) with 7 tubes less 5" CR tube -makes 
excellent synchroscope foundation -in beautiful 
wood trunk $9.95 
SYNCHRONIZER BC 1043-B 19.00 
R-29/APS-2C-new-over 30 tubes, including 2" & 
5" CR tubes 39.95 
INDICATOR BC 741A -new -17 tubes 29.95 
RADIO COMPASS RCVR. R-5/ARN-7, shopworn, 
but good as new (or Bendix MN -26Y or C) 18.00 
NOISE MODULATED JAMMING XMTR T-85/ 
APT -5 with tubes -10-40W. CW-/300-1625MC/ 
58W 69.00 
TELEPHONE RINGER BOX -American Elec. Co. 
-Chicago-used but good only .69 
AN/ARQ-7(XA-2)-new-with 16 tubes 25.00 
INTERCONNECTOR BC1298 from RC -150 IFF- 
new with 15 tubes 18.00 
CONTROL UNIT RM -27 -A -used but perfect. 

18.00 
CONTROL UNIT RM -18-A type 5007A -used but 
Perfect 9.00 
MACKAY MARINE XMTR. 168-B (500KC-5W) 
less btys. & phones 9.95 

MIKES -HEADSETS -SMALL PARTS 
SONOTONE HEADSET HS29B-300 ohm dynamic 
R -30-B reproducers -same as HS -30 except this 
set consists of 2 headsets each connected through 
separate xfmrs. C410 to two PL -55 plugs -new 
with long cords 3.95 
CERAMIC INSULATING BEADS IN -83 stock 
«3G83 15 doz. 1.00 
CERAMIC FEED THROUGH -1/4" center hole - 
for 5/16" opening -both sections 12 pr. 1.00 
VT 127 A CERAMIC XMTR TUBE SOCKET .39 
ASI9 INSULATOR PLATE ESO 677509.5-21/4" x 
I" x 1/4" with 4 holes .50 doz. 
GE INSULATOR INS -2 stock #3G1450 -27-I3/4" 
x s%" square -threaded -standoff .50 doz. 
GE INSULATOR INS -4 stock «3GI100 28-Is/4" x 
?á" x 1/4" 50 doz. 
GE INSULATOR INS -I stock #3G1200 -32 -acorn 
tube mounting ring .50 doz. 
WE INSULATOR IN -82 stock «3G-582, buss 
standoff -about 3" long x I1/4" diam-threaded 
hase hole 1.00 doz. 
25°.0 with order -balance Including postage C.O.D. 
-heavy orders shipped FOB Detroit 

74\J\RON ELECTRONIC SALES 

3400 CHENE, DETROIT 1, MICHIGAN LOrain 8.9966 

ALWAYS BEST RESISTORS 

10% tolerance 

1/2 watt 2.50 per hundred 

1 watt 4.50 per hundred 

2 watt 8.00 per hundred 

5% tolerance 

1/2 watt 5.00 per hundred 

1 watt 9.00 per hundred 

2 watt 19.00 per hundred 

delivery on all types immediately from stock. 

ALWAYS BEST POTENTIOMETERS 

single type 1 100 each 

single type JL 120 each 

dual type 11 & 11..2.50 ea. 

in lots of 50 on each value 20% discount 

delivery on all types immediately from stock. 

WE GUARANTEE THE QUALITY OF THIS MATERIAL 100% 

MFG. NAME ON REQUEST 

We do sell only on open account to rated concerns, no c.o.d. or deposits 
required. 

LEGRI S COMPANY, Inc. 
130 WEST 102 STREET NEW YORK 25, N. Y. 

Phone: Academy 2-0018 

SAVE -T OFFERS SAVINGS 
ELECTRIC INDICATOR P M -1-M 115 V.D.C. 3000 RPM 1/70 H.P. 
EASTERN AIR DEVICES J33 Synchronous motor 115 V 400 cycles 

3 phases 8000 R.P.M. 
UNIVERSAL 27 V. D.C. 5000 R.P.M. 0.6 amps, 4 wire Shunt 
PIONEER AUTOSYNS AY1 26 V. 400 cycles. 
SELSYN GENERATORS 2J1F3 115 V. 400 cycles aluminum body 

MANY OTHER ITEMS 

SAVE -.T -ELECTRONICS CO. 
Tel. COrtlandt 7-8033-4 177 Broadway, New York 7, N. Y. 
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T 9au dew eeceiae aut 
BARGAIN 

BULLETINS 

rue'ze 4441 Hs°ue97 - 
ORDER from this list of typical 

RADIONIC VALUES 

Eflt CONTROLS REPLACEMENT 
STOCK- BOXED. 

Write for complete list of new parts 
GENUINE G.E. CARBON CONTROLS in al- 
most all values, each 25e 
Switches for above, each 813 

GENUINE G.E. WIRE WOUND CONTROLS 
2 watt, with switch, 25ç. Less switch 20$ 
3 watt, with switch, 27$. Less switch 21$ 

All 110/120 , 60 cycle pri. Dull . 

Fig. A. 7JOVCT Ii' 200 ma: 5V la' :::A: f.,^,V 

3A: 2.11V Ii 5A; 10 lbs. Cat. No. 21254....$3.35 

Fig. It. 7ooVCT tu' 150 ma; 6.3VCT n 3A; 5v 
R 2A, 6 Ib.. Cat. No. Z202 $2.00 

Fig. B. 729V1'T Ca 100 ma; 6. 3VCT @ 4A; 5V 
(ñ "A, 7 lb.. Cat. No. Z203 s2 PL 

Fig. is, .uu0VCT H 200 ma: 6.3VCT H 4A; 51 
t2 4A, 9 1115. Cat, No. 2204 $3.9s 

STACKED CONICAL TV ARRAY 
High gain, all band, TV array at amaz- 
ingly low cost. Direct coupling to 72, 150 
or 300 ohm line with minimum loss. All 
durai construction. 10 foot $11.95 A C 
mast included. 16 lbs, Z852. 9 .7 

300 OHM TWIN -LEAD 
100 feet .$ 1.25 
1000 feet 11.25 

72 OHM COAXIAL 
Per foot.... $0.04 
100 feet .... 3.60 

72esrze.rdou¢ `Ualuea! 
WILLARD 27 amp 2 volt storage cell, plastic 
case; with vibrator. SC BB -54-A $2.69 

TROUBLE LIGHT for 6 volt operation. With 
bulb, shield and 20 feet of rubber covered 
cable terminating in battery clips $2.25 

PLANETARY & GEAR DRIVE. 25 to 1 reduc- 
tion -for test equipment, receivers, etc....25e 

MI711CURY SWITCH. 1 amp rating. Long leads. 
Make or break determined by position 290 

Cavity Resonator 
234 to 258 mcs. Ham or citizen's radio 
band. Black crackle aluminum cabinet. 
Includes 2-955's. Great buy! $3.95 

BC -366 JACK BOX 18$ 
BC -606 JACK SOX 18$ 

TERMS: 20% deposit with order, balance C.O.D. 

RADIONIC 
EQUIPMENT CORPORATION 

Tribune Theater Entrance 
B170 Nassau Street .. New Yora 7, N. Y. 

WOrth 2-0421 :: Open daily 9 to 6 -Sat, 9 to 5 Je"1.B 

:cam---- ----_ 1_ _- 

I RADIONIC EQUIPMENT 
CORPORATION 

DeD't 4012 York 7, N Y I- 
I au Street. New I, --- 

I, 

B170 Nabs lia -- 

-j 

-1 rush FREE copy of your latest Bar- 

l Please ru Sets, 1: -_- 

L.- 

7. --I 

of Radio and Television 
gain CatalogTub Accessories. r_ 

Paris, Tubes and I- 
II, 

-I 
:3I NAME ................................................... ................. I- 

r 
::.--1,I ADDRESS ............. 

-- 
STATE....... 

-1 CITY ....................... ................ --- 
.____....1 - - - - - - 

PULSE TRANSFORMERS 
Tube base plug in type 

Here are precision made, high quality compact pulse transformers wound on hypersil cores. They are built 
in octal bakelite tube bases and can be adapted to many uses. Kindly distribute this data to key personnel 
in your Electrical Engineering Department, to your Technical Library, to your Electronic Equipment 
Buyers and to any person who should have knowledge of this item. 

TYPE Ux 7350 
EACH COIL - 50-T4.36E 

MAX. DC RES. OHMS 

I B 6. 4.020 
2 a 7 4.5420 
3 8 4 . 2.3570 
5 a 6 2.1010 

TOP VIEW 

L 
;l 

SIGE 011W 
TUBE BASE 

-1007 APP -4.t 

TYPE Ux 7307 
EACH COIL -SO -T *36E 

MAX. DC RES. OHMS 

59=4.020 
297+4.370 
3 9 4 . 2.3570 
5 a 6 . 2.3570 

OTHER DATA 
*-Completely impregnated and sealed. 
*-Physically small, measuring only 1.377" dia. x 1.087" high. 
,,,._convenient to use -merely plug into an octal socket -simplifies production. 
*-The two types UX7350 and UX7307 differ only by placement and termination of windings. 
*-Schematic of winding sequence and connections pressed into disc covering top of tube base. Schematic 

designates socket connections. 
*-The coils are wound on high-grade tested hypersil cores. 
*-Used in some of the Navy's modern and highly accurate Radar and Direction Finding Equipment. 
*-Standard types -manufactured by Raytheon Manufacturing Company. 
*-Quantities available -immediate delivery. 

SUGGESTED USES 
*-Blocking Oscillator. Multivibrator and Scope Circuits. 
*-Wherever Accurate Timing and Triggering are necessary. 
*-Unexcelled in circuit applications for generating low power and low voltage pulses. 
*-Can he used in circuits utilizing repetition rates from 0 to well over 1 MC and pulse widths rangino 

from .05 Microsecond up. 

PRICE $3.95 EACH 

H11Tand 40UI1G 
T H E 1 N ELECTRONICS C 5 THE I N ELECTRONIC S 

42-44 Cornhill, Boston 10, Mass. 
Lafayette 3-2546 

D.C. MICROAMMETERS 
0-200 ua 3" sq. G.E. DO 60 $ 8.00 
0-100 ua 3" sq. G.E. DO 60 10.00 
0-60 ua 3" sq. G.E. DO 50 12.00 

R.F. MILLIAMMETERS 
0-116 Ma 3%" Weston 425 $12.00 
0-100 Ma 3%" Weston 425 12.00 

PRECISION 
PORTABLE INSTRUMENTS 

Single or multi -range 
D.C. Mlcroammeters, from 5 ua full scale. 
Thermo -couple Millfammeters, from 1.1 
Ma. Thermo -couple voltmeters. 

Precision Electrical Instrument Co. 
146 Grand Street New York 13, N. Y. 

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. 

12 -HEAD STEM MACHINE 
Hoffmann, automatic. Barrel -cam move- 
ments. Now set for transmitting tube 
stems. Will sacrifice. 

American Electrical Sales Co. 
67 E. 8th St. New York 3, N. Y. 

FOR SALE 

TRANSMITTER 
Collins 202A-1 Kilowatt transmitter and 115 
foot Trylon vertical radiator. New. 

O. W. Greene Jr. Wakefield, R. I. 

SURPLUS ELECTRONICS 
Closeout of Templetone Radio Corp. 

Electronic Component Parts For Complete 
Assembly At Low Closeout Prices 

FILBEE PRODUCTS CO. 
180 Spring St. Paterson 1, N. J. 

Van Houten 4.4010-4011 

HIGH VOLTAGE 
RF POWER SUPPT.IES 

For INDUSTRIAL USE and PROJECTION 

TELEVISION 
EMBASSY ENGINEERING CO. 

224 East 204 St., N.Y.C. 

FOR SALE 

A lot of 130,000 MICA CONDENSERS 
from 18 MMFD. to 3 MFD., brand new, large 
part in Silver Mica, only $15.00 per thousand 

Write or Coll 
TELECTRAD 

3232 Broadway, New York 27, N. Y. 
Tel: RI verside 9-4955 
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VERY LARGE STOCK OF NEW STANDARD MAKE 

TUBES 

4.35 LIBERTY STREET NEW YORK 6, N Y 

TYPE PRICE TYPE PRICE 

t 
1A3.... $.29 3C23 3.95 
1B22... 
IB23.. 

2.95 
8.95 

3C24 
3C31 

.95 
3.95 

1B24.. 4.95 3C45... .., 9.95 
1B26...... .. 2.95 3DP1. 1.95 
1B38 32.50 3DPIA 2.75 
1N21 .85 3E29 6.75 

4l 1N21A. .... 
1N21B. ... 

.95 
1.50 

3J31 
4M 

59.95 
.95 

1N23... .85 4C27 29.95 
1N23A . .95 4C35 19.95 
2C40.. 3.60 4330... 95.00 
2C44... 1.25 4332 95.00 
2C51... 7.50 4J62 195.00 
2D21.. 1.08 5BP1 2.75 
2321.... .. . 9.95 5BP4 3.95 
2322.... .. 9.95 5CP1 1.95 
2326.... 8.75 5D21 24.95 
2J27.. .. 9.75 C5B 9.95 
2331.. 9.75 5FP7 1.95 
2J32 12.95 C6A 7.95 
2336.... 105.00 6C21 19.95 
2349.. 24.50 6F4 5.95 
2350.. 
2361... 

24.50 
45.00 

6.14 
6-8 

4.95 
.95 

2362.. 45.00 7BP7.... 4.95 
2K25 19.95 7DP4 12.50 
2K28.... 
2K29.. .. 

.. 19.95 
24.95 

lay 
15E 

.59 
1.25 

2X2A.... .69 15R 1.00 
2V3G..... .99 RX2I 2.50 
3AP1. . 

3BP1... 
6.95 
3.95 

CK72 
CK73 

.95 

.95 
3B24 .. 1.25 QK77 249.00 

1 

TYPE PRICE TYPE 
VR90 .79 532 
100TH 10.95 533 
VR105 .79 575A 
F123 8.95 579B 
VR150..,..... .63 701A 
203A 3.95 703A 
211 .75 7O5Á 
217C 6.95 707A 
249C 1.95 707B 
250TH 19.25 714ÁY 
250TL 15.00 715A 
250R 5.95 71513 
2746 1.75 715C 
287A 3.95 717Á 
304TH 2.95 720AY 
304TL 1.25 720BY 
307A 4.25 720DY 
310A 4.95 721A 
316A .69 722 
250A 3.95 723A 
350B 1.80 723A/B 
368ÁS 1.80 724A 
371B .89 725A 
388A 1.80 726A 
393A 4.95 726B 
394A 4.95 726C 
417A 12.95 728AY 
434A 3.50 ß01A 
450TH 17.50 802 
446A .90 803 
446B 1.80 804 
527 7.95 805 
530 7.95 807 
531 2.95 808 

'iiniuiuiu order S5.00 
Quantity Prices on Request 

PRICE TYPE PRICE TYPE PRICE 
2.95 809 2.75 956 .45 

39.95 810 7.50 957 .25 

12.50 811 2.11 958A .55 
12.50 812 2.50 959 .75 
3.95 813 6.95 991 .25 
1.80 814 2.95 CK1005....... .35 

.75 815 2.50 CR1006 ... .95 
6.95 826 .59 1613 .75 
9.95 827R 90.00 1616 1.10 
4.95 828 10.95 1619 .50 
6.95 829B 7.50 1624 .99 
9.95 834 5.50 1625 .45 

24.95 836 1.10 1626 .45 
.95 837 1.95 1629 .45 

45.00 838 3.75 1635 1.35 
45.00 
45.00 

845 
849 

4.50 
19.95 

1641 
1851 

1.00 
1.10 

2.40 851 19.95 1852 .99 
3.95 852 9.95 1853 .90 
6.95 860 3.75 2050 .99 

10.95 861 19.95 2051 .55 
2.95 866A 1.15 8011 1.25 

12.95 869B 29.95 8012A 3.95 
9.95 872A 2.75 8013A 2.75 
15.95 874.. ...... . 1.95 8014A 22.95 
29.95 876 .75 8016 1.25 
45.00 878 2.25 8020 2.95 

.69 879 .75 9001 .55 
4.50 884 1.45 9002 .35 
4.50 885 1.25 9003 .55 

10.95 889R 95.00 9004 .45 
4.95 931A 3.95 9005 1.10 
1.24 954 .45 9006 .25 
2.75 955 .45 

NICS, INC. 

Attention Radio Executives, Amateurs and Dealers 

We buy your inventories or exchange for other types 

COMPLETE STOCK NOW ON HAND SUBJECT TO PRIOR 

SALE PRICES SUBJECT TO CHANGE WITHOUT NOTICE 

§ rototo.ooo, t.o,oa>.o.aw 

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. 

WANTED 
(Continued from page 245) 

WILL BUY 
Any quantities of new or used 
Electronic Surplus Equipment: 

APN-9, RTA-1B, TS -67, TS -170 
ARC -1, ARC -3, ART -13, 
BC -348, SCR -522, etc. 

BC -221, 

State Condition and Best Price 

W-1476, Electronics 
330 W. 42nd St., New York 18, N. Y. 

WANTED TO BUY 
SCR -615B, 573-574-566-522-300 

BC -923A -1016 -1063A -1065A -1059A 

Wilcox CW3-AN/CPX-1, RC -215A 

State quantity, price, 
and condition 

W-1182 Electronics 
330 West 42nd St., New York 18, N. Y. 
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Communication, Radar and Special Devices 
TRANSMITTERS-A choice selection of AM or FM units 
from low to high power, in radiotelephone and telegraph 
types, manufactured by Collins, Western Electric, Federal 
T & T, Westinghouse, General Electric, R.C.A., R.M.C.A., 
Bendix and other reputable makes. For field, mobile, air- 
craft, fixed installations, airport and maritime use, all 
COMPLETE. 

RADAR and SPECIAL DEVICES-COMPLETE AND NEW 
portable radars, interrogation and specialized accessories 
for radar, including test sets and antennas. We stock 

Altimeters, Loran and associated components. 
PORTABLE EQUIPMENT-We have stocks of Handy -Talkies 
SCR -536, Walkie-Talkies SCR -511, RCA 8 Watt transmitter - 
receivers, portable power supplies, antennas, and test sets. 
NEW AND COMPLETE. 

Other Items: Frequency meters, CW-3 coils, dynamotors and 
general communication accessories. 

Bulletins pictorially describing above and other stock items 
on request. We deliver F.A.S. or F.O.B. export packed. 

COMMUNIDEVCOMMUNICATION DEVICES CO. 
2331 TWELFTH AVENUE NEW YORK 27, N. Y. 

Tel: 
AD -4-9277 

phone: ACADEMY 2-0018 in NEW YORK, N. Y. 

HOOK-UP WIRE 
INSTRUMENT WIRE 

JAN -C-76 
SINGLE, MULTIPLE, SHIELDED, ETC. 

Over 10 million Feet Available 

gauges: 24-22-20-18-16-14-12 

LEGRI S COMPANY, Inc. 
130 WEST 102 STREET NEW YORK 25, N. Y. 

RADIO & RADAR EQUIPMENT 
Prompt Shipment 

BRAND NEW 

AN/CRW-2 VHF Receiver $6.15 
Radio Receiver BC -688-A $15.95 
Radio Transmitter BC -689-A $15.95 
Antenna AS-5/APS-2 $22.95 
Antenna RC -94-C $33.95 

Terms: Cash with order 

CIMCO 
2432 West Third St., Cleveland 13, Ohio 

I-208 FM Signal Generators 
A limited number of this finest available labora- 

tory instrument is offered subjeet to prior sale. 
Specifications are: 

Range: 1.9-4.5 mc. & 19-45 mc. 
Deviation: 0-5 kc, each side of center frequency 

in first range and 0-50kc. each side in second 
band. 

Modulation: internal 150, 400, 1000, 2500, or 5000 
c.p.s. Provision for external source. 

Accuracy: .03% with aid of internal 500kc. crys- 
tal calibrator. 

Output: up to 100,000 microvolts calibrated with 
internal V.T.V.M., .84 volts uncalibrated. 

Termination: 30 ohm line. 
Power source: 12 volts dc or 115 volts 60 cycles. 

Further details can be obtained by writing 
FS -1148, Electronics 

330 W. 42nd St., New York 18, N. Y. 

Teti Electric! Automatic! 
SENSATIONAL NEW 
2400 -HOUR CLOCK 

2,0023°044 ewe 

2100 

Model 900 

New electric, self-starting with 40" dial shows WORLD-WIDE TIME directly and clear- 
ly in every time zone! Shows minutes, seconds and 2400 hours! Rotating inner dial, hour, min- ute and giant sweep -second hands! Synchronous 
AC motor! Convex annealed glass crystal! Chrome -plated bezel! Dials lithographed in col- or; key cities and localities clearly shown: LOWEST price ever! 
It's the best clock value in RADIO SHACK 
history, ideal for DX loggers, communications, 
yachtsmen, servicemen, ships, clubs, dens. A terrific Xmas gift for "Hams" and short-wave 
listeners. 110V 60 cy AC. Postage extra. 

ORDER NOW FROM THIS AD! LIMITED SUPPLY! 
WRITE FOR 1950 CATALOG & BARGAIN BULLETIN! 

RADIO SHACK CORPORATION 
167 Washington St.. Boston 10. Mass. 

GEIGER COUNTER KITS 
Only $39.95 Complete less batteries 
Build your own Geiger Counter-save money! 

Write for tree illustrated Iiíe7afure. 
WOODWID INDUSTR1_S 

5217-H Hollywood Blvd., Hollywood 27, Calif. 

ONE-HALF MILLION 
BATHTUB CONDENSERS - OIL IMPREGNATED - 

PRICES ON R1 -QUEST 
SHRIRO TRADING CORP. 

130 W. 42d St. N. Y. City 

NEVER BEFORE!! 
So Much For So Little! 

Genuine Wes rnoh®use Transformers 
with Hypersil core and coil construction delivering 
2400 V.C.T. at 1500 ma. from 115 or 230 v.. pri- 
mary 50-60 cycle. Only 8'x8'x12' and 42 lbs. 
net $16.00 FOB 

Weston Laboratories, Weston 93, Mass. 
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;pee a 

WRITE FOR YOUR FREE "TABOGRAM' 
Micro Wave Equipment 

LIGHTHOUSE Xmit-Re- 
ceive Assy,p/oRT39/APG 

1521111 5&15. Oscillator Cavities 
&TRcavity & TypeN Rove 
Coupling Uses 2C43, 

2C40, 1827. TunesAPX 2400-2700Mc 511V 
PLthruout $29.95 
MAGUIRE 3CmX-Band 
WAVE -METER $16.95 
PARALLEL TunableCoaxCavity300-400mo 
W/Adi HatLN $4.95 
UHF Freq Meter TS69/AP, Brand Newl 

341 to 1000 Mc on FUNDAMENTALS. Precision 
Micro-Venier Tunable ResonantCavlty Built 
Exacting Army -Navy Electro-MechanicalSpece. 
Calibrated To 1 Megacycle I Exact Frequency 
Rdng InterpolatedFrom 4-piaceVeederßoo 
Counter. Protected InlliltCharts. Sensitive 
UHF Crystal.0-200Microamp Mtr Includes Ad 
instable Microwave Antenna, UHF Probe An 
tenna AS122/AP. Sturdy Portable Metal Case 
Enclosed & Complete In Wood Case. Approx 
30 lbs. BRAND NEW. 
"Tab" Special $59.9 

New Television Components! 
HIV Horla & Defi Outpt Xformer Sim RCA 
211T5 For 15-16" Picture Tubes $2.49 
Width Control Sim 201R4 39$ 
Focus Coil Sim 202D2 4 98 
UTAH9318 1160 Xfmr H'Sld 89$ 
UTC 88662 VBOXfmr H'Sld 890 
TV Yoke SPECIAL $2.49 
Focus Coil Magn Kinescps 2 98 
ERIE HIV Cndsr 500mmf/10KV 39$ 
JEFFERS Cndsr 500mmt/20KV 69$ 
IonTrapMagnet RCA203 D I 98$ 
RCA 111V DeflXfmr211T1 $4.98 
V'OutptXftnrSimRCA204T2 2 69 
12 or 121/2" Tube Picture Frame Mask 59$ 
TWINEX TV 300ohmCable 100 ft 1.10 
TV TWINER TACKER 2.98 
500HvyDtyStaplesBoxed 2.98 

Const. Voltage Regulators 
RAYTHEON ConstV'Reg Inpt: 198 to 242V/ 
50-60cyc; Outpt: 220V/500 Watts/' 0.5% 
Regltn Rack Mtg $36.00 
SOLA ConstV'Reg USN Csd Inpt:95 to 190V/ 
50-6ocyc: Outpt 115V/2KW/17.4A ConstDty 
1%Reg LN $130: Same New USN Cost $369, 
Yours for $162.00 
SOLA ConstV'Reg Inpt:92to138V; Outpt: 
115V/26.1A/3KVA,NEW $185.08 
GEN ELEC ConstV'Reg Inpt: 95to13OV, 50- 
60cyc ;Out pt 113/115/117V .78KVA at .80PF. 
Used Gtd $43. NEW $63. 

Hi Gain Dynamic Mike & 
Xmfr Buy! 

Comb hi -gain DynMikeXfmr UTC/ 
Super Elcc 3wdc.600olmt CT&4000ohuns 
Tapped 250&150 ohms. FultyShlelded 
H'sid PLUS ExcFidelityDyn1111ke. 
Both for ONLY $1.49 

RCA Univ Output Xfmr 
10W, to IOKC. Matches ANY 
Line ofSpkrs w/VC's 3to4orI50 
ohms toANYLoad&TutbeIMP bet 
50&10240ohnts. Over t000comhina- 
lions I Acts as EXC BandPassFltr 
or FregAttnUnit for DynMike. 
Cuts HI's or LOWS. IDEAL Lazy 
Q-5actionCWUrPhone. GeIsONLY 
Signal youWANT to hear. W/data 

$1.39 
Super Wide -Range High 
Fidelity Amplifier Kit 

20 to 20.000 cycles. 10 Watts. 
Max. Harmonic Distortion 
1a1í% at Full Output: only 
0.5% at 5 Watt output. Takeo 
ANY Mike, or WWII with All -Electronic 
stage for GE/Pickering, etc. VarReluc Pickups. 
Separate Electronic Bass & Hi-Freq Tone 
Boost Stages. Self -balancing Cath Foll. Phase 
Inc, 2A3/6ß4G PP, 4 other stages Plus All 
Hwr & Partly Built -Up RCA Chassis. Less 
Outpt Xfmr, SPECIAL $24.95 
PICKUP BARGAIN! G -E Var Reluctance 
Magnetic Pickup, NEW $2.89: 10 for $24.50 

Sig Corps Dry Batteries-Gtd 
BRAND NEW Shelf Dated - Tested 
BA34 71/2/.6/41,x./3/1% Sec Volts 35$ 
BA35 11VsimBURG 4FB 
11A 36 45,221óV BITRG5308 
BA 37 11óV Walky--Talky 
BA 38 103í4V Walley -Talky 
I1A39 150/714 VBurgFSA100 
BA40 90/I %VBurg4GB60 
BA 41 60/251/2/41óV 
BA 43 90/45/11óV 
BA51 671óV MiniMax 
BA70 90/60/41óV 

35$ 
79$ 
29e 

$1.49 
129 
89$ 
896 
98$ 
796 

$2.50 
BA20511 3V Burg F2BP 8 for $1.00 
WESTON STANDARD CELL 1.0194 Volts 
Average UnMtd $4.98 

BASIC PHOTO- 
FLASH KIT Com- 
pletePwr Supply w/ 
eontisrs, lamp, etc. & 
data I11VAC. .$29.95 
STUDIO KIT - Air 
Corps1109set 115VAC 
orBATw/2 lamps 

$53.95 
1119 Air Corps 

FLASH CONDENSERS 7nrfd/2500vdc/21.9 W - 
Secs, $2.75: 5/$12:50 
15mí/330vac/1800vdcINT 3 49 
25mf/330rac/1800vdcINT 649 
16mí/6110vac/2800vdcINT 5 98 
16mmPAN506lmGSAPcamera 54 rolls....5.49 

SOLDER LUGS 
All Purpose -Brand New! 

Assorted 100for30$ :1000for $2.49 
Meter Lugs-# 12or 1/4"hole.100/45$: 1000/3.98 
Radio Lugs # 6hole,l 1/111g, 100/27$ :1000/2.49 
Radio Lugs-# 8hole, l 1 /16'18.100/31$ ;1000/2.98 

SENSATIONAL 
AC/DC PHONO -AMPLIFIER 
2 SPEED COMBINATION 

In Professional Carrying Case. Powerful Hvy 
Dty Governor Controlled, Gear Drive GREEN 
FLYER motor, Weighted Turntable for Rec- 
ords to 12 -inches. Adì Speed Control 78 and 
33-1/3 RPM. PLUS Exceptional Fidelity 
Built -In 3 -tube 2 to 4 Watt Amplifier & 8" 
SpKr. Used, Tested. Guaranteed. 110V AC or 
DC. Easily a $35 Buy! Grab Yours Now for 
ONLY $12.49 
Fhono-Motor Only. As Above 6 98 
Carrying Case Only, As Above 2 49 
Amplifier Only, As Above 4 98 

METER BARGAINS 
BEST BUY -5 Ma DC Tuning Meter, G.E. 
214.t"dia.Bkltesd SPECIAL 98$ 

DC MICROAMMETER 
100-0-1008:0-200uä, 3" AN Dual Met Cross 
Landing Indicator $2.95 

DC MILLIAMMETERS 
0-10ma&0-5KV,Basicl ntalivt.711/2" SIMP. $4.98 
0-IOma&0-1KW,11asic lmaldvt.31/2" 4 98 
0-1.25ma,114 aq.Min.DipperMtr. 3 49 
0-50ma,284^ Amsco DeJur 2 98 
0-50ma,3" Gen. Eke 3 98 
2.5-0-2.5ma, 3", Gen. Elec. 4 25 

DC AMMETERS 
0-1A, 314" Wstghs 3 60 
0-2A, 314' GE Wstghs 3 49 
0-15A. 214" Hoyt 2 95 
0-30, 214" Int. ShuntWECn/Wstg 2 98 
0-25A, Int. Shunt R'Eco 2 98 
0-60A, 24/+" Int. Shunt. WEco 3 49 
0-120A, 254" w/ExtShunt WEco/WSIg -.3.98 
0-240A, 214", Less Shunt 2 49 
0-240A, 21/.", w/Ext. Shunt, Wstg 3 98 
0-300A, 3" Lees Shunt, WEco 4 49 
30-0-30A, 214". Weston 203P&Wstg 4 98 
50-0-50A, 3" Int. Shunt, WECn 4 49 
60-0-60A. 214", W/ExtShnnt,WE&Wstg...3.98 
120-0-120A, 212" W/ExtShunt 3 98 
400-0-480, 214" W.stc.LessSlpmt 3 49 

DC M[CROMHOS 
0-3000nmhos, 4"x39 ", Bickock Mutual Cond 
Tube Checker. Scale: Renlare-?-Good $9.98 

DC VOLTMETERS 
0-10V. 2'4" AN B'Csd $2.49 
0-200V, 1/" WECn. I000ohms/vANI1'Csd.4,95 
0-500V, 31/2" WECo. 100nnhms/v4NB'Csd.4.95 
0-2KV. 314" Ext. Resistor 7 89 
0-l0KV, 344", ima basic Ext. Re.sistor 10.95 
0-20KV, 31/2", 0-1 ma basic B'Csd Meter w/ 
211úV 20 Meg. Precision Resistor $14.98 

DB METERS 
10+6DB, 311.," Sq. Wstghs 111CeI $9.98 

RF METERS 
0-120Ma, 314" WESTON JAN Accy to 65 Mc's 
B'Csd $12.95 
0-300Ma, 31/2" WESTON JAN Accy to 65 Mc's 
B'Csd 12.95 
0-750Ma, 244" G -E w/Thermocouple, 0-10 
Scale Galvanometer 3 49 
0-1 Amp, 214" G -E, USN. B'Csd 3 95 
0-9A, 214" Wstghs USN, 25 ex to 200nm.2.49 

AC VOLTMETERS 
0-7.5V, 31/2' Wstgh, B'Csd $3.98 
0-8V, 31/4". Weston 4 49 
0-15V, 3x31/" Weston 4 95 
0-110V, 21/2" Wet/Situp GE 25 to 125 rye..3.49 
0-150V, 31/2" Sul Wstgtts 4 98 

6 VOLT DYNAMOTOR 
C.ARTgR "MAG MOTORS" 
Pern:Magnet.s Hi-Eff. Compact 
''1/,x3 -35x2/" Lo -Temp Rise. 
XMTG "MALMOTOR" Inpt 

5.5VDC: Output 400/VI50Ma 571% Eff. 6500 
RPM 4%41bs $8.98 
RCVNG "MAGMOTOR" hint 1VDC: count 
250V/100 Ma 52% Eff. 48001tPM 4,4 lbs. 
ONLY $4.98 
Both Units above SPECIAL $12.49 

CRYSTAL DIODES r THERMISTORS-VARISTORS 
Type Each 10 For 
1N21 5.50 $4.00 
1N21A 1.00 8.30 
1N21B 1.75 14 98 
1N22 1.50 14.00 
1N23 1.50 14, 00 
1N23A 1.50 14.00 
1N23B 3.00 27 50 
1N26 3.00 27.50 
1N27 1.75 14.98 
1N34 .83 7.80 
1N35 2.79 25.98 
N43 1.25 10.00 
1N44 .85 7.50 
1N45 1.00 8.39 
1N48 1.15 10.49 
1N51 1.08 9A9 

D167019 VolLtmltr $2.95 
0108391 ThermCOmP .90 
13185392 ThermComp 2.00 
0170396 HF PwrMeae .90 
IC Bulb Time Delay .90 
CW20259 Varistor38C 2.93 

Xtal Freq Standards 
200 Kc ' 3.98 
50i1 Ke ' 3.98 
100 Kc/FT243 Mtd 2.95 
4700 Kc .98 
Crystals-MtdHe rOven s 
Highest Accy & Stability 
5010,5025.5055Kc.Ea$14.98 
Xtal Heater Oven -Bargain 
Takes Any FT243 Xtal 
"TAB" Special ., , 980 

Precision Resistors -Over 2,500,000 In Stock 
"Tab" -Specialists in Precision Resistors 

We Ship Types in Stock -Accuracy up to 0.1 Percent 
0.1 74 330 689 1800 2450 
0.116 75 340 697 1818 2463 
0.42 80 350 699 1830 2485 
0.425 81.4 360 700 1885 2490 
0.607 88 366.6 711 1892 2500 
0.7 89.8 370 733 1894 2525 
1.03 90 375 740 1895 2600 
1.3 95 380 750 1896 2625 
1.75 100 389 800 1897 2835 
2.5 101 390 806 1898 2700 
3 105 400 850 1899 2750 
3.83 105.7 410 854 1900 2850 
3.95 107 414.3 899 
1 120 418.8 900 1902 2870 
4.35 121.2 425 910 1903 2900 
5 125 426.9 917 1904 3000 
5.025 

255 
130 427 946 

978 1906 3163 
6.5 140 450 1000 1907 3259 
7 147.5 452 1030 1908 3290 
7.8 150 460 1056 1909 3300 
7.9 160 470 1067 1910 3333 
8 165 475 1100 1911 3384 
10.38 170 478 1110 1912 3500 
11.25 175 480 1150 1913 3509 
12 179 487 1155 1914 3700 
13.52 182 500 1162 1915 3730 
14.2 182.4 518 1175 1916 3760 

200 1917 4000 
14.55 209.4 525 1225 1918 4030 
15 216 540 1250 1919 4200 
18 220 550 1280 1922 4220 
17 220.4 575 1300 1924 4280 
19 225 580 1322 1926 4300 
20 230 588 1350 1960 4314 
22 235 600 1355 1980 4440 
23 240 612 1400 2000 4444 
25 245 625 1488 2045 4500 
26 245 633 1495 2080 4720 
28 250 640 1500 2095 4750 
30 260 841 1510 2141 4850 
3137 5 

271 
645 

5 649 160 2118 42 
4885 

5 490 
48 280 650 1640 2150 500 
49 286 657 1646 2160 5100 
50 289 665 1650 2180 5210 
51.78 299 670 1670 2187 5235 
55 300 673 1680 2195 5270 
58.7 310 675 1710 2200 5300 
60 311.5 680 1712 2250 5500 

681 1740 2300 00 
68 325 684 1770 2400 5730 
Any Size Above, Each 25c. Ten for $1.98 
100000 147000 185000 229000 294000 
110000 150000 186600 230000 300000 
115000 155000 190000 235500 307500 
116667 160000 198000 238000 311000 
120000 165000 200000 240000 314000 
125000 166750 201000 245000 316000 
130000 167000 205000 250000 325000 
13500 169200 210000 265000 330000 
140000 17500 215000 268000 330000 

145000141000 

220000 270000 333500 
180600 225000 275000 350000 

5770 14000 
.5910 14250 
6000 14400 
6100 14500 
6125 14550 
6140 14600 
6200 15000 
6300 16000 
8495 16500 
6500 16800 
6840 17000 
6990 17500 
7000 17977 
7320 18000 
7500 18300 
7700 18380 
7717 18500 
7900 18800 
7930 19000 
7950 19500 
8000 20000 
8094 20441 
8250 20500 
8500 21000 
8700 21500 
8770 22000 
9000 22500 
9100 22990 
9445 23000 
9500 23150 
9710 23325 
9800 23400 
9900 23500 
9902 24000 

10000 24600 
10430 25000 
10500 25200 
10600 25400 
10900 25833 
10938 26000 
11000 26500 
11400 26600 
11500 27000 
11690 27500 
12000 28000 
12500 28430 
12600 28500 
13000 29000 
13100 29500 
13500 29990 
13550 30000 
13600 31000 

353500 
375000 

40000030000 8 
402000 
420000 
422000 
425000 
450000 
458000 
470000 
650000 

Any Size Above, Each 35c, Ten for $2.98 
Megohme 1.579 2 2.75 3.673 4.5 
1 1.35 1.6 2.11 2.8 3.75 4.7 
1.1 1.39 1.65 2.2 2.855 3.9 5 
1.2 1.4 1.75 2.25 3 4 5.5 
1.25 1.5 1.8 2.5 3.3 4.23 6 
1.3 1.57 1.9 2.7 3.5 4.25 6.3 

Any Size Above, Each 70e" Ten for $5.98 

6.5 
6.6 
6.7 

7.5 
7.62 

478000 
500000 
520000 
521000 
525000 
543000 
550000 
570000 
575000 
600000 
620000 
950000 

32500 00 
33000 

35000 700 
38140 
38500 
39000 
39500 
40000 
42000 
43000 

47°°°000 
47500 
48000 
48660 
49000 
50000 555 
56000 
57065 
58333 

éTD4 ó 
6200 
84000 5000 
8660 
6678 50 
8500 
79000 000 
72000 

7500073500 

80000 
82000 
84000 

á5isó 
°Ó 90000 

91000 
93300 
95000 

65400 
660000 
690000 
700000 
716300 
750000 
761300 
800000 
813000 
850000 
900000 
930000 

7.74 11.55 
8 12i 
8.02 12.83 
8.5 1'3 
9.05 13.85 
9.5 10 
10 25 

VACUUM PRECISION HIVOLTAGE RESISTORS 
Megohms-.12,.25,.6,.75,.83,.99.1,1.5,2,3,3.75-1/2 %accy,Ea$ I : 10/57.50 
High Voltage High Frequency Resistors Standard Brands 
JAN -1129 MFC1115 1Meg/IKV/14%accy$1.98; 6 for 

$15.95$10 WW 2ÚMeg/2OKV/1/2 %secy 
High Voltage High Freoency Resistors Standard Brands 
MVT 2J1 eg/5W/7.5KVwkg $1.08. 10 for $8.98 
MVT 2.5Meg/5W/7.5KVwkg 108; 10 for 8.98 

MVP 5Meg/lOW/10KVw-kg 1.49 8 for 10.00 

MVP' 7Meg/1000/1OKVwkg 1,49 8 for 10,0 
(IV1' 1031egi10W/10KVwkg 1.49 8 for 10.00 

12 Meg/lOW/10KVwkg 1.49; 8 for 10.00 

MVZ 30 Meg/20W/25KVwkg 1.98; 6 for 10.00 

LIVE 50 Mcg/25W/40KVw116 1.98; 6 for 10.00 

UHF ANTENNA 
12"/30cm AT5/ARR1 Con- 
vertible Citizen's Band 
Threaded Coax Term In- 
sltd Sily Pl Cant w/ 
waterproof gask flange & 
hardware for MOBILE 
mtg BRAND NEW 39e; 

4/$1.00 
141.259 for Above 29e 
ANT ANI3OB Spring 
Swiveled Whip 33"1g, 
SPECIAL 98t 

A ANT AN13IA lift Compr 
Spring 8 Sections 986 
MAST BASE MP22 $3.95 
MAST BASE MP48 3 98 
ANT MS49 to 42, 1214ft Whip 

1.69 
ANT MS49 to 53, 16ft Whip 2.49 
ANT MS49 to 56, (2-53's) 2614 
ft. W'''1 5 98 

DAVEN IRC ATTENUATORS 
5000ohms/20pos $1.98 
"TEE"Dua11500olmms 
/20p 2 98 
IRC os100, 000ohms/20 
pos 1 98 
IRC 250,000ohms/211 

2 49 
Rheostat 20ohm/50Watt w/knob & 
Dial Plate 696 
Rheostats 25Watt (Leading 
Mfgr's) Slotted Shaft 350,500, 
150,5000ohms 3 for 981 

STORAGE BATTERIES 
G -E PortableltadioBatty 2V/25AH 
Perfect Subst RADIO 25-2. Fits 
IdenticalSpace (6i21ó x214") Leads 
Readily Adapted. 
A Seven$$Buy $2.98 
2V11AH Willard BB206U 1.89 
6V/6AH WillardNT6/BB214U 

1.75 
6V/25AII Willard 3.98 
36Vminl1R18/BB52 81e 
USN HydrometerKit&Box 1.98 
BatAcid (R'ExpOnly) 1 pi 598: 
2 pts 98( 

HI Q CNDRS, 
2. 3, 4.7, 5.7, 5, 10, II. 22, 25, 
33, 43. 47, 50, 60. 75, 100. 120, 
200, 100, mmf CER-AMICONS 
"TAB" SPECIAL. Each 86: 10 
for 69$; 100 for $4.98. 

GIBSON GIRL 
TRANSMITTER 
174/CRT3 o/o 
SCR578 Like New 
SOSxmtr, Crank, 
Dyn 29V & 300V 
also Tubes Parts 
SPECIAL..$4.98 

G s Lamp & Ant 89 
G'GAL Hav'sackBag w'prf.. 98 
G'GAL BOX KITE 17x17x36" 2.98 

G'GAL BALLOON 50"&Hydrogen 
gas generator 4.98 

G'GAL PARACHUTE 12 foot 1.98 

TA8 MONEY SACK GUARANTEE` 
S3 MIN. ORDER F.0.1. N. Y. C. 

ADD SHIPPIN6 (MARGES AND 
25 DEPOSIT. PHONE W0. 2.7230 

THAT'S 
A 
BUY "TAB fl THAT'S 

B UY 
DEPT. 12E SIX CHURCH T. NEW YORK 6 N.Y. U.S.A.- CORNER CHURCH a II0aERTY STS. 

ROOM 2 0 

TAR MONEY RACK GUARANTEE 

S3 MIN. ORDER F.O.I. N. Y. C. 

ADD SHIPPING CHARGES AND 

25' DEPOSIT. PHONE WO. 2-7230 
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SEARCHLIGHT SECTION 

TOP TRANSFORMER BUYS! 
Power Transformers -115V/50-60 cps input 
Volts Out 

770V 
550VCT 
2 x 200V 
2 x 11oVCT 
2 x 110V 
550 V CT 
580VCT 
100VCT 
2300V 
I00VCT, 65V 

1500V 
1100V, 400V 
78V 
825V CT 
800 V CT 
2 x 300V 
585 
1080VCT 
600VCT 
1120V 

215VCT 

Amp Filaments Each 

.0025 2.5V/3A I51.98 

.050 6.3V/.5, 2.5VCT 1.75 2.49 

.35 2x20V.O1A 2.49 

.01 6.3V/l0,2.5VCT'7 2.75 
.010 6.3/2.5. 2 x 25V'7 3,45 
.100 6.3V/1.5, 6.3/.6 2.29 
.040 5VCT/3A 2.49 
.017 5VCT/3A 2.25 
.004 2.5/2A 7.49 
.100 6.3VCT/10, 40V.'.1, 1 

18VCT/.1, 18-6'.1, 3.49 
6.3/.1 

.160 2.5VCT/12, 30V'.01 6.95 

.250 6.3V/.6A 6.95 

.300 6.3V/2A 1.79 

.190 5VCT/3A 3.95 

.150 5V/3A, 2.5V/2 3.98 

.042 55V/.125, 45/3.5 3.95 

.086 5V/3, 6.3V/6 3.95 

.055 6.3V/1.2, 63/1.2 5.95 

.155 6.3VCT/5, SVCT-3 3.95 

.600 2 x 5VCT6-2A, 1 14.95 6.3VCT/3, 6.3/.300 j 

.300 5VCT/6A 2.29 

Plate Transformers -115V/50-60 cps input 

65 

65 
27 
60 
25 
69 
14 

Volts 
Out Amp. Each 

Volts 
Out Amp. Each 

V 
)VCT 
)VCT 
150V 

)VCT 
)VCT 
)V 
7nv(Yr 

.500 

.150 ` 

.01501 
2 y .94 
.0165 1 

.0771 

.450 
1 9 

51.49 
3.00 
4.25 
2 49 

4.95 
9A as 

70V 
100V 
1620VCT 
246VCT 
121V 
126.5V 
132V 

1 

' 3 
.400 
.800 

1.5 
1.5 } 
1.5 

111 

i $1.95 
1.95 

11.95 
3.95 

2.25 

Filament Transformers -115V/50-60 cps input 
Rating Each Rating 

2.5V/5A HV Ins. 
6.3V/2A, 78/300 
36V/1.11 
5VCT/20A 
4V /16A, 2.5V/1.75 } HV ins. i 
5V /115A 
7.2V7, 6.4/10, 

6.4/2, 2 x 26.2/ 
2.5 16V//1 

6.3VCT/20, 63V/ 
1.8. 6.3V/.6 

6.3VCT/1, 
8 3V CT/7 

6.3/5 6.3/lA 
6.3VCT/3.2, 

6.3VCT/1 
5V/6A 
6.3VCT/1A, 5V/2A 

$1.79 30VCT/.330, 
1.79 34VCT/.380 f 
1.49 6.3V/2.5 2x2.5,7 
5.49 2 x 2.5VT/6.5A 
4.75 2.5V/1.75,5 V/3A, 1 

6.5/8A, 6.5V/ 
12.95 .6A 
5.95 10VCT/13A, 

10VCT/3 25 
SVCT/13.5, Il 

5.25 2 x 5VCT'6.75 
1.3V/.0091 Kva 

2.75 6.3VCT/.6A, 
5V/2A 

2.25 6.3VCT/2A, 
2 25 5 3VCT/2A 

8.3V/lA, 6.3V '1A 
2.25 6.3/2.5/7A, 
1.65 2 5V 7A 

6'17 34 

Each 

$1.95 
3.25 
3.25 

3.85 

6.95 

6.95 
2.95 
1.85 

2.45 
1.95 
3.25 
1.10 

SPECIAL TYPES 
Input Output Each 

ri, 12, 24 or 
I15VDC, or 
230VAC 

230V 60 ay 
115V 60 Oy 
110/115/120 

219?220/230 
2:30V 60 cy 
230V 60 cy 
220/440V 
220V 60 cy 
200V 60 cy 

45/78/'90 
220V 60 cy 

220V 60 cy 
13 78/90/115/ 

180/230 
110/115/120 

125 
230V 60 cy 
200V 60 cy 

230V 60 e5' 

50V 60 ay 
0V & 12V 

2:30V 60 cy 
220-440 
2:30V -115V 

-140V %60 cy 3PH 

2:30V 60 cy 

95-130V 80 cy 
2'20/440V 
220-440V 

420 V CT/85M a. 6.3V/1.9, 
Unly Vibrator Xfmr 

230V/.05A 1.10 
115V/78V-410A ,.600M\ 1.59 
13.6V/1.11A 

1.49 
2.5VCT/4A 1.49 
2.5V/6.5A 1.95 
200V/20A. 4 x 6.3'.9004. 2.95 
286VCT/290MA 2.95 
260V/.03, 100/1, 6.3/4.2 2.95 
700VCT/.75, 40VCT/.1A 2.39 15/10/15V/.lA 
Tapped 1V to 10V 
2 x 40V/.05, 2 x 5V/6A, 

12.6V/lA 
24V/6A, 5V/3, 2 x 6.3,'1A ; 2.29 
2.5V,'6.5A, 2.5/6.5, 6.3/4A ?, 

6/12/18/24/75./100,' 
115V/150A 

5V/9A MV INS 
700VCT/.08A. 110 V CT/.0ßA 

24V/.08, 6.3V/.3, 6.3VCT/ 
1.5V/3A, 5V/5A. 2.7V/5A J 

400V/.03, 190V/.03A,5 /2.5. 
5V/2.5A, W/2-866 Sockets 

2 x 750V/.901A 
84V/.009, 51V/.003, 1.4V/ 

500 Vibrator Transformer 
250V/.lA, 5V/2A, 5V -SA 4.95 
3 x 2.5V/5A, 2.5V/15A 5.95 
5VCT/7.5, 5Ví7.5. 5VCT,' 

154. 10.95 
220V 30W 3 phase or 220V & 5.95 6V 1 phase 60 cy f 

110V/200, 33V, 200, 5V 10A, , 7,95 2.5-1.4/10A. 1500V/.160 f 

115V/3.6A, 40.9V/3 3A 10.95 
115V/6.52A - 12.95 
115V/110/105,'-7:\ 13.95 

I 

} 152.39 

2.95 
} 2.95 

3.95 

2.49 
4.25 

4.25 

4.25 
1.95 
1.95 

Ake T.V. Transformer, 7" or 9" scope. 3000v/ 
- 5MA, 720vot/2001íA, 6.4/8.7A. @A 

6.4/6A, 5/3A, 1.25/.3A. Price... eq. 95 

VARIABLE AIR 
CAPACITOR 

30MMF PER 
SECT. 2 SECT. 

VERY GOOD FOR 
HIGH POWER FINAL 

W/INS COUPLING $1.98 
HEINEMAN CKT 

Bkrs. For AC 
DC Operation 
Amperes .010, 
3, 7, 10, 50, 
80, 100, 150. 

Klixon 25A 98eEa..... $1.45 Dual 8 & 25 Amp $2.49 
De Ion 35 Amp $3.75 

Precision 
Resistors 

ohms ohms ohms 
1.01 250 10000 
3 430 12000 
5 468 17000 
5.05 800 17300 

10.1 920 20000 
18 1100 25000 
43.5 1450 30000 
50 1900 33001 
75 2230 35000 
82 4300 40000 

120 5000 50000 
125 7000 55000 
128 75000 55000 
150 8500 7500' 
200 

Each $25e, 10 for $2.00 

84000 150000 250000 
100000 170000 500000 
120000 220000 

Each 35e, 10 for $3.25 

1 Meg. ea 70e 
6.330 Meg. $1.00 

XMTR 
COILS 

AIR 
WOUND 

80 MTh Bar Prong 100 w 
$1.1' 

40 MTR 5 Prong 50w plug 
in socket $1.1 
160MTR 5 Prong 50w plu: 
in socket $1.19 
40 MTR 3 Prong Bar 100w 

$1.1 
ItC538 2-3.5 MC 300w Fix. 
Link $1.19 
21735 2-3.5 MC. 300 w Var. 
Link $1.49 
2(1390 5-7 MC. 300w Fix. 
Link $1.19 
100 MTR Bar Type 100 w 

$1.19 

ROTARY 
BEAM 

COUPLER 
RF Coupler 
360° rotation 1 
turn coupling link. Plastic 

case mount on $2.95 side. Price.. 

TRANSTAT 
AMERTRAN 

Input: 0.115 r. 70-60 cy- 
cle. Max. output: 115 v. 
100 amp. 
All units are new, guar- 
anteed $95 
2 KVA: 90-130v Input 50- 
60 cycles, output 115v 2 
kva type RH Amertran. 

$29.95 each 

XFMR TELEV PWR 
SUPPLY KITS 

BASIC 3" and 5" T.V. 
PWR SUPPLY 

Trans. 1080V/55Ma. 
6.3V/1.2A, 6.3/1.2A. 2-.1 
Mfg 2500V 2X2 Tube, 
Socket, 1-00000 ohm 
Reels. Price $7.49 

BASIC 5" AND 7" TV 
PWR SUPPLY KIT 

Trans. 2300 V/4Ma. 2.5/ 
2A. 2-.1 Mfd 7500V Pyr. 
2X2 Tube, Socket, 1-100- 
000ohm Resis $9.50 

TV TRANSFORMER 
3000 V /5 M a. 720 V C T/ 20 0 
Ma, 6.4V/8.7A. 6.4V/.6A, 
5V/3A, 1.25/.3A Fil & 
Plate Voltage for 7" Tube$& 9" 

4.95 

BASIC 15 WATT 
AMPLIFIER KIT 

Pwr. Supply contains 
Trans. 60 0 V CT/.155 MA , 

6.3V/5A. 5V/3A, 2-7 
MFD 600V. Dual Choke, 
101FY 200MA, 5T4 Tube, 
Socket. Price $8.49 

BASIC 50 WATT 
AMPLIFIER KIT 

Pwr. Supply contains 
Trans. 880VCT/200MA, 
Dual 10Hy 200MA Choke, 
2-7MP'D 600V, 5T4 Tube, 
Socket. Price $10.49 

932 PHOTO TUBE 
Gas Phototube 
having SI re- 
sponse. particu- 
larly sensitive to 
Red and Near 
Infrared Radia- 
tion. Can be used 
with incandes- 
cent light source. 

fend for Data. 75c Price 
1619-1619-1619 

Octal Base Pentode Aver- 
satile High Per- 21 
seance Tube L 

10 Tubes for $2.00 

. FILTER CHOKE 
5 HY 40 MA, 3 for.$ .99 20 HY 50 MA $ .79 
30 ITY 25 MA .79 11.5 HY 90 MA.... 1.39 
27 HY 25 .065A 1.00 6 HY 150 MA .99 
9.1 HY 125 MA.... 1.49 25 HY 75 MA 1.25 
1.75 HY 100 MA.... 59 .030 HY 2A 1.39 
30 HY 24 MA .98 5 HY 150 MA 1.45 
15 11Y 100 MA 1.39 Dual 7 HY 75 MA, 11 
2 HY 600 MA 1.95 HY 60 MA 1.39 
Swing: 1.0-3.0 HY .225-.02A. 75 HY 225 MA 2.25 
Dual: .22 HY 600 MA; 44 HY 400 MA 1.75 
Dual: 1.52 HY .167A 1.95 .100 HY 1.4A 1.95 
Dual: 120 HY 17 MA 2.49 .333 HY 1.12A 2.29 
Dual: 10 HY 200 MA 3.50 1 HY 1 Amp 3.95 
3.5 HY 500 MA.... 4.95 20 HY 300 MA 7.95 
10 HY 500 MA 12.95 10 HY- 450 MA 12.95 
Swing: 9:26 HY .525/.075 MA 14.95 
6 HY 175 MA 1.50 2.5 HY 130 MA.... 1.25 
.116 Hy 150 MA 4.25 .01 HY 2.5A 1.45 
.35 HY 350 MA 7.25 5 HY 200 MA 1.45 

AMPHENOL "AN" CONNECTORS 

if4 
LARGE VARIETY AVAILABLE 

AT GREAT SAVINGS 
Send your specs and let us quote 

Rated Concerns Send P. 0. 

TUBES: 
01-A 
1B36 
2C21 
2C22 
2221-A 
2J22 
2226 
2J27 
2231 
2J32 
2238 
2.139 
2J34 

2J49 
3J3 
2K41 
2X2/879 
3BP1 
2C24 
3C30 
3D6 

3D21 -A 
3DP1 
3EP1 

3Q57 
5BP1 
5CP1 

51307 
60 
6SC7 
7C4 

7E6 
10Y 
12A6 
12K8Y 
123E7 
12SR7 

28DT 
30 (Sped 
45 (Spec ) 
39/44 
35/51 
227A 
225 
268-A 
355-A 
417A 
530 
531 
532 
559 

615 
700DA,B,C, 

703-A 
704-A 
705-A 
706 AY 

BY,DY 
706 EY, 

FY,OY 
t707 -B 
714AY 
715-B 
720BY 
720CY 
721-A 
723-A/B 
724B 
725-A 
726-A 
728 AY, 

728 DY, 

G, F1', 

730A 
800 
801-A 
804 
815 

36 
837 

860 

874861 

6 

16ié 
1624 
1629 
1961 
9002 

04 CIEQ 72 
EF 50 
F-127 
FC 258A 
GL 532 
FC 271 
GL 562 
GL 623 
CIL 697 
ML 100 
QK 59 
QK 6 

K 61 

QK 
62 

V R 91 
VR 130 
VR 135 
VR 137 
VU 120 
VU 134 
WL 532 
WN 150 
WT 260 

1:11=011%1 LJ IV 1 C 14.-1-11 O IV 5 CABLE ADDRESS: COMSUPo 
PHONE DIGBV 9r 41/24 

6i LJ 1 P M E IV T 131 LIBERTY ST.D>Ere,E 
"NEW YORK 7. -Ni 

O M PA N Y f.0.8 NM C.SENDAMONETORpERON CNEt'K.ONLY SNIPPING ECIME6ESSENTtAD. 
3 

DYNA 
MOTORS 

PE 139 

DM 416 
DY-2/ARR-2 
DM 36 
DM 53AZ 
PE 73CM 
DM121 
DM[25 
DM¡28R 
DM;33A 
DM142 
PE 101C 
BD AR 93 
23350 
35X045B 
ZA .0515 
ZA .0516 
B-19 pack 
D-104 
DA -3A 
5053 
CW 21AAX 
BD 77KM 
PE 94 
DY12 

Birtcher 
Tube Clamps 

926C 
926-16 
926-81 
926-82 
926-88 
926-C15 
926-C-13 
9268 
9260-19 
9268-16 
926A-14 
926A 
92601 
926 -All 
Each 161' 
10 y $1.40 
100 12.00 

Ceramicons 
Mmf 

1 25 
3 27 
3.1 35 
4 30 
5 47 
6 50 
7 57 
8.5 58 

11 60 
15 62 
20 67 
24 70 
79 

115 
125 
150 
180 
200 100 
220 
240 
250 

130U(1 $1.50 

For 

Button 
40 100 

180 200 
175 500 
185 

Feed 
Thru 

50 
500 
470 

100 for $9.50 

WRITE 
OR 

PHONE 
FOR 

QUANTITY 
AND 

PRICE 
OF 

ITEMS 
REQUIRED 

lc 

ELECTROLYTIC 
CONDENSERS 

FRESH NOT SURPLUS 
LUG TERM DY TYPE 

FRESH NEW 
18c ea. 10 For $1.75 

30fd. 

40 
40 
2 x 20 
20 10 
30 + 30 
40 + 40 
40 
50 
2 x 10 
2 x 20 
30 + 15 
40 + 40 
20 + 20 
10 
18 

40 

40/20 
25/40 
2x40 

Volt 
250 
200 

320 
1550 

25 
400 
200 

125 
150 
150 
150 
200 
00 

450 
250 
150 

25/200 
150 

29c each. 10 For $2.75 

2x 
10 3015 

350250/25 

2 x 30 150 
30 + 20 150 
30/20 350/25 
10/50/100 450/100/50 
15-15/20 350/25 
15-15/40 150/25 
25-25/10 25/350 
20-20/10 50/400 
2 x 20 150 202 
10-20/20 350/25 
10-15/20 350/25 
15-15/20 250/25 
10-10/20 350/20 
3 x 10 150 3x8 150 
12 625 
15 450 
10 450 
20 525 
80 160 
40 + 20 + 20 150 

40/2 200/2 40/255 
410/50/100 

350/100/50 
10/10-10 25,'150/150 
16 
20 350 
15 250 
2x90/20 200/50 5.79 150-20/6 25/50 .49 
120-60-20 150/25 .49 
3x20 450 .69 
2x20/20 450/25 .39 
20-8/25 450/25 .49 
40-20/20 450/25 .69 
40+10+10 450 .98 
40/40/25 475/400/50 .59 
40/20/25 450/50 .69 
40/40/16 450/400/350 .89 
4x20 450 .98 
2830-15/20 400/25 .89 
30-15-10/20 450/25 .89 
3x10/10 450/25 .69 
3x10/20 400/25 .69 
80/42x80/60//150 

250/50 .65 
150-50-25 150 .49 
20-10/50 450/50 .49 
2x20/20 400/25 .59 
40-20/20 400/25 .59 
40-40/25 400/25 .59 
40-10/80 450/150 .69 
40-40-10 450 .69 
40-30/10 450 .89 
3x15-30 
2x30/20x10 450 .98 

DS TYPE CARDBOARD 
w/LONG PIGTAILS 
Mid. 

2x10 
3x40 
20-20 
22-20 
30-30 
32-32 
39-50 
40-20 
32-32 
40-40 

3x40/10 150 
80-40-30/100 150/25 
8-8/25 450/75 
30-20/20 450/25 
20-16/10 200./25 
50-30 350 
2x5020 150/25 
8 450 
16 450 
20 150 
20 450 

Volt Price 
450 $.45 
150 .65 
150 .34 
250 .45 
150 .40 
350 .49 
150 .42 
150 .42 
250 .49 
150 .42 

.55 

.98 

.98 

.98 

.98 

.50 

.55 

.69 

.35 

.40 

.18 
.40 

WRITE FOR OTHER 
VALUES IN STOCK 

M\8n.IN 
ßti 

Additional Searchlight Advertisement on page 278 
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INDEX TO ADVERTISERS 
Ace Engineering & Machine Co 227 Drin ems -Harris Co. 45 

Acheson Colloids Corp 22 Duluth Minnesota Chamber of Commerce 150 

Adams & Westlake Co 53 Dumont Electric Corp 228 

Advance Electric & Relay Co........... 219 Du Mont Laboratories, Inc., Allen B..23, 193 

Aeronautical Comm unicat Equip- 
ment, Inc. 167 

du l'ont de Nemours & Co., Inc., E. I.... 137 

Aerovox Corp. 46 Eastman Kodak Co 173 

Aircraft Radio Corp 196 Eisler Engineering Co., Inc "17, 241 
Alden Products Co 194 Eitel -McCullough, Inc. 35 
Allen Co.. Inc.. L. B 241 Electrical Reactance Corp 13.E 

Allen Mfg. Co 180 Elects Instrument Co., Inc 213 
Allied Control Co., hie 155 Electronic Tube Corp 166 
Alice Lansing Corp 231 Electronics Research Publishing Co.. Inc. 178 
American Chronoscope Corp 220 l;lect roes, Inc. 157 
American Electrical Heater Co 228 El Trollies, hie. 241 
American Phenolle Corp 154 Erie Resistor Corp 57 
American Screw Co 20 Essex Wire Corp 133 
American Smelting & Refining ('o 165 
American Television & Radio Co 232 Fairchild Camera & Instrument Corp.... 158 
American Time Products, Inc 
Amperite Company 

44 
146 Federal Telephone & Radio Corp 37 

Ampex Electric Corp 190 Ferranti Electric, Inc 238 

Amplifier Corp. of America 241 Fidelity Chemical Products Corp 223 

Anti -Corrosive Metal Products Co., Inc.. 203 Filtron Company, Inc 191. 

Arkwright Finishing Co 199 Freed Transformer Co., Inc 169 

Arma Corporation 151 Furst Electronics 219 

Armed Services Electro Standards Agency 229 Fasite Corporation 61 

Arnold Engineering Co 50 
Art M'ire & Stamping Co 229 Garrett Co., Inc., Geo. K 216 
\astir Corporation 207 General Aniline & Film Corp 142, 143 
Atlas Electric Products Co 237 General Ceramics & Steatite Corp 226 
Audak Company 277 General Electric Co. 
Audio Devices. Inc 127 Apparatus Dept. 30, 31, 160, 187, 208 

Chemical Dept. 47 
Ballant ine Laboratories, Inc 132 Electronics Dept. 19, 41 

Barry Corporation 62 General Radio Co 159 
Beach -Russ Co. 221. (ioodmans Industries Ltd 163 
Bell Telephone Laboratories 48 Grainer Company 134 
Bendix Aviation Corp. Eclipse Pioneer Graphite Metallizing Corp 146 

Div. 202 Gray Research & Development Co.. Inc.. 146 
Bentley, Harris Mfg. Co 42 Green Instrument Co 23:1 
Berkeley Scientific Co 239 (::reyline Company 211 
Bird & Co., Inc., Richard H 217 
Bird Electronic Corp 198 
Birtcher Corporation 215 Hardwick. Itindle, Inc 211 

Blaw-Knox Company 32 Hathaway Instrument Co 2311 

Bliley Electric Co 224 Ilaydon (Company, A. W 198 

Boonton Radio Corp 121 Heath Company 23'1 

Borg Corp., George W 213 Heinemann Electric Co to 
Bowser, Inc. 189 Del ipot Corporal ion 21 

Brook Electronics, Inc 221 Hermetic Seal Products Co 49 

Brown Electro -Measurement Corp 229 Hewlett-Packard Co. 8 9 

Browning Laboratories, Inc 136 Hexacon Electric Co 221 

Brush Development Co 140 Holliston Mills, Inc 211 

Buck Engineering Co., Inc 241 
Burnell & Co 28 Industrial Condenser Corp 225 

Instrument Resistors Co 219 
Cambridge Thermionic Corp 197 hemline Corp. of America 220 
Ca Electric Development Co 209 Liternational Resistance Co 4, 5 Capitol Radio Engineering Institute.... 233 Irvington \"arnish & Insulator Co 149 Carborundum Company 195 I -T -E Circuit Breaker Co 175 Central Paper Co., Inc 150 
Centralab, Div. Globe -Union, Inc 11, 

13, 
12 
14 ,lelliff SIfg. Corp 215 

Cinch Manufacturing Corp 113 Jensen Manufacturing Co 27 

Clare & Co., C. P 153 Johnson Company, E. F 202 
Clarendon Glass Blowing ('o 241 Josses Div., Howard B., Cinch Mfg. Corp. 211 
C'larostat Mfg. Co., Inc 222 
Cleveland Container Co 174 Kahle Engineering Co 229 
Cohn Corporation, Sigmund 232 Karp Metal Products Co., Inc 29 
Coil-O-Matic Co. 211 Kato Engineering Co 241 
Collins Radio Co 33 Kay Electric Co 185 
(' munications Engineering Co 241 Kenyon Transformer Co., Inc 197 
Condenser Products Co 183 Kesler Solder Co 117 
Consolidated Molded Products ('o 17 Kinney Manufacturing Co 182 
Continental -Diamond Fibre ('o 34 Rollsman Instrument Div., Square It Co.. 36 
Continental Electric Co 236 
Cornell-Dubilier Electric Corp 51 
Cornish Wire Co., Inc 56 

Lainpkin Laboratories, Inc 241 

Coto -Coil Co., Inc 204 
Lenkurt Electric Co 150 

Cross Company, H 241 
Linde Air Products Co 168, 215 

Dano Electric Co 225 Macallen Company 170 
Daven Company 172 Machlett Laboratories, Inc 147 
Dial Light Company of America 211 Magnecord, Inc. 242 
Distillation Products, Inc 145 Mallory & Co., Inc., P. R 64, 115 
Dow Corning Corp 218 Maiming. Maxwell & Moore, Inc 212 

when you use 

the Audax 

POLYPHASE... 

ONE single unit 

plays ALL 

your records 

SUPERBLY... 

and at less 

than the cost 

of ordinary 

magnetic pick-ups 

1,,, 

Mwrogroore, 

18 r.p.m.. etc. 

Only 511.70 . 

net cost to you- 
believe it or not! 

"The Standard by which Others 

.ore Judged and Valued" 

Enjoyment of today's discs de- 

mands a single pick-up unit that 
yields such quality performance as 

you'd expect from two or more high 
grade magnetic units, each made 
expressly for a given type of record- 
ing. 

Not only does Audax POLYPHASE.. 
accomplish just this - - exciting ad- 
miration when you hear it, and per- 
forming vital functions that no 
other pick-up does - - but it refutes 
the traditional idea that because 
Audax is so GOOD it costs more. 

Wide range performance with ANY 
type disc; genuine sapphire or dia- 
mond, individually replaceable by 

YOU; needle radiations very low; 
ear quality par excellence! 

Radio Stations-We have just 
the right POLYPHASE model for 
you, too. 

See it at your local dealer 

))-rite. for Editorial 
Reprint on 

POL)TII.ISE Principles 

AUDAK COMPANY 
500 51b Ave., Dept. 22 ,New 'York 18 

to 

;me. Vet ee-ácombeicaf 2(tt cince- 1915 
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SEARCHLIGHT SECTION 

SN 
N RAREDPEI Transformers -115V 60 cyc Input 

Image - Converter 2240vct/500ma,12v/14.25A, 19.2V -18.3V - 
rube HiSensitivity 17.5V/2.5A, 2.5V/10A, 30V/5ma. Auto- 
itnplified design 2' former on Pri $19,98 

dia.. Willemite I000VCT/200ma, 6V/5A, 5V/6A Fully 
careen -Resolution' Encl w/90V biasTap&18V/.55Awdg.$6.95 
up to 350 lines/in. 700VCT/120ma, 115V/100ma, 2x6.3V/ 
Complete data & 1A, 5V/2A Cad HVins $2.98 Tube 57.50. 2 for $14.49: 5 for $28.75 65OVCT/175ma, 5V/3A, 6.3V2.1A 53.29 

Kit 886A's 8 Xformer I500VCT/60ma, 6.3V/4A USNH'Sld $1.29 
420 V CT/85m a. 6.3 V /í.9A &Prl's6-12-24 - 
115VDC&230VACUnivVibXfmrCsd. $2.39 
2x330VCT/10ma (or660VCT/10ma) .$1.49 
1200VCT/300ma&18V/lAwndgHV .$6.95 
1800 V/4malISNCsdAlt ec/GEH V ins. $3.29 
2100V/10m5 STANCOR Csd HVina.3.98 Tv Pwr Supply Xfmr 3000V/10maWE/ChiTransCsdHVins 4.50 

HI-VOLTAGEforCRTubes 5000V/10ma(for2X21 Csd 7.95 5'to 20" & Plate Volts for 7500or15000V'Dblr/35ma 17.95 
ALL Tubes & ALL Fils. 10800VCTor2100V'Dbh@95msCod 19.95 

I 
Complete w/data for 5000 2.5V/].75A, 4V/16A 20KVlns Cad 4.95 
to 20000 Volt Circuits; 2.5V/2A(for2X2)HVins 690; 10 for 5.98 
also Full Wave Output 5VCT/60A KENYON HVins 6.95 
300VDC/ 275 Ma & 6.4V/ 5V/115A KENYON HVins 12.95 

10.3A, 5.4V/SA, 2.5V/3A, Inpt 105-125 6.3VCT/.6a USN Csd HVins 1.39 
VAC/50-400 eye HypersilCore Oil Im- 6.3VCT/4AIgud6.5A1Csd HV USN 1.69 
preg W.E. for USN SPECIAL $8.98 12.6VCT/1.25aH'SIdHVins $1.49;2for2.79 

1800V 'SCOPE PWR SUPPLY FILTER CHOKES Ideal CRT Xfmr1800V DblrCkt; 115VAC 
Inpt; Outpt-900V/35Ma, 2x2.5V/2A on 13.5Hy/lAmp/42ohm/17KVIns ...$54.00 
Sect 4KVinsSigC Spec, HermSld. Two 15-29Hy/150ma SwingingCased.... 2.95 
2x2tubes&ALL F1trParts&Data $5.98 15Hy/400maor2OHy/300ma/12KVins 7.95 

i 

G -E 2J1G1 Selsyns 
Buy! 

with DATA 24V or 
110V 60 cyc AC 

for. 
UsedO Tested.,$ .49 TW.. 

Blowers-Cool That 
Tube! 

40CFM/28vacdc $3.49 
70CFM/115r400ev 4.49 
100CFM/12-vacdc 5.95 
100CFM/28vacdc 4.95 
XFMR StepUp 12or28v 

toll5vac 1.98 
1000FM/115vacdc 7.98 
18OCFM/115vacdc 10.98 
250CFM/28vacdc 8.95 
256CFM/28vacdc Pius 

28toil5vac XFMR 11.95 

TUBES... 
0A3/VR75 $.98 OA4G.,.. 1.05 

ÓB3/VR90 1.74 
0C3/VR105 .75 
OD3/VR150 .53 

CIA 3.25 

1A301A .549 
1A4 1.26 
IA5GT .70 
1A6 1.26 
IA7GT .69 
163/8016 .81 
1B21/471A 2.95 
1822 4.50 
1B23 9.00 
1B24 4.85 
1626 4.50 
1B1629 

3.37 9 
1832 4.90 
Iß37 45.00 
1838 37.00 
1B41 49.95 
1B53 49.95 
11354 49.95 
1656 49.95 
1CS .86 
íC6 1.26 
1C7G 1.27 
1D5GP 1.25 
185 1.38 
1E7G 1.17 
IF4G 1.05 
1F7GV 1.55 
1G4GT.. 1.05 
1G6GT.. .67 
1H4G .8 

H5G .65 
1116G 1.27 
136 .79 
11,4 .49 
1LA4GT 1.05 
ILB4 1.05 

1LE3GT .96 
1LH4 1.05 
1LN5 .75 
1N5GT .69 
1P5GT .69 
1024 .85 
1Q5GT .96 
1026 75.00 
1R4/1294 .98 
11351S4 

.49 

.59 

1521 3.75 
íT4 .54 
1T5GT . 1.05 
1U4 .69 
1U5 .69 

1X2 .98 
1Z2 1.98 
2A3 .93 
2A4G 1.08 
2A5 .86 
2A6 1.05 

A7 1.05 
.98 2B4B7 

z 
2B22/GL559 .73 
2C21/1642 .81 
2C22/'7193 .18 

2C26 .25 
2C34/RK34 .55 
2C39 18.00 
2C40 3.75 
2C43/464A 8.91 
2C44 69 
2051 6.45 
2D21 .90 
2E5 .89 
2E22 1.34 
2E24 3.98 
2E25 /HY65 2.98 
2E26 3.45 
2E30 2.35 
2.121 11.98 
2321A 11.98 
2322 9.75 
2325 98.00 
2.126 8.89 
2327 14.50 
2331 18.95 
2.132 

19.50 
2.134 19.50 
2337 23.50 
2338 23.50 
2339 34.00 
2347 39.95 
2248 45.00 
2149 24.00 
2350 40.00 
2353 40.00 
2156 81.00 
2161 39.00 
2362 39.00 
2K23 24.50 
2K25 23.25 
2K28 24.89 
2K29 24.95 
2V3G 1.05 
2X2 

.36 
3A5 1.20 
367/1291 .29 
3B22 2.68 
3624 1.85 
3825 4.95 
31328 5.89 
3C3 48 
3C31'CIB 1.98 
3C45 24.95 
3D6 ' 1299 .29 
3D21A 1.37 
31222 7.49 
3E29/829B 7.98 
3 4 .54 
3 5 .89 
3 4 .79 
3V4 .69 
4C33 81.00 
4C35 19.45 
4.731 95.00 
4.132 95.00 
4242/700 29.85 
4.147 45.00 
4T4 2 9.95 
5C22 47.00 
5C30/C5B. 8.49 
5021 27.90 
5329 17.39 
5J32 99.00 
SR4GY 1.12 
5T4 .88 
574G .52 
5V4G .88 
5W4 .74 
5X4G .71 

"TAB" TESTED 
& GUARANTEED 
5Y3GT . . . .37 
5Z3 .81 
SZ4 .74 
C6A 6.95 
6A3 .98 
6A4 1.29 
6A6 .88 
6A7M . . . .68 
6A8 .78 
6AB7/1853 .77 

8 
6AC7 
AC51.75 

6AD6G .81 
6AD7 1.17 
6AF6G .77 

6AG7 1.08 
6AH6 .98 
6AJ5 .73 
6AKS .78 

6ÁL5 .59 
6AL7 1.00 
6A05 .52 
6ASS .59 
6AS6 1.49 
6AS7G. . . 4.40 
6AT6 45 

AU6 .53 
6AV6 .43 
6B4G .96 
6B7 .89 

G .88 
6Bß 6 .49 
6BE6 .52 
6BF6 .52 

6BH6G 
1.39 

6BJ6 .59 
6C4 .24 
6C5 .47 
6C6 .52 

6C8G 
.555 

6C21 23.95 
6D4 2.75 
6D6 .45 
6E5 .81 
6E6 1.05 
6F5 .55 
6F6 .59 
6F7 .80 
6F8 1.04 
6C6 1.05 
6H6 .43 
6H6GT... .38 
C6J 4.75 
6J4 4.93 
6J5GT. . .48 
6J6 .72 
637 .65 
6K5GT. . .86 
6K6GT. . .45 
6K7 .48 
6K8 .86 
6L5 .84 
6L6 .98 
6L7 .77 
6N7GT . . .90 
6P5G .81 
607 .57 
6R7 .77 
6S7 .85 
6S8GT.. . .79 
6SA7GT .43 
6SB7Y .81 
6SC7 .57 

6SD7GT.. .45 
6SF5 .48 

6SG7 .58 57 
6SH7 .38 
6SJ7GT .55 
6SK7GT .45 
6SL7GT .55 
6SN7GT .55 
6SN7WGTNp .89 

66SF7GT 7 
.44 
.56 

6SS7 .57 
6ST77 

.95 
6T8 .98 
6U5/6G5 .63 
6U6GT .89 
6137G .54 
6V6GT .59 
6V6GTY .90 
6V6M .92 
6W4GT .72 
6W7G .87 
6X4 .54 
6X5GT .48 
6Y6G .65 
6Z7G 1.08 
6ZY5G .67 
7A4/XXL .57 
7A5 .70 
7A6 
7A7 
7A8 
7AF7 
7AG7 

7B5 
7B6 
7B7 

.56 

.69 

.69 

.55 

.70 

.58 

.57 
7B8 ...... .70 
7C4/1203A .36 
7C5 .49 
706 .69 
7C7 .57 
7C23 69.00 
7E5/1201 .65 
7E6 .57 
7E7 .65 
7F7 .64 
7F8 1.03 
7G7/1232 .98 
7H7 .62 
737 .98 
7K7 1.05 
7L7 .67 
7N7 .6 
707 .57 
7R7 .63 
7S7 .89 
7T7 1.03 
7V7 .89 
7W7 .85 
7X7/XXFM .85 
7Y4 .49 
7Z4 .55 
10Y .60 
12A6 .18 
12A7 .96 
12A8GT .56 
12AH7GT .84 
12AT6 .45 
12AT7 .79 
12AU6 .59 
12AU7 .69 
12AX7 .89 
12BA6 .56 

12BA7.... .89 
12606.... .59 
12BE6.... .45 

12H6 .34 
I2J5GT.. .35 
12J 7GT.. .78 
12K8 .59 
12L8GT 1.59 
1207GT .55 
12 8GT .79 
12SA7GT .55 
12SC7 .55 
12SF7 .56 
12SG7.. . .55 
12SH7 .34 
128J7GT .49 
12SK7GT. .55 
12SK7M . . .52 
12SL7GT. .63 
12SN7GT. .49 
12SQ7GT. .49 
12SR7GT. .37 
12X3 .90 
1223 .72 
14A7/12B7 .67 
14AF7 .86 
14B6 .65 
14B8 .77 
14C7 .86 
14H7 .63 
14Noo7 .86 

.55 
14147 .65 
1SE 1.44 

FG17 3.98 
RK18 .98 
19 .95 
19T8 .98 
20 1.17 
PJ21 4.98 
REL21 4.85 
RX21 3.20 
PJ22/ 

CE1C 1.49 
24G,/3C24 .45 
25,16 1.04 
25AC5 1.14 
25B6 1.49 
251306 1.08 
25L6GT.. .52 
25 W 4GT. .79 
25Y5 1.08 
25Z5 .46 
2SZ6GT . .49 
FG27A.. . 9.50 
281)7 .35 
30 .39 
31 .36 
32 .89 
FG32 4.98 
32L7GT. .95 
FG33 8.49 
35A5 .65 

59 
35C5 

585 
.60 

35L6GT.. .54 
35W4 .35 
35Y4 .49 
35ZSGT .41 

É 
EL36/6J4 

.75 36 
38 .34 
39'44 .25 
CRC40 .54 
41 .50 
43 ,57 
45S/VT52. .27 
46 .65 
48 1.56 
50 1.49 

115VACIn 2.5VCT/10A 
out 10KV haul & Tubes 
& Sockets. only....$5.95 
872A kit Tubes SktsXfmr 

12.95 

EF50 .40 
SOAS.... .73 
SOBS .54 
5005 .59 
50L6GT. . .52 
50X6 .98 
50 Y6 .63 
57 .47 
58 53 
RK65 22.98 
FG67.. . . 12.75 

2.29 

71L7GT 
1.15 

72 .95 
CRD72 1.85 
CRP72 1.37 N67 1. 31.29 
7675 

.56 
45 

.45 
78 .45 
80 436 
81 1.29 
FG81A 4.45 
82 .85 

83V 
.95 

83V 1.05 
84/6Z4 .57 

89 .36 
VR92 .23 
FG104 14.98 
FG105 10.75 
HY114B .81 
HY115/145 .50 
117L7 1.23 
117N7GT 1.36 
117P7GT 1.20 
117Z3 .49 
117Z6GT .77 
117Z7GT 1.49 
F127A 16.95 
CV148 7.90 
155 .98 
VT158 9.85 
FG166 49.00 
FG172 29.50 
FG190 12.98 
2058/ VT2. 1.69 

211/VT4C. 1.45 
RX215 9.95 
WE215A .25 
227A 2.90 
231 1.20 
250TH.. . 24.98 
250TL. .. 24.98 
282B 8.49 
304TH 5.95 
304TL . . . 1.39 
307A/RK75 3.80 
316A .38 
323A 8.98 
327A 2.90 
350 1.23 
350B 1.98 
355A 19.95 
371B .84 

388A 
80A 

.490 
393A 3.50 
394A 3.75 
FP400 7.98 
417A 19.95 
GL434 3.45 
446A/2C40 1.17 
446B 1.80 
450TH.. . 17.75 
450TL. . . 49.95 

MERCURY THERMO-REGULATOR 
Dual CkS ísit & 3A Ex- 
trernely Sensitive &curate -for Most Exacting Require- 
ments - RESEARCH, FIRE 

PREY. FREEZE PT CONTROL, or MAX - 
MIN TEMP Control. Brand New. Individ. 
Boxed w/data & ckt List OVER $20. 
"TAB" SPECIAL 98C; 12 for $10 

Beckman pH Meter Foundation 
ndustrial Type It^moved from Pre- 

cision Equip for INSTANT measure- 
ment of DH. With U1traSens meter 

SIMPSON 29 or sgola). Lees Case K 
Acces $19.95 

GL451.... 1.90 922 1.19 12QP4.... 49.98 
460/ 923 .85 16AP4.... 55.00 

HF200.. 11.98 927/CE2S 1.26 902 3.75 
WL468.... 7.49 930 .75 905....... 3.89 
RH507.... 9.98 931A 3.95 910/3APL. 4.75 
527 7.49 954 .18 912 89.98 
530 4.90 955 .18 914 45.00 
531 1.80 956 .37 Tungar Bulbs WL531.... 1.95 957 .20 12X825... 2.25 GL534/ 958 .35 16X897... 2.49 1521... 1.95 S13968 4.98 20X672... 2.95 
544 4.98 991 25 189048GE. 3.49 GL546.... 1.69 1000UHF 59.95 199698.... 2.95 550P1 19.95 FM1000... .95 289881.... 2.50 
575A/975 12.75 CK1005... .18 859483.... 3.98 60IB .19 1609...... 5.98 Ballast 81.1610 9.50 1613/6F6X .55 
HY615 .27 1614 1.42 
WL619.... 19.75 1616 .89 
KU627.... 7.49 1619 .18 
631P1/SN4 3.98 1620 4.95 
W L 632A . . 8.98 1622 1.75 
701A..... 3.50 1624 1.69 
702A/702B 3.20 1625 .37 
703A 3.75 1626 .35 
704A..... 1.08 1629 .26 
705A/8021 1.05 1632 .89 
707....... 7.98 1633 .97 
710A/8011 .65 1635 1.49 
713A 1.49 1641/RK60 .68 
715B 7.29 2050 .95 
717A .61 2051 .42 
721A . . . . . 2. 85 5514 4.85 
722A/287A 9.95 5516 5.85 
723A 6.95 UX6653... .69 
723A/B 14.95 8012A.... 1.45 
724A/B 3.90 8013A . . . . 2.50 
725A 8.75 8020 1.90 
726A. 6.98 9001 .34 
726C 29.98 9002 .30 
730A 10.90 9003 .35 
802 4.23 9004 .27 
803 4.75 9005 1.49 
804 6.90 9006 18 
805 4.75 C'Ray Tubes 
807 1.10 2AP1A.. . . 4.85 
808 1.35 3AP1 4.75 
809 2.40 3BP1 2.85 
810 7.90 3BP1A.... 7.98 
811 1.67 3CP1 2.65 
812 2.98 3CPl-S1. . 2.49 
813 8.90 3DP1 1.87 
814 2.61 3EP1 2.75 
815 2.40 3FP7 .98 
816 1.05 3GP1 6.55 
826 .42 3HP7 3.49 
SD828. . . . 3.98 4AP10. . . 5.90 
829B 7.29 513P1 1.98 
832 3.98 SBP4 4.50 
832A 4.20 5CP1 1.75 
836 .98 5CP7 7.50 
837 2.35 5FP5 6.49 
838 3.20 5FP7 1.26 
842 2.75 5FP14... 18.95 
843 .39 4HP1 4.95 
845 4.15 5JP2 11.75 
851 14.95 5LP1 18.00 
860 2.39 5LP5 18.00 
861 10.79 5LP7 18.00 
864 .45 5MP1..... 2.89 
865 .95 7BP7 4.65 
866A 1.04 7CP1 12.95 
866Jr 1.00 7HP7 5.95 
868 - PJ 23. . 1.90 9GP7. . . . 12.33 
869 30.00 9LP7 2.21 
872A 1.49 10BP4. . . . 19.75 
874 .55 12131.7.... 12.49 
876 .36 12 G P 1. . . . 49.98 
878. . . . . . 1.95 12G P7. . . . 12.80 
884/6Q5G. 1.49 12.1P4.... 34.75 
885 1.49 12 K P4 . . .. 34.75 
920 2.70 12LP4.._. 34.00 

4A1 1.29 
PMS .98 
PM6 .98 
6-11 .49 
7H12 .49 
PM8 2.98 
9-3 .49 
10-4B .49 
13-4 .49 
20-4 .49 
K49A .36 
K55ß .36 
M55B .39 
L62A .49 
K80ß .36 
WL121A 2.61 
C376 2.98 
ZB583 3.98 
Mazda Pilots 

44Boz10 .50 
49Bo110 .60 
55Boz10 .50 
64 Each .07 
S6 T4 '3W .18 
100W 20V .25 
291Box10 .36 
311/28V .15 
313/28V .15 
323 '3V .10 
Sylvania S6/ 

6W 120V .15 
Wstghs C7/ 

7W,' 120V .09 
Med. Screw 

Base 
13W/125V .08 
25W/125V .08 

Neon Bulbs 
NE2 100for 3.98 
NE16, 991. .25 
NE32.... .35 
NE45/IW. .24 
NE51 /NE20 .07 

Dialco Type 
Bull's Eye Pilot 
Lite Complete 

W/ 
S6 -115V bulb 

or Neon Bulb 
Chromed 2 for 

980 
Tel Slide 

Lampe 
6, 12, 24, 48. 55v 
Each 180 
Tubes Gtd Ezc 
Open Fil & 

Bkge 
Tubes Sent 

Only Via R'Exp 
Min. Tube 
Orderl$5.00 

OIL CONDENSERS -FAMOUS MAKES -BRAND NEW 
Mfd Each 

25 wvdc 
50 $3.98 

4 
50 wvdc 

150 wvdc 
1-1-3-5 .59 
250 wvdc 

I .11 
30 .79 
2x.5 .13 

300 wvdc 

400 wvdc 
.1 .10 
.25 .11 
.5 .12 
1 .13 
2 .25 
4 .44 
6 .59 
8 .69 
30 .79 
30 1.49 
21.1 .10 
28.5 .13 
285 .59 
31.1 .15 
38.25 .18 

500 wvdc 
.1 .10 

Mfd Each 
500 wade 

.5 .13 
1 .15 
4 55 

600 wvdc 
.034 .12 

Mfd Each 
700 wvdc 

4 .79 
800 wvdc 

.1 .29 
1000 wvdc 

.1 .39 

Mfd Each Mfd Each 
1500 vdc 5500 wade 

6 
w 

2.692 10.98 
24 6.98 7000 wvdc 6.98, 7000 

.98 2000 wvdc 
.1 .89 .0075.... 1.29 
280.1.... 11..2078.17600 

225 vac/630dc 
230 vac/660dc 
5 .90 
330vac/1000dc 
1.25 .55 .1..... 23 

600 wade 
2 .25 
.25.... .32 
5 .32 

1 
2 .40 

.25 .59 
45 .63 

1 .45 
2 
4 1.89 
5 1.98 
8 2.49 

1.271.08.1 7500 wade 
2 1.98 .03 1.98 
3 3.49 .05 2.29 
4 3.98 .1. 2.89 
5 4.98 1 7.98 
8 8.98 8000 wvdc 

1.5 .60 
1.75 .65 
2 .65 
2.5 .75 
2.8 .80 
3 .85 
4 .87 

3 .49 
4 .65 

10 2.98 
15 3.98 25500 

wvdc 7412x.15.... 3.49 
12500 wade 

5 1.00 
12 3.69 

5 .90 1400 wvdc 1 1.89 65 14.89 15 3.98 
6 .95 
7 .98 

.5 .69 
1500 wvdc 

13000 wade 
9U'2 

19.98 
15000 wvdc 

25 4.98 
40 7.98 

10.... 1.15 .025.... .59 .5 2.49 0016.... 4.98 405v ac /1200dc 
2z.05.. .09 
21.1... 
28.25.. 

.20 
05 .39 
1 .59 

2 3.98,' 16000 wvdc 5.9S 
.05 5.29 4 

3600 wvdc 

1000 cycles 
.15 .98 
600vac/1S00dc 

2z.5... .38 28.1.... .79 1.... . 3.25I 25000 wvdc 10 4.49 
282... .55 1500 wade 4000 wv.dc 00025... 4.95 16 5.9" 288... 1.79 .5 .98 1 3.75 1 95.00 20 6.98 
31.05.. .12 .75 1.03 38.2 2.98 AC Rated 660vac/2000dc 31.1-.33 1 1.09 5000 wade 220 vac/600dc 5 3.75 
38.22.. .22 .2 2.25 2 .39 6 3.95 
38.25.. .50 4 2.39 2 9.98 4 .55 49 
388.. 2.98 5 2.49 4 16.00 5 .90 16 6.98 

TAB MONEY BACK GUARANTEE 
S3 MIN. ORDER F.O.B. N. Y. (. 
ADD SNIPPING CHARGES AND 
25% DEPOSIT. PHONE WO.2.7230 

T H A.T' S 

11, BUY A B If AHAT'S 
BUY 

DEPT. 12E SIX CHURCH ST. NEW YORK 6, N.Y. U.S.A.-CORNER CHURCH & LIBERTY STS. 
ROOM 200 

TAB MONEY BACK GUARANTEE 

S3 MIN. ORDER F.O.B. N.Y.C. 
ADD SHIPPING CHARGES AND 
25 DEPOSIT. PHONE W0.2-7230 
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Marion Electrical Instrument Co 
MR Manufacturing Co 
Measurements Corporation 
Mepco, Inc. 
Mica Insulator Co 
Mico Instrument Co 

2 
58 

236 
240 
129 
225 

'e arflex Corporation 
Victoreen Instrument Co 
Vulcan Electric Co 

Waldes Rohinoor, Inc 
Ward Leonard Electric Co 

123 
214 
237 

141 
164 

Millen Mfg. Co., Inc., James 216 Westinghouse Electric Corp 55, 162 

Minnesota Mining & Mfg. Co 144 Wheeler Insulated Wire Co., Inc 179 

Mitchell -Rand Insulation Co., Inc 18 White Dental Mfg. Co., S. S 192, 233 

Mosinee Paper Mills Co 188 Whitehead Stamping Co 287 

Muirhead & Co., Ltd 3 Wilcox Electric Co 161 

Myralex Corp. of America 184 Wrought Washer Mfg. Co 134 

Zophar Mills, Inc 217 

National Research Corp 38 
North American Philips Co., Inc..Third Cover s 
Nothelfer Winding Laboratories 222 

PROFESSIONAL SERVICES 243 
Ohmite Manufacturing Co 16A, 16B 
O'Neil -Irwin Mfg. Co 234 
Owen Laboratories 235 

SEARCHLIGHT SECTION 
Panoramic Radio Corp 225 (Classified Advertising) 
Paper Machinery & Research, Inc 227 EMPLOYMENT 
Paramount Paper Tube Corp 221 Positions Vacant 244 
Par -Metal Products Corp 223 Selling Opportunities Offered 244 
Patton-MacGuyer Co. 
Plastics & Electronics Co 

206 
241 

Positions Wanted 
Selling Opportunities Wanted 
Employment Services 

244 
244 
244 l'olarad Electronics Corp 206 

Polytechnic Research & Development Co., 
Inc. 

Potter Instrument Co., Inc 
26 

235 

SPECIAL SERVICES 
Contract Work 244, 
Rebuilding 

245 
245 Precision Apparatus Co., Inc 279 Repairing 245 

Precision Paper Tube Co 202 
Premax Products, Div. Chisholm -Ryder BUSINESS OPPORTUNITIES 

Co., Inc. 
- 217 Offered 245 Presto Recording Corp 176, 177 

Progressive Mfg. Co 138 EQUIPMENT 
Pyramid Electric Co 60 (Used or Surplus New) 

For Sale 246-276, 278 

Radio Corp. of America Fourth Cover WANTED 
Radio Materials Corp 
Radio Receptor Co., Inc 

238 
205 

Equipment 245, 273 

Rahm Instruments, Inc 238 
Railway Express Co 184 
Railway Express Co., Air Express Div 186 ADVERTISERS INDEX 
Rauland Corporation 6 Aaron Electronic Sales 271 
Rawson Electrical Instrument Co 233 American Electrical Sales Co., Inc 272 
Raytheon Manufacturing Co 125 Bell Aircraft Corp 244 
R -B -M Div. of Essex Wire Corp 197 

Bendix Aviation Corp. Bendix Radio Div.. 
Berkeley Scientific Co 

244 
244 Revere Copper & Brass, Inc 16 Blan 268 

Richardson Company 40 Cimco 274 
Robinson Aviation, Inc 148 Columbia Electronics Ltd 269 
Ruby Chemical Co 213 Communication Devices 

Communications Equipment Co...246, 247, 
274 
276 

Dubin Electronics Co., Inc 266 
Sanborn Company 231 Electro -Devices, Inc 267 
Sangamo Electric Co 39 Electro Impulse Laboratory 267, 270 
Scientific Electric, Div. of "S" Corrugated 

Quenched Gap Co 
Shallcross Manufacturing Co 24, 

224 
25 

Electronic Supply Corp 
Electronicraft, Inc. 
Embassy Engineering Co 
EPCO 

266 
258 
272 
264 

Sig -ma Instruments, Inc 83 Filbee Products Co 272 
Signal Engineering & Mfg. Co 230 Goodyear Aircraft Corp 244 
Sola Electric Co 15 Gordon Specialties Co 270 
Somerset Laboratories, Inc 
Sonotone 

7 

138 

Greene Jr. O. W 
Hatry & Young 
Herschel Radio Co 

272 
272 
262 

Sorensen & Co., Inc 171 Horlick Co., William I 265 
Specialty Battery Co 138 Instrument Associates 248, 249 
Spencer Kennedy Laboratories, Inc 
Sperry Gyroscope Co 

198 
59 

Klein, Manuel 
Lectronic Research Laboratories 
Leru Laboratories, Inc 

273 
255 
270 Sprague Electric Co 119 Liberty Electronics, Inc 273 

Stackpole Carbon Co 54 Life Electronics Sales 260 
Standard Piezo Co 234 f.egri S. Co., Inc 268, 271, 274 
Standard Pressed Steel Co 
Stevens Arnold, Inc 

240 
218 

Maritime Switchboard 
Mogull Co., Inc., Alexander 
National Instrument Co., The 

252 
270 
269 Steward Manufacturing Co., D. M 219 Neomatic Inc 270 

Stewart Mfg. Corp., F. W 229 Niagara Radio Supply Corp 250, 251 
Stoddart Aircraft Radio Co 215, 242 Opad-Green Co. 259 
Stupakoff Ceramic & Mfg. Co 156 Peak Electronics Co 

Powell, Harold H 
256 
270 Superior Electric Co 43 Precision Electrical Instrument Co 272 

Superior Tub. Co 201 Radio Ham Shack, Inc 257 
Sylvania Electric Products, Inc 131, 181 Radio Shack Corp 274 

Radionic Equip. Corp 272 
Reliance Merchandizing Co 253 

Tektronix, Inc. 226 Save -T -Electronics Co. 271 
Television Equipment Corp 233 Servo -Tek Products Co., Inc 

Shriro Trading Corp 
261 
274 'rimes Facsimile Corp 225 Sun Radio & Electronics Co., Inc 263 

Titanium Alloy Mfg. Div., National Lead TAB 275, 278 
Co. 52 Technical Index Service 245 

Topflight Tape Co 241 Telectrad 272 
Transradio Ltd. 206 Telemarine Communications Co 264 
Turner Company 200 Teletronics Laboratory Inc 

Universal General Corp 
245 
268 

Vetsalco Inc 269 
Union Carbide & Carbon Corp 168, 
United -Carr Fastener Corp 

215 
213 

Wells Sales Co 
Westinghouse Electric Corp 
Weston Laboratories 

254 
245 
274 

t-nited Transformer Co 2nd Cover Winters Radio Laboratory 245 
University Loudspeakers, Inc 152 \Voodwid Industries 274 

1}i 

You Get OVERALL Test 
Performance With 

Orvegt 5/1769N- 
SERIES 10-12 

Electronamic* 
TUBE PERFORMANCE TESTER 
with 12 ELEMENT free -point 
Master Lever Selector System 
To test modern tubes for only one characteristic 
will not necessarily reveal overall performance 
capabilities. Tube circuits look for more than 
just Mutual Conductance or other single factor. 

In the Precision Electronamic Circuit, the 
tube PERFORMS under appropriately phased and 
selected individual element potentials, encom. 
passing a wide range of plate family character- 
istic curves. This complete Path of Operation is 
integrated by the indicating meter in the positive 
PERFORMANCE terms of Replace -Weak -Good. 

ti 
., a .. " 

i «ini i.i i . 

> 
poe oeeC1 

F.1 . .... ..... .. , 

MODEL 10-12-P: in sloping, portable hardwood 
case with tool compartment and hinged remov- 
able cover. Size 13% x 171/4 x 63" $96.10 

Also in counter or rack -panel mounts. 

* Facilities to 12 element prongs. * Filament voltages from 3/4 to 117 volts. * Tests Noval 9 pins; 5 and 7 pin acorns; 
double -capped H.F. amplifiers; low power trans- 
mitting tubes; etc. REGARDLESS OF FILAMENT 
OR ANY OTHER ELEMENT PIN POSITIONS. * ISOLATES EACH TUBE ELEMENT REGARDLESS 
OF MULTIPLE PIN POSITIONS. * DUAL short check sensitivity for special pur- 
pose tube selection. * Battery Tests under dynamic load conditions. * Built-in Dual -Window, brass -geared roller chart. * 41/2" Full Vision Meter. 

SEE the "Precision" Master Eiectrunamie Tube 
Testers at leading radio equipment distributors. 
\\'rite for catalog describing Precision Test Equip- 
ment for all phases of modern A.M., F31.. anti TV. 

ion Apparatus Co., Inc. 
92-27 HORACE HARDING BLVD. 

ELMHURST 10, N. Y. 

"Seg. U.S. l'atent Office 
Expor :458 B'way, N.Y.C., U.S.A. Cables: MORN ANEX 
In Canada: Atlas Radio Corp. Ltd., Toronto. Ontario 
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Index to electronics Volume XXII 
January to December issues, inclusive 1949 

Cumulative Index April 1930 ---December 1944 available at 75 cents 

McGraw-Hill Publishing Company 
330 West 42nd St., New York City, 18 

Airport lighting, radio -controlled (TAIL). , , , p 156 Dec 
Amplifier for biological research, carrier 

type d -c (TEA) p 128 Oct 
Amplifier, d -c employing negative feed- 

back, J. F. Lash p 109 Feb 
Amplifier, double stream (TEA) p 120 Nov 
Amplifier with low impedance, phototube, 

N. Alpert p 108 Oct 
Amplifier, stabilized decade -gain 

isolation, J. F. Keithley p 98 Apr 
Amplifier, transistor beat frequency 

oscillator (TEA) p 120 Nov 
Amplifier, tunable a -f, O. G. Villard, Jr p 77 July 
Amplifier, 200-rnc traveling wave chain 

amplifier, H. G. Rudenberg, F. Kennedy p 106 Dec 
Amplifiers, requirements in, biological 

applications (TEA) p 128 Feb 
Amplifiers, video, stagger -peaked, 

Allan Easton p 118 Feb 
A -in and f -m broadcast station measure- 

ments, T. Downey p 89 July 
A -m and narrow band f -m, Part I, E. Toth p 84 Feb 
A -m and narrow band Fm, Part I1, E. Toth p 102 Mar 
Analyzer and synthesizer, harmonic, 

J. Lehman p 106 Nov 
Anastigmatic yokes for picture tubes, 

K. Schlesinger p 102 Oct 
Angels are (lying insects (TEA) p 122 June 
Antenna array, rejection beam (TAW) p 116 May 
Antenna for f -m broadcasting, multi -V, 

M. W. Scheldorf p 94 \lar 
Antennas for mobile application, flush - 

mounted, D. R. Rhodes p 115 \lar 
Antenna, omnidirectional aircraft (TE:S) p 168 May 
Antenna, tunable built-in tv...(TAW) p 134 Nov 
Antennas for a -m broadcasting, 

directional, J. H. Harrison p 101 Apr 
Antennas, attenuation between paraboloid, 

E. Dyke p I14 July 
Antennas, flush mounted aircraft (TAW) p 158 Apr 
Antennas over Minneapolis (TAW) p 148 June 
Additional uses for rectifier filter chart 

(TEA) p 174 Sept 
Adjacent -channel operation of mobile 

equipment, D. E. Noble p 90 June 
Aircraft antenna, omnidirectional (TEA) p 168 May 
Aircraft antennas, flush mounted (T.A%) p 158 Apr 
Aircraft, electronic instrumentation in 

large (TAW) p 116 July 
Aircraft equipment, conversion of (TAW) p 144 Mar 
Airline test techniques, Joseph Albin p 72 Apr 
Airplanes, vibration testing of, A. R. 

Willson p 86 Mar 
Antennas, research roost for multi - 

element beam (TEA) p 122 Dec 
Antennas, turnstile, method of feeding(TAW) p 164 Feb 
Applying the infrared image converter 

tube (TAW) p 150 Nov 
Arc -back indicator, L. C. Sigmon, 

R. F. Walz . p 104 Dec 
Artificial antennas, vhf, B. E. Parker 
Astronomy, radio, C. R. Burrows ' 

Atmospheric noise measurement, 
H. Reiche p 110 Apr 

Atomic clock, F. H. Rockett p 82 Apr 
Attenuation between paraboloid antennas, 

E. Dyke p 114July 
Attenuation in waveguides, H. Liman p 112 June 
Audio-fre u ncy meter, direct reading, 

A. A. McKenzie p 108 Apr 
Audio smoke alarm, E. L. Kent p 77 June 
Audio and ultrasonic frequencies, measur- 

ing phase at, E. R. Kretzmer p 114 Oct 
Audiology requirements, biological 

applications (TEA) p 130 Feb 
Automatic bridge for component testing, 

J. D. Fahnestock p 88 Apr 
Automatic chemical analyzer (TAW) p116 Jane 
Automatic control of moisture, R. V. 

Coles p 82 Nov 
Automatic direction finder, J. R. Steinhoff p 97 Feb 
Automatic station call selector, W. W. 

McGoffin, H. H. Schulz p 75 Aug 
Automatic temperature stabilizer (TAW) p 144 Feb 
Automatic time announcer (T.AW) p 160 Dec 

p 100 Oct 
p 75 Feb 

Basic research projects under ONR con- 
tracts, Karl R. Spangenberg W. E. Greene p 66 June 

Battery chamber, emergency (TEA) p 156June 
Beam -deflection mixer tubes for uhf, E. W. 

Herold, C. W. Mueller p 76 May 
Berlin airlift, what we learned from the, 

M. A. Chaffee, R. B. Corby p 78 Aug 
Beta counters, thin -window, nucleonics 

and biology (TEA) p 178 Feb 

Biological amplifier design, present 
practice, biological applications(TEA) p 128 Feb 

Biological applications, audiology 
requirements (TEA) p 130 Feb 

Biological applications, biological 
recorder design (TEA) p 174 Feb 

Biological applications, cathode-ray 
photography (TEA) p 130 Feb 

Biological applications, electrocardio- 
graph (TEA) p 130 Feb 

Biological applications, electroencephalo- 
graph (TEA) p 130 Feb 

Biological applications, miscellaneous 
recorders (TEA) p 172 Feb 

Biological applications, present practice 
in biological amplifier design (TEA) P128 Feb 

Biological applications, Requirements in 
amplifiers (TEA) p 128Feb 

Biological recorder design (TEA) p 174 Feb 
Black picture tube (TAW) p 122 Oct 
Blind reading aid (TEA) .... p 130 Jan 
Boiler operation by television (TAP) p 154 Sept 
Bombardment of semi -conductors with 

entions (TEA) p 156 July 
Brazing, r -f, of radio components, R. A. 

Nielson p Ill Jan 
Brill e for component testing, automatic, 

J. . Fahnestock p 88 Apr 
Brightness mid contrast in television (TEA) p 130 Apr 
Broadcast amplifier, coaxial, 50 -kw f -w, 

D. L. Balthis p 68 May 
Broadcast station measurements, a -m and 

f -m, T. Downey p 89 July 
Broadcasting, arc -back indicator, L. C. 

Sigtnon, If. A. %alz p 104 Dec 
Broadcasting, directional antennas for 

a -m, J. H. Harrison p 101 Apr 
Broadcasting, multi -V antennas for f -m, 

M. W. Scheldorf p 94 Mar 
Broadcasting, open wire line for 1-m, 

J. W. Ecklin p 80Nov 
Broadcasting, WOR-TV-FM, F. J. Bingley p70 Sept 
Built-in picture tube filter (TAW) p 122 Oct 

Calibrator, radar range, R. L. Rod p 114 Apr 
Calibrator, square wave (TEA) p 193 Nov 
Call selector, automatic station, W. W. 

W. W. McGoffin, H. R. Schulz p 75 Aug 
Cam tracking mechanism.(TEA) p 128 Apr 
Capacitor -discharge recorder applications, 

R. I. Ives p 104 Feb 
Capacitor leakage, infrared checks (TAW) p159 Apr 
Capacitor voltage dividers, vacuum (TAW) p 140Sept 
Capacitors, ceramic transmitter, A. J. Bauer p 97 Mar 
Capacitors, standard test (TEA) p 168 Dec 
Carrier communication level regulator, 

W. S. Chaskin p 104 Apr 
Carrier -type d -c amplifier for biological 

research (TEA) p 128 Oct 
Cathode -compensated video amplification, 

Part I, A. B. Bereskin p 98June 
Cathode -compensated video amplification, 

Part I1, A. B. Bereskin p 104 July 
Cathode -follower bandwidth, M. B. Kline p 114 June 
Cathode-ray photography, biological 

applications (TEA) p 130 Feb 
Cathode-ray presentation for infrared 

spectrometer (TEA) p 189 Nov 
Cathode theory, oxide (TEA) p 190 Oct 
Cathodes, oxide coated (TAW) p 164 Oct 
CBS listener -counter (TEA) p 180 Mar 
Ceramic transmitter capacitors, A.J. Bauer. p 97 Mar 
Ceramic wall tubes (TEA) p 168June 
Characteristics of Deltamax (TEA) p 152June 
Characteristics of three transistor 

circuits (TEA) p 120 Aug 
Chassis, modem breadboard, B. L. 

Snavely, J. Brown, J. V. Atanasoff p 101 July 
Chemical analysis by x-ray photometry, 

G. A. Doxey p 87 Dec 
Chemical analyzer, automatic (TAW) p 116 June 
Choke input filter chart, R. Lee - p 112 Sept 
Circuit techniques for miniaturization, 

P. G. Sulzer p 98 Aug 
Citizens band signal generator, W.C.Hollis p 77 Nov 
Citizens band transmitter (TAW) p 118 Dec 
Citizenseadio report, W. MacDonald p 78 June 
Citizens radio wavemeter, W. B. Lurie p 88 Sept 
Cleanup in gas filled tubes (TEA) p 160 July 
Clock, direct -reading electronic, F. G. 

Steele, A. E. Wolfe p 75 Dec 
Cloud chambers, nuclear particle detectors 

(TEA) p 192 Feb 

Clutch in servo applications, magnetic 
fluid, G. Nelson p 100 Nov 

Coaxial 50 -kw f -m broadcast amplifier, 
D. L. Balthis p 68 May 

Coaxial.transistor(TEA) p 128 Mar 
Coin operated slave television (TAW) p 116Sept 
Color television, dot systems of. Part I, 

William Boothroyd p 89 Dec 
Color television, new direction in. D. G. 

Fink p 66 Dec 
Communication engineering, new concept of, 

Norbert Wiener p 74 Jan 
Communication level regulator, carrier. 

W. S. Chaskin p 104 Apr 
Compact direct -reading audio -frequency 

meter, A. A. McKenzie p 108 Apr 
Compact microwave signal generator (TAW) p 144 July 
Complex voltage indicator, l'. G. Sulzer p 107 June 
Compliance meter for pickups, A. M. 

Wiggins p 94 Oct 
Component testing, automatic bridge for, 

J. D. Fahnestock p 88 Apr 
Computer, electronic analog (TEA) ' p 168 Mar 
Computers, electrostatic cathode ray 

memory for (TEA) p 128 Apr 
Continuously tuned converter for uhf 

television, B. P. Wakeman p 68July 
Control circuit, linear thyratron (TEA) p 184 Dec 
Control of furnaces, photoelectric. 

p 80 Feb 
Control gas, photocells measure and, 

W. H. Schaeffer p 85 Sept 
Control, industrial oscillator frequency. 

Jack Lower p 84 Dec 
Control of moisture, automatic, R. V. Coles p 82 Nov 
Control, planning for automatic process, 

J. Markus p 72 Oct 
Control of a slide projector, ultrasonic, 

G. Rand, S. G. Lutz p 96 Dec 
Control unit, packaged electronic (TAW) p 116 June 
Control, well-drillin (TAW) p 162 Mar 
Control wood press (TAW) p 146 Sept 
Conversion of aircraft equipment (TAW) p 144 Mar 
Converter, pulse-sinewave (TEA) p 174 Mar 
Converters for uhf television reception, 

D. K. Reynolds, M. B. Adams 
Converts piano to organ (TAW) p 116 Aug 
Copper in electronic tubes (TEA) p 164 Apr 
Corona -tube regulators far high voltages, 

R. G. Arnold, H. Friedman, 1. H.Blifford . p 110 Dec 
Count detectors, new (TAW) p 156 Apr 
Counter -tube power supply, miniature (TEA). p 170Aug 
Counters, polycathode glow tube for. 

J. J. Lamb, J. A. Brustman p 92 Nov 
Counting techniques, nuclear particle 

detectors (TEA) p 195 Feb 
Crosshatch generator, television (TAW) , , , , p 153 Jan 
Crystal counters, nuclear particle 

detectors (TEA) p 193 Feb 
Crystal tetrode mixer, R. W. Haegele p 80 Oct 
Crystals, eliminating aging effects in 

quartz (TEA) p 122 Nov 

Crystals, lapping 100 -mc (TEA) p 120 Dec 

p 92 Sept 

Darkroom light meter, S. Becker p90 Nov 
Darkroom timer, A. S. MacKay, R. R. Soule p 101 Jan 
Decoder for. radiotelegraph, W. W. 

McGoffin, H. H. Schulz p 75 .Aug 
Delay lines, improved ultrasonic, F. A. 

Metz, Jr., W. 1A1. A. Anderson p 96 July 

Delay network tester, radar (TEA) p 138 May 
Deltamax, characteristics of (TEA) p152 June 
Deposited carbon resistors (TEA). p182 Oct 
Design of a pipeless organ, J. D. Goodell, 

E. Swedien p 92 Aug 
Detector for conveyors, metal, K. Hrbach p 80 July 
Detector for the lumber industry, metal, 

C. R. Schafer p 100 Sept 
Determining form factors of i -f transformers 

(TEA) p,168July 
Deviation control, instantaneous. 

M. R. Winkler p 97 Sept 
0.0 amplifier employing negative feedback, 

J. F. Lash p 109 Feb 
Direct -reading electronic clock, F. C. 

Steele, A. E. Wolfe, Jr p 75 Dec 
Direction finder, automatic, J.R.Steinhoff p 97 Feb 
Directional antennas for a -m broadcasting, 

J. H. Batlison p 101 Apr 
Discriminator, low -frequency, H.M.Crain p96 June 
Disposal of radioactive wastes (TEA) p 177 May 
Distortion and noise meter, R.R.Freeland p 86 Jan 
Dot systems of color television, Part I, 

',Wilson Boothroyd p 88 Dr 
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Double ended 4-c restorer (TEA). p 162July.. 
Double -stream amplifier (TEA) p 120 Nov 
Drift cancellation circuit (TAW) p 116 Dec 
Dummy antennas, vhf, B. E. Parker p 100 Oct 
Duplicating magnetic tape by contact 

punting, M. Canvas, Robert Herr p 78 Dec 
Duplicating tape recordings, R. Marchant p 72July 

Edsac (TAW) p 124 Oct 
Egg records on wire (TAW) p 162 Feb 
Electrocardiograph, biological applications 

(TEA) p 130 Feb 
Electromechanical device for reciprocating 

motion, W. C. White, H. W. Lordp p 70 Nov 
Electron charge -mass ratio (TEA) p 120June 
Electron multipliers, nuclear particle 

detectors (TEA) p 192 Feb 
Electron shadows of small magnetic fields 

(TEA) p 178 Dec 
Electronic analog computer (TEA) p 168 Mar 
Electronic control for milk pasteurization , 

(TAW) p 158 Jan 
Electronic instruments in large aircraft 

(TAW) p 116July 
Electronic load resistor (TAW) p 124 Feb 
Electronic slide rule (TEA) p 126May 
Electronic watch timer (TEA) p 197 Nov 
Electrostatic cathode-ray memory for 

computers (TEA) p 128 Apr 
Eliminating aging effects in quartz crystals 

(TEA) p 122Nov 
Emergency battery chamber (TEA) p 156 June 
Encephalograph, biological applications 

(TEA) p 130 Feb 
European receiving tubes (TAW) p 156 Feb 
Experimental tube for 1-m detection, 

L. J. Giacoletto p 87 Nov 
Exposure to microwaves,IW. W. Salisbury, 

J. W. Clark, H. M. Hines p 66 May 

Fault finders, transmission line (TAW) p 148 Mar 
FCC rules mean more mobile radio, new, 

J. Courtney p 66 Aug 
Field intensity measurements, television, 

J. B. Epperson p 78 Mar 
Field test of oh( television, J. Fisher p 106Sept 
Filter chart, choke input, R. Lee p 112Sept 
Filters, transference nomography for low- 

pass iterative, E. W. Tschudi p 112 Dec 
Finding new products, P. G. Weiner p 72 Mar 
Flash unit, portable repeating, W. H. Fritz p 74 Mar 
Flaw detector, ultrasonic (TAW) p 124 Feb 
Flush -mounted aircraft antennas (TAW) p 158 Apr 
Flush -mounted antenna for mobile 

application, D. R. Rhodes p 115 Mar 
Focus compensation, television receiver 

(TEA) p 170 Sept 
Form factors of i -f transformers, deter- 

mining (TEA) p 168Ju1 
400 -mc oscillator with subminiature tube (TAW) p 122 May 
Fractional frequency division by feedback 

(TEA) p 171 Jan 
Frequency division, fractional, by feedback 

(TEA) p 171 Jan 
F -m, a -n, and narrow band, Part I, E. Toth p 84Feb 
F -m broadcast amplifier, coaxial 50 -kw, 

D. L. Balthis p 68 May 
F -m broadcasting, multi V antenna for, 

M. W. Scheldorf p 94 Mar 
F -m detection, experimental tube for, 

L. J. Giacoletto p 87 Nov 
F -m deviation control, M. R. Winkler p97 Sept 
F -m, open wire line for, J. W. Ecklin p 87 Nov 
F-rn and p -m demodulator (TEA) p 165 Jan 
F -m receiver design problems, E. C. Freeland p104 Jan 
F -m receiver, skywave, J. Granlund, 

L. B. Argnimbau p 101 Dec 
F -m transmitter, high power (TAW) p 126Feb 
Front-end design, television, H.M. Watts p 92 Apr 
Front-end design, transit time effects in 

television (TEA) p 158 Aug 
Furnaces, photoelectric control of, F.C.Todd p80 Feb 

Gain, stabilizing, T. S. Korn p 122 Feb 
Gallstones, locating, Eric Walker, E. G. 

Thurston, C. K. Kirby p 92 Mar 
Gate -type shifting register (TEA) p 186 Dec 
Geiger counters, nucleonics and biology 

(TEA) p 178 Feb 
General purpose precision oscilloscope, 

R. P. Abbenhouse p 106 Aug 
Generator, radio frequency, sweep, 

M. G. Morgan p 109 Mar 
Generator regulation by saturable reactors 

(TAW) p 150 July 
Generator, waveform, photoelectric, 

D. E. Sunstein p 100 Feb 
Generators, low distortion a -m signal, 

E. S. Sampson p 118 Apr 

Hardening, induction, reduces blade cost 
(TAW) p 134 Apr 

Harmonic analyzer, and synthesizer, 
J. Lehman . , . p 106Nov 

Heating r -f, for veneers (TAW) p 136Sept 
Heterodyne eliminator, J. L. A.McLat.ghlin p 83 Mar 
High-fidelity response from phonograph 

pickups, E. J. O'Brien p 118 Mar 
High -frequency impedance plotter(TEA) p 128 Mar 

High frequency transmission line chart, 
P. R. Clement p 104 Aug 

High impedance filament transformers (TAW) pl40 June 
High -power f -m transmitter (TAW) p 126 Feb 
High -4 variable reactances, J. N. Van 

Scoyoc and J. L. Murphy p 118 Jan 
High-speed production of metal kinescopes, 

H. P. Steier, R. D. Faulkner p 81 May 
High-speed rotation counter (TAW) p 152Sept 
High-speed trigger circuits, W. B. Lurie p 85 Apr 
How VOA combats jamming, G. Q. Herrick p 82 Sept 

Ignition interference, reduced p 118 July 
Impedance matching load (TAW) . p 142 Apr 
Impedance plotter, high -frequency (TEA) p 128 Mar 
Improved phase meter (TEA) p 162 June 
Improved ultrasonic delay lines, 

F'. A. Metz, Jr., W. M. A. Andersen p 96 July 
Incandescent lamps, tv interference 

from (TAW) p 130 Dec 
Increasing stability of oscillators (TEA) p 122 June 
incremental phase splitter, E. Kasner p 94 July 
Inductance -coupling measurement (TAW) p 146 Aug 
Inductance field communication, B. H. 

Denney, R. J. Carr p66 Nov 
Induction hardening reduces blade costs 

(TAW) p 134 Apr 
Inductive prompting system, B. H. Denney, 

R. J. Carr p 66 Nov 
Industrial controls, needed: better parts for, 

R. Russo p 66 July 
Industrial high-speed infrared pyrometer, 

W. S. Gorrill p 112 Star 
Industrial oscillator frequency control, 

Jack Lower p 84 Dec 
Industrial television (TAW) p 133June 
Infinite rejection beam (TAW) p 146 May 
Infrared checks capacitor leakage (TAW) p 159 Apr 
Infrared ppyrometer, industrial high-speed, 

W. S. Corn Il p 112 Mar 
Instantaneous deviation control, M. H. 

Winkler p 97 Sept 
IRE national convention highlights, 

J. D. Fahnestock p74 Slay 
Instrumentation for coal hydrogenation (TAW), p 1.31 July 
Intercom system, voice. controlled (TAS) p 118 Sept 
Interferometer for microwaves (TEA) p 164 May 
Interlaced -dot color television announced 

by RCA (TEA) p 122 Nov 
l -F coil design, television, J.H. Felker p 122 Mar 
1-F transformer, determining form (actors 

of (TEA) p 168 July 
Intervalometer and clock, F. G. Steele, 

A. E. Wolfe P 75 Dec 
Inverter using thyratron (TAW) p 140 Aug 
Ionization chambers, nuclear particle 

detectors (TEA) p 188 Feb 
Ionization measurements, nuclear particle 

detectors (TEA) p 189 Feb 
Isolation amplifier, stabilized decade -gain, 

J. r. Keithley p 98 Apr 
Isotope measurement, stable, nucleonics 

and biology (TEA) p 180 Feb 

Jamming, how VOA combats, C. Q. Herrick ..p 82 Sept 

Kinescopes, high-speed production of metal, 
H. P. Steier, R. D. Faulkner p 81 May 

Klystron cam -tracking mechanism (TEA) p 128 Apr 

Lapping 100 -mc crystals (TEA) p 120 Dec 
Lead sulfide photoconductive cells, 

S. Pakswer p 111 May 
Leak detector tests welded tanks (TAW). .p 122 Oct 
Letter printing c -r tube (TEA). p 160 June 
Letter reading machine, V. K. Zworykin, 

L. E. Flory, W. S. Pike p 80 June 
Level regulator, carrier communication, 

W. S. Chaskin p 104 
Light meter, darkroom, S. Becker o 90 
Linear thyratron control circuit (TEA) p 184 
Lisieaer-counter, CBS (TEA) p 180 
Livestock weighed by electronic equip- 

ment (TAW) p 116 
Load match test (TAW) p 142 
Load resistor, electronic (TAW) p 124 
Locating gallstones, Eric Walker, E. G. 

Thurston, C. E. Kirby p 92 
Locked oscillator for television, Kurt 

Schlesinger P 112 
Logarithmic circuits, two (TEA) p 130 
Logarithmic scale noise meter, W.J.lves p 100 
Long-distance telephone dialing (TAW) p 124 
Low -distortion a -m signal generator, 

E. S. Sampson p 118 Apr 
Low -frequency discriminator, A.M. Crain p 96 June 

Apr 
Nov 
Dec 
Mar 

Nov 
Ar 
Feb 

Mar 

J an 
Jan 
Aug 
Apr 

Magnetic field analysis (TEA) p 178 Dec 
AI netic fluid clutch in servo applications; 

G. Nelson p 100 Nov 
Magnetic fluid uses (TEA) p 120 Sept 
Magnetic tape recording duplicator, 

R. Merchant p 72 July 
Magnetic tapes by contact printing, dupli- 

cating, AI. Centres, Robert Herr p 78 Dec 

Magnetron cavity probe (TEA)... p 182 Mar 
Making oil from coal (TAW) 11134 July 
Measuring Phase at audio and ultrasonic 

frequencies, E. R. Kretzmer p 114 Oct 
Measurement of intense low -voltage 

x-rays (TEA) p 166 Sept 
Measurement method for picture tubes, 

M. W. Baldwin p 104 Nov 
Medical research, pulsed stimulator aids, 

L. A. Woodbury, M. Nickerson, J. W. 
Woodbury ' p 84 Aug 

Memory for compputors, electrostatic 
cathode-ray (TEA) p 128 Apr 

Metal detector for conveyors, K. llrbach p 80 July 
Metal detector fo, the lumber industry, 

C. R. Schafer p 100 Sept 
Metal kinescopes, high-speed production 

of, H. P. Steier,R. D. F aulkner p 81 May 
Metal -wall picture tube (TEA) p 170 Apr 
Method of feeding turnstile antennas 

(TAW) P 164 Feb 
Microfilm selector (TEA) p 122 Sept 
Microwave secondary emission switch 

(TEA) p 186 Oct 
Microwave signal generator (TAW) p 144 July 
Microwave triode, new (TEA) p 171 Apr 
Microwave tv remote (TAW) p-124 Oct 
Microwaves, exposure to, W. W. Salisbury, 

J. W. Clark, H. M. Hines p 66 May 
Microwaves, interferometer for (TEA) p 164 May 
Microwaves for railroad control (TAW) p 150 Jan 
Miniature counter -tube power supply (TEA) p 170 Aug 
Miniaturization, circuit techniques for, 

P. G. Sulzer p 98 Aug 
Minimizing television interference, 

Pm 5. Rand p 70 June 
Mixer, crystal tetrode, R. W. Haegele p 80 Oct 
Mixer tubes for uhf, beam -deflection, 

E. S. Herold, C. W. Mueller p 76 May 
Mobile application, flush -mounted 

antennas for, D. R. Rhodes p 115 Mar 
Mobile equipment,adjacent-channel 

operation of, D. E. Noble p 90 June 
Mobile radio deviation control, M. R. 

Winkler p 97 Sept 
Mobile radio in industry (TAW) p 158 Oct 
Mobile radio, new FCC rules mean more, 

J. Courtney p 66 Aug 
Model railroads, signal circuit for (TAW) p 148 Dec 
Modern breadboard chassis, B. L. 

Snavely, J. Brown, J. V. Atanasoff p 101 July 
Modern vacuum -pump design, G.L. Mellen. . ,p 90 May 
Motor windings, surge testing (TAW) p 140 Mar 
Multi -purpose British radio tube (,TAW) p 156 Mar 
Multi -V antenna for f -m broadcasting, 

M. W. Scheldorf p 94 Mar 
Multiplier, strain gage kI'EA) p 126 May 
Multivibrator, voltage controlled (TAW) p 144 .Oct 

Narrow band f -m, a -m and, Part 1, E.Toth...p 84 Feb 
Needed: Better parts for industrial 

controls, R. Russo p 66 July 
Negative feedback, d -c amplifier employing, 

J. F. Lash p 109 Feb 
New concept of communication engineer- 

ing, Norbert Wiener p 74 Jan 
New count detectors (TAW) p 156 Apr 
New directions in color television, 

D. C. Fink p 66 Dec 
New FCC rules mean m 

J. Courtney p 66 Aug 
New instruments for textile measurements 

(TAW) p 126 Jan 
New microwave triode (TEA) p 171 AP, 
New moisture -sealing compound (TEA) p 165 July 
New products, finding P. C. Weiner p 72 Mar 
New record desiggn (TAW) p 126 Mar 
New value for elm (TEA) p 120 June 
Noise measurement, atmospheric, R. Reiche p 110 Apr 
Noise meter, distortion and, R.R.Freeland p 86 Jan 
Noise meter, logarithmic scale, W.J.Ives p 100 Aug 
Nomograph for bandwidth and selectivity, 

H. J. ('eake p 112 Aug 
Nomograph, receiver gain, P. G. Sulzer p 122 Apr 
Nomograph, receiver noise, C.W. Young p 120 Oct 
Nomograph, transfer functions, E.W.Tachudi p 116 May 
Nomographs for low-pass iterative filters, 

transference, E. W. Tschudi p 112 Dec 
Nomographs, r -f transmission line, P.H.Smith p 112 Feb 
Nondestructive testing laboratory (TAW) p 154 May 
Notes for remote viewers (TAW) p 144 June 
Novel regulator circuit (TEA). p 170 May 
Nuclear indicators, broadcast radios as 

(TEA) p 166 Mar 
Nuclear particle detectors,. cloud chambers 

(TEA) p 192 Feb 
Nuclear particle detectors, counting 

techniques (TEA) p 195 Feb 
Nuclear particle detectors, crystal 

counters (TEA) p 193 Feb 
Nuclear particle detectors, electron 

multipliers (TEA) p 192 Feb 
Nuclear particle detectors, ionization 

chambers (TEA) p 188 Feb 
Nuclear particle detectors, ionisation 

measurements (TEA) p 189 Feb 
Nuclear particle detectors, neutron 

detection (TEA) p 187 Feb 
Nuclear particle detectors, photographic 

emulsions (TEA) p 195 Feb 
Nuclear particle detectors, proportional 

counters (TEA) p 184 Feb 
Nuclear particle detectors, stabilized 

voltage supplies (TEA) p 189 Feb 
Nucleonics and biology, !aatoradiographic 

technique (TEA) , p 180 Feb 
Nucleonics and biology, Geiger 

counters (TEA) p 178 Feb 
Nucleonics and biology, nucleonic 

instrumentation (TEA).. r p 174 Feb. 
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Nucleonic instrumentation, ,nucleonics 
and biology (TEA) 

Nucleonics and biology,protection 
instrumentation (TE) 

Nucleonics and biology, protection from 
radiation (TEA) 

Nucleonics and biology, radioisotopes 

N gy isotope 

Nucleonics and biology, thin -window 
beta counters (TEA) 

p 174 Feb 

p 182 Feb 

p 182 Feb 

in biology (TEA) p 176 Feb 
wleonics and biolo , stable isoto 
measurement p 180 Feb 

p 178 Feb 

ONR contracts, basic research projects under, 
`Karl R. Spangenberg, W. E. Greene p 66 June 
Qil prospecting, radiolocation in, 

E. A. Slusser p 70 Aug 
órnnidirectional aircraft antenna (TEA) p 168 May 
Omnirange receiver (TAW) p 118 Aug 
Open -wire line for fen, J. W. Ecklin p 80 Nov 
Organ, design of a pipeless, J. D. Goodell, 

E. Swedien p 92 Aug 
Organ, electronic used piano keys (TAW) p 116 Aug 
Oscillator and amplifier, transistor beat - 

frequency ..(TEA) p 120 Nov 
Oscillator using beat -frequency output for 

drift (TAW) p 170 Oct 
Oscillator, 400 -me (TAW) p 122 May 
Oscillator frequency control, industrial, 

Jack Lower p 84 Dec 
Oscillator, pulsed reflex (TEA) p 130 Apr 
Oscillator for telemetering, transistor, 

F. W. Lehan p 90 Aug 
Oscillator, warbler for beat frequency, 

J. L. Flanagan p 93 Dec 
Oscillator, wide -range deviable, M.E. Ames p 96 May 
Oscillators, increasing stabilityof, (TEA) p 122 June 
Oscilloscope, traveling wave, J. R. Pierce p 97 Nov 
Oscilloscope, general purpose precision, 

R. P. Abbenhouse p106 Aug 
Oxide cathode theory (TEA) p 190 Oct 
Oxide coated cathodes (TAW) p 164 Oct 

Packaged electronic control unit (TAW). p 116 June 
Panoramic sweep circuits, C. B. Clark, 

F. J. Kamphoefner p 111 Nov 
Pasteurization, electronic control for 

milk, (TAW) p 158 Jan 
Phase at audio and ultrasonic frequencies, 

measuring, E. R. Kretzmer p 1142 Oct 
Phase meter, improved (TEA) p 162 June 
Phase splitter, incremental, E.-Kasner p 94 July 
Phonograpph pickups, high-fidelity response 

from, E. J. O'Brien p 118 Mar 
Phonograph tone arm mounting, B. B. Bauer p 87 June 
Photocells measure and control gas, 

W. H. Schaeffer p 85 Sept 
Photocells, power from (TAW) p 148 Jan 
Photoconductive cells, lead sulfide, 

S. Pakswer p 111 May 
Photoelectric bus washer (TAW) p 116 Sept 
Photoelectric control of furnaces, F.C. Todd p 80 Feb 
Photoelectric librarian (TEA) p 122 Sept 
Photoelectric waveform generator, 

D. E. Sunstein p 100 Feb 
Photometer, chemical analysis by x-ray, 

G. A. Doxey p 87 Dec 
Phototube amplifier with low output 

impedance, N. Alpert p 108 Oct 
Pickup placement, B. B. Bauer p 87 June 
Pickups, compliance meter for, A.M.Wiggins p 94 Oct 
Picture storage tube, L. Pensak p 84 July 
Picture tube, metal -wall (TEA) p 170 Apr 
Planning for automatic process control, 

J. Markus p 72 Oct 
Plastics, properties of conductive p 96 Oct 
Polycathode glow tube for counters, J J Lamb, J. A. Brustman p 92 Nov 
Portable high -voltage power supply, V. Wouk .p 108 July 
Portable repeating flash unit, W.lf.Fritz p 74 Mar 
Potted subassemblies for subminiature 

equipment, W. G. Tuller p 104 Sept 
Power from photocells (TAW) p 148 Jan 
Power supply, miniature counter tube (TEA) p 170 Aug 
Power supply, portable high -voltage, V.Wouk p 108 July 
Power tubes in parallel at uhf, J. R. Day 

(TAW) p 166 Nov 
Predistorter and peak limiter, G.Q.Herrick. p 82 Sept 
Primary r -f voltage standard (TEA) p 172 June 
Process control, planning for automatic, 

J. Markus p 72 Oct 
Progress toward international tv 

standards, D. G. Fink p 69 Oct 
Projector, ultrasonic control of a slide, 

G. Rand, S. G. Lutz p 96 Dec 
Prompting system, inductive, B. H. Denney, 

R. J. Carr p 66 Nov 
Propagation characteristics, uhf, 

E. W. Allen, Jr p 86 Aug 
Propagation in the troposphere (TEA) p 126 Oct 
Properties of conductive plastics p 96 Oct 
Proportional counters, nuclear particle 

detectors (TEA) p 184 Feb 
Protection instrumentation, nucleonics and 

biology (TEA) p 182 Feb 
Protection from radiation, nucleonics and 

biology (TEA) p 182 Feb 
Pulse -controlled thyratron (TEA) p 120 Dec 
Pulse-sinewave converter (TEA) p 174 Mar 
Pulsed reflex oscillator (TEA) p 130 Apr 
Pulsed stimulator aids medical research, 

L. A. Woodbury, M. Nickerson, J.W.Woodbury-p 84 Au 
Pushbutton selective calling, J.K.Kulansky p 92 Feb 
Pyrometer, industrial high-speed infrared, 

W. S. Gorrill p 112 Mar 
Pyrometer for molten steel (TAW) p 152 Feb 

Race finish recorder, E. M. Whitley, 
J. C. Beckman p 98 Dec 

Race starter, robot (TAW) p 

126124428 

64 Nov 
Radar delay network tester (TEA) p 128 Ma 
Radar range calibrator, A. L. Rod p 114 A r 
Radar reflections from insects (TEA) p 122 JuneY 
Radar, topographic (TEA). p 174 Dec 
Radio astronomy, C. R. Burrows p 75 Feb 
Radio -controlled airport lighting (TAW).... p 156 Dec 
Radio -frequency sweep generator, 

M. G. Morgan p 109 Mar 
Radio reception underground (TEA) p 120 July 
Radio, two-way, for tractor maintenance 

(TAW) p 124 Mar 
Radioactive rings reveal wear (TEA) p 128 May 
Radioactive thickness gage for moving 

materials, J. R. Carlin p 110 Oct 
Radioactive wastes, disposal of (TEA) p 177 May 
Radiographic technique, nucleonics and 

biology (TEA) p 180 Feb 
Radioisotopes in biology, nucleonics and 

biology (TEA) p 176 Feb 
Radioisotopes for industry, A. P. Schreiber p 90 Jan 
Radiolocation in oil prospecting, 

E. A. Slusser p 70 Aug 
Railroad control, microwaves for (TAW) p 150 Jan 
Railroad track inspection car, R.D.Walker,Jr p 66 Oct 
Reactances, high -g) variable, J. N. Vats 

Scoyoc, J. L. Murphy p 118 Jan 
Reading aid for the blind pronounces 

printed letters (TEA) p 130 Jan 
Reading machine, pronounces letter, 

V. K. Zworykin, L.E.Flory, W. S. Pike p 80 June 
Receiver design problems, f -m, E. C. 

Freeland p 1104 Jan 
Redeiver gain nomograph, P. G. Sulzer p 122 Apr 
Receiver manufacturing, reducing costs in, 

S. A. Tucker p 86 Oct 
Receiver noise nomograph, C. W. Young p 120 Oct 
Receiver, skywave f -m, J. Granlund, 

L. B. Arguimbau p 101 Dec 
Reciprocator, W. C. White, H. W. Lord p 70 Nov 
Record changer, slow speed (TAW) p 136June 
Record design, new (TAW) ' p 126 Mar 
Recorder applications, capacitor -discharge, 

R. I. Ives p 104 Feb 
Recorder, race finish, E. M. Whitley, 

J. C. Beckman p 98 Dec 
Recorders, miscellaneous, biological 

applications (TEA) p 172 Feb 
Recording, compliance meter for pickups, 

A. M. Wiggins p 94 Oct 
Rectifier, arc -back indicator, L. C. Sigmon, 

R. A. Walz p 1104 Dec 
Rectifier filter chart, additional uses (TEA) p 174 Sept 
Reduced ignition interference (TAW) p 118 July 
Reducing costs in receiver manufacturing, 

S. A. Tucker p 86 Oct 
Reducing standing waves, R. E. Grantham p 124 Jan 
Reflecting microscope for x-rays (TEA) p 122 Aug 
Register, gate -type shifting (TEA) p 186 Dec 
Regulator circuit, novel (TEA) p 170 May 
Regulators for high voltages, corona tube 

R. G. Arnold, H. Friedman, I.H.Blifford p 110 Dec 
Rejection network, tunable, O. G.Villard, Jr. , p 77 July 
Research roost for multi -element beams 

beams (TEA) p 122 Dec 
Resistors, deposited carbon (TEA) p 182 Oci 
Response from phonograph pickups, high 

fidelity, E. J. O'Brien p 1)8 Mar 
Restorer, double -ended d, (TEA) p 162 July 
R -F brazing of radio components, 

R. A. Nielson p 111 Jan 
R -F transmission -line homographs, 

P. H. Smith p lI2 Feb 
Robot race starter (TAW) p 164 Nov 
Rotating probe machine (TEA) p 182 Mar 

Saturable reactors, generator regulation by p 150 July 
Scaler, stable ten -light decade,Il.Weissman p 84 May 
Sealing compound, moisture -proof (TEA) p 165 July 
Selective calling, pushbutton, J.K.Kulansky p 92 Feb 
Selectivity calculations, H.J.Peake p 112 Aug 
Semi -conductors by nuclear bombardment 

(TEA) p 156 July 
Servo applications, magnetic fluid clutch 

in, G. Nelson p 100 Nov 
Servo -controlled tensile strength tester, 

G. S. Burr p 101 May 
Shutterless television film projector, 

L. C. Downes, J. F. Wiggin p 96 Jan 
Signal circuit for model railroads (TAW) p 148 Dec 
Signal generator, citizens band, W.C.Hollis p 77 Nov 
Signal generator, compact microwave (TAW) p 144 July 
Signal generators, low -distortion a -m, 

E. S. Sampson p 118 Apr 
Signal noise evaluation, television 

receiver (TEA) p 122 Aug 
Simplified measurement of L and k (TAW) p 146 Aug 
Siren -controlled traffic regulator (TAW) p 144 Slay 
6,000 -MC television relay system, William 

Forster p 80 Jan 
Skytyping, R. K.Hansep, W. Eisner p 72 Dec 
Skywave f -m receiver, J. Granlund, 

L. B. Arguimbau p 101 Dec 
Slide rule, electronic (TEA) p 126 May 
Slow speed record changer (TAW) p 136 June 
Smoke alarm, audio, E. L. Kent p 77 June 
Sonic clothes washer (TAW) p 150 Sept 
Spark guard for electrostatics (TAR)) p 138 May 
Spark -plug tester, C. Walsh, A. L. Livers p 104 June 
Sperry rail service car, R. D. Walker, Jr. p 66 Oct 
Spray painting spark guard (TAW) p 138 May 
Square -wave calibrator (TEA) p 193 Nov 
Stable ten -light decade scaler, R. Weissman p 84 May 
Stable time and frequency standard, 

F. H. Rockett p 82 Apr 
Stability of oscillators, increasing (TEA), , p 122 June 
Stabilized decade -gain isolation 

amplifier, J. F. Keithley p 98 Apr 
Stabilizing gain, T. s. Korn p 122 Feb 

Stagger -peaked video amplifiers, 
Allan Easton. p 118 Feb 

Standard broadcast radios as nuclear 
indicators (TEA) p 166 Mar 

Standard for waveguides, W. H. Fenn p 110 June 
Standard test capacitors (TEA) p 168 Dec 
Standing waves, reducing, R. E. Grantham p 124 Jan 
Stimulator aids medical research, pulsed, 

L. A. Woodbury, M. Nickerson, 
J. W. Woodbury .... 84 Aug 

Strain -gage multiplier ,(TEA) p 126 May 
Study of vanishing gases (TEA) p 160 July 
Subminiature equipment, potted sub- 

assemblies, W. G. Tuller p 104 Sept 
Superconductivity research program (TEA) p 122 July 
Surge testing motor windings (TAW) p 140 Mar 
Sweep circuits, panoramic, C. B. Clark, 

F. J. Kamphoefner p 111 Nov 
Sweep generator, radio frequency, 

M. G. Morgan p 109 Mar 
Switch, microwave secondary emission(TEA) p 186 Oct 
Synchronization of television stations, 

D. G. Fink p 72 Feb 

Tàchometer, high speed (TAW) p 152 Sept 
Tape recordings, duplicating, R.Marchant p 72 July 
Technique for tv field surveys, J.F.Dreyer,Jr p 82 Oct 
Telemetering, transistor oscillator for, 

F. W. Lehan p 90 Aug 
Televise dangerous operation (TAW) p 133 June 
Television, anastigmatic yokes for picture 

tubes, K. Schlesinger p 102 Oct 
Television, announced by RCA, interlaced 

dot color (TEA) p 122 Nov 
Television antenna, tunable built-in (TAR).'p 134 Nov 
Television audio transmitter at uhf, 

J. R. Day (TAW) p 166 Nov 
Television black screen (TAW) ...... p 122 Oct 
Television, brightness and contrast in (TEA) p 130 Apr 
Television, coin -operated slave (TAW) p 116 Sept 
Television, continuously tuned converter 

for uhf, R. P. Wakeman p 68 July 
Television crosshatch generator (TAW) p 154 Jan 
Television, dot system of color, Part I, 

William Boothroyd p 89 Dec 
Television field intensity measurements, 

J. B. Epperson p 78 Mar 
Television field surveys, technique for, 

J. F. Dreyer, Jr. p 82 Oct 
Television, field test of uhf, J. Fisher p 106 Sept 
Television film projector, shutterless, 

J F. W' p 96 Jan 
Television 

iggtn 
front-end design, Part,l, 

H. M. Watts .p Apr 
Television front-end design, Part Il, 

H. M. Watts p 1790026 May 
Television front-end design, transit time 

effects in (TEA) p 158 Aug 
Television in industry (TAW) p 1S4 Sept 
Television interference, minimizing, 

P. S. Rand p June 
Television i -f coil design, J. H. Felker p1122 Mar 
Television, locked oscillator for, Kurt 

Schlesinger p112 Jan 
TV interference from incandescent 

lamps (TAW) p 130 Dec 
TV matching transformer (TAW) p 138 June 
Television, measurement method for picture 

tubes, M. W. Baldwin p 104 Nov 
Television microwave relay (TAW) p 124 Oct 
Television, new direction in color, 

D. G. Fink p 66 Dec 
Television receiver focus compensation 

(TEA) p 170 Sept 
Television receiver signal -noise 

evaluation (TEA) p 122 Aug 
TV reception below line of sight, 

R. B. McGregor p 72 Nov 
Television reception, converters for uhf, 

D. K. Reynolds, M. B. Adams p 92 Sept 
Television relay system, 6,000 mc, 

William Forster p 80 Jan 
Television remote viewer (TAW) p 144 June 
Television standards, progress toward 

international, D. G. Fink p 69 Oct 
Television stations, synchronization of, 

D. G. Fink p 72 Feb 
Television, train,-F.H. Norton, C. G. 

McMullen, G. L. Amgen p 100 Mar 
Television transmission systems, wideband, 

E. Labin p 86 May 
Telephone link, vhf, E. H. B. Bartelink, 

E. A. Slusser p 78 Apr 
Temperature stabilizer, automatic (TAW) p 144 Feb 
Tensile strength tester, servo -controlled, 

G. S. Burr p 101. May 
Test techniqques, airline, Joseph Albin p 72 Apr 
Tester for VR tubes (TAW) p 148 Apr 
Testing of airplanes, vibration, A.R. Willson p 86 Mar 
Testing. motor windings, surge (TAW) p 140 Mar 
Testing transistors, K. Lehovec p 88 June 
Textile measurements, new instruments 

for (TAW) p 126 Jan 
Thickness gage for moving materials, 

radioactive, J. R. Carlin p 110 Oct 
Thyratron replaces vibrator (TAW) p 140 Aug 
Timer correction (TEA) . p 176 Dec 
Timer, darkroom, A. S. MacKay, R. R.Soule p 101 Jan 
Timer, electronic watch (TEA) p 197 Nov 
Tone source for tuning musical 

instruments (TAW) p 164 Dec 
Topographic radar (TEA) p 174 Dec 
Track inspection car, railroad, R.D. Walker, 

Jr p 66 Oct 
Traffic lights operated by siren (TAW) 

p 

p 144 May 
Train television, F. R. Norton, C. G. 

McMullen, G. L. Haugen 100 M 
Transfer functions, E. g. Tschudi p 116 May 
Transference nomography for low pass 

iterative filters, E. W, Tschtidi p 112 Dec 
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Transmission line fault finders 
Transmission -line nomographs, r -f, 

P. H. Smith p 112 Feb 
Traveling wave amplifier tube demonstrated 

(TEA) p 132 Jan 
Traveling wave chain amplifier, 200 -mc, 

IL G. Rudenberg, F. Kennedy p 106 Dec 
Traveling -wave oscilloscope, J. R. Pierce p 97 Nov 
Trigger circuits, high speed, W. B. Lurie p 85 Apr 
Triode, new microwave (TEA) ...p 171 Apr 
Tropospheric measurements (TEA) p 126 Oct 
Tube, applying the infrared image converter 

(TAW) p 150 Nov 
Tube for counters, polycathode glow, 

J. J. Lamb, J. A. Brostman p 92 Nov 
Tube for f -m detection, experimental, 

L. J. Giacoletto p 87 Nov 
Tube, letter -printing c -r (TEA) p 160 June 
Tube, multipurpose British radio (TAW) p 156 Mar 
Tube, picture storage, L. Pensak p 84 July 
Tube regulators for high voltage, corona, 

R. G. Arnold, H. Friedman, I. H. Blifford p 119 Dec 
Tubes, ceramic wall (TEA) p 168 June 
Tubes control long lines (TAW) p 124 Apr P Tubes, copper in electronic (TEA) p 164 Apr 
Tubes guide fish (TAW) p 154 Au 
Tubes, linear thyratron control circuit 

(TEA)... r p 184 Dec 
Tubes, measurement method for picture, 

M..W. Baldwin p 104 Nov 
Tgbes at play (TAW) p 150 June 
Tubes, pulse -controlled thyratron (TEA) p 120 Dec 
Tubes, receiving, European (TAW) p 156 Feb 
Tubes, tester for vr (TAW) ' p 148 Apr 
Tubes for uhf, beam -deflection mixer, 

E. W. Herold, C. W. Mueller p 76 May 
Tunable a -f amplifier,. O. G, Villard Jr p 77 July 
Tunable built-in tv antenna (TAW) p 134 Nov 
Turnstile antennas, method for feeding (TAW) p 164 Feb 
Two logarithmic circuits (TEA) ... p 130 Jan 
Twin oscillator (TAW) p 170 Oct 
200 -mc traveling -wave chain amplifier, 

H. G. Rudenberg, F. Kennedy. p 106 Dec 
Two-way radio in industry (TAW) 158 Oct 
Two-way radio for tractor maintenance (TAW) pp 124 Mar 
Typesetter (TAW) p 158 Dec 

Transformer, tv matching (TAW) p 138 June 
Transformers, high -impedance filament (TAW) p 140 June 
Transit time effects in television front-end 

design (TEA) p 158 Aug 
Transistor beat -frequency oscillator and 

amplifier (TEA) p 120 Nov 
Transistor characteristics (TEA) p 132 Jan 
Transistor circuits, characteristics of 

three (TEA) p 120 Aug 
Transistor, coaxial (TEA) p 128 Mar 
Transistor oscillator for telemetering, 

F. W. Lehan p 90 Aug 
Transistors, crystal tetrode mixer, 

R. W. Haegele ..p 80 Oct 
Transistors, testing, K. Lehovec p 88 June 
Transmitter capacitors, ceramic, A. J. Bauer p 97 Mar 
Transmitter, citizens band (TAW) p 118 Dec 
Transmitter, f -m, high power (TAW) p 126 Feb 
Transmission line chart, high frequency, 

P. R. Clement p 104 Aug 
p 148 Mar 

UHF propagation characteristics, 
E. W. Allen, Jr p 86 Aug 

Ultrafax, A. A. McKenzie p 77 Jan 
Ultrasonic control of a slide projector, 

George Rand, S. G. Lutz p 96 Dec 
Ultrasonic delay lines, improved, F. A. 

Metz, Jr., W. M. A. Andersen p 96 July 
Ultrasonic flaw detector (TAW) p 124 Feb 
Ultrasonic generator for clinics (TAW) p 144 Aug 
Underground prospecting tests with radio 

waves (TEA) p 120 July 

Vacuum capacitor voltage dividers (TAW) p 140 Sept 
Vacuum pump design,modern, G.L.Mellen p 90 May 
Vector voltage indicator, P. G. Sulzer p 107 June 
Veneering machine (TAW) p 136 Sept 
VI1F direction finder for light planes (TAW) p 118 Aug 
VHF dummy antennas, B. E. Parker p 100 Oct 
VHF telephone link for isolated commun- 

ities, E. H. B. Bartelink, E. A. Slusser p 78 Apr 
Vibration testing of airplanes, A.R.Willson p 86 Mar 
Video amplification, cathode compensated, 

A. B. Bereskin p 98 June 
Video amplifiers, stagger -peaked, 

Allan Easton p 118 Feb 
Voice controlled intercom system (TAW) p 118 Sept 
Voltage controlled multivibrator (TAW) , , ,p 144 Oct 
Voltage divider, vacuum capacitor (TAW) p 140 Sept 
Voltage indicator, vector, P.G.Sulzer p 107 June 
Voltage standard, primary r -f (TEA). p 172 June 
Voltage supplies, stabilized, nuclear 

particle detector (TEA) p 189 Feb 
VOR receiver for light planes (TAW) p 118 Aug 

Warbler for beat -frequency oscillator, 
J. L. Flanagan p 93 Dec 

Washer, photoelectric bus (TAW) p 116 Sept 
Washing clothes with sound waves (TAW). p 150 Sept 
Waveform generator, photoelectric, 

D. E. Sunstein p 100 Feb 

Waveguides, attentuatfon in, H. Lisman p 112 June 
Wavegoides, standard for, W. H. Fenn p 110 June 
Weighing livestock electronically (TAW) p 116 Nov 
Wavemeter, citizens radio, W. B. Lurie p 88 Sept 
Well -drilling control (TAW) ..... p 162 Mar 
What we learned from the Berlin airlift, 

M. A. Chaffee, R. B. Corby.... . p 78 Aug 
Why does it take so long? W. C. White p 66 Sept 
Wideband television transmission systems, 

E. Labin p 86 May 
Wide -range deviable oscillator, M.E.Ames p 96 Slay 
Wire recorder techniques (TAW) p 160 Jan 
WOR-TV d esignrorthelfuture, F. J. Bingley p 70 Sept 
Wood press control (TAW) p 146 Sept 

X-ray Photometer, chemical analysis by, 
G. A. Doxey 2 p 87 Dec 

X-ray testing, nondestructive (TAW) p 154 May 
X-rays identify flocked bailie (TAW) p 162 Dec 
X-rays, measurement of intense low -voltage 

(TEA) p 166' Sept 
X-rays, reflecting microscope for (TEA) p 122 Aug 
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Freeland, E. C., F -M receiver design 
problems p 104 Jan 

Freeland, R. R., Distortion and noise 
meter p 86 Jan' 

Friedman, H., Corona tube regulators for 
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pickups p 94 Oct 
Willson, A. R., Vibration testing of 

airplanes p 86 Mar 
Wilson, G. C. Packaged 

unit p116 June 
Winkler, M. R., Instantaneous deviation 

control p 97 Sept 
Wolfe, A. E., Jr., Direct reading 

electronic clock p 75 Dec 
Woodbury L. A., Pulsed stimulator aids 

medical research p 84 Aug 
Woodbury, J. W., Pulsed stimulator aids 

medical research p 84 Aug 
Wouk, Victor, Portable high -voltage 

power supply p 108 July 

Young, Chester W., Receiver noise 
homo aph .. p 120 Oct 

Yu, Y. P., Novel regulator circuit p 170 May 

Zworykin, V. K., Letter reading machine ... p 80 June 
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