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THE ULTIMATE IN QUALITY... 
UTC Linear Standard Audio Transformers represent the closest approach 
to the ideal component from the standpoint of uniform frequency re- 
sponse, low wave form distortion, high efficiency, thorough shielding 
and utmost dependability. 

UTC Linear Standard Transformers feature... 
True Hum Balancing Coil Structure ... maxi- 
mum neutralization of stray fields. 

Balanced Variable Impedance Line ... per- 
mits highest fidelity on every tap of a universal 
unit ... no line reflections or transverse coupling. 
Reversible Mounting ... permits above chassis 
or sub -chassis wiring. 
Alloy Shields ... maximum shielding from in- 
ductive pickup. 
Hiperm-Alloy ... a stable, high permeability 
nickel -iron core material. 

Semi -Toroidal Multiple Coil Structure .. . 

minimum distributed capacity and leakage re- 
actance. 

Precision Winding ... accuracy of winding 
.1%, perfect balance of inductance and capacity; 
exact impedance reflection. 

High Fidelity ... UTC Linear Standard Trans- 
formers are the only audio units with a guaran- 
teed uniform response of ± 1 DB from 20-20,000 
cycles. 

TYPICAL LS LOW LEVEL TRANSFORMERS 

Application 
Primary 

Impedance 
Secondary ±1 db 
Impedance from 

Relative Max. 
hum- Unbal- 

Max, pickup anted DC List 
Level reduction in prim'y Price 

LS10 Low impedance mike, 50, 125, 200, 60,000 ohms in 20-20,000 +15 DB -74 DB 5 MA $25.00 
pickup, or multiple line 250, 333, 500/ two sections 
to grid 600 ohms 

LS -10X 
LS -12 

LS -12X 

As Above As above 50,000 ohms 

Low impedance mike, 50. 125. 200. 120,000 ohms 
pickup, or multiple line 250, 333, 500/ overall, In two 
to push pull grids 600 ohms sections 
As above As above 80,000 ohms 

overall, in two 
sections 

20-20,000 +14 DB -92 DB 5 MA 32.00 
20-20,000 +15 DB -74 DB 5 SIA 28.00 

20-20,000 +14 DB -92 DB 5 MA 35.00 

LS -26 

LS -19 

LS -21 

Bridging line to single or 5,000 ohms 
pusls pull grids 
Single plate ta push pull 15,000 ohms 
grids like 2A3, 6L6, 300A. 
Split secondary 

60.000 ohms in 
two sections 
95,000 ohms; 
1.25:1 each side 

15-20,000 +20 DB -74 DB 0 MA 25.00 

20-20,000 +17 DB -50 DB 0 DIA 24.00 

LS -22 

LS -30 

Single plate to push pull 15,000 olss»s 135,000 ohms; 20-20,000 +14 DB -74 DB 0 MA 24.00 
grids. Split primary and turn ratio 
secondary 3:1 overall 
Push pull plates to push 30,000 ohms 80.000 ohms; 
pull grids. Split primary plate to plate turn ratio 
and secondary 1.6:1 overall 

20-20,000 +26 DB -50 DB .25 MA 31.00 

LS -30X 
LS -27 

Mixing, low impedance 50, 125, 200, 50, 125. 200, 250. 20-20,000 +17 DB -74 DB 5 DIA 25.00 
mike, pickup, or multi- 250, 333, 500/ 333, 500/600 ohms 
pie line to multiple line 600 ohms 

As above As above As above 20-20,000 +15 DB -92 DB 3 DIA 32.00 
Single plate to - multiple 15,000 ohms 50. 125. 200, 250, 30-12,000 +20 DB -74 DB 8 MA 24.00 
line 333. 500/600 ohms cycles 

LS50 Single plate to multiple 15,000 ohms 
line 

50. 125. 200, 250, 20-20,000 +17 DB 
333, 500/600 ohms 

-74 DB 0 MA 24.00 

LS -51 Push pull low level platea 30,000 ohms 50, 125. 200, 250, 20-20,000 +20 DB -74 DB 
to multiple line plate to plate 333, 500/600 ohms 

LS -141 Three sets of balanced 500/600 olsms 500/600 ohms 30-12,000 +10 DB -74 DB 
windings for hybrid ser- 
vice, centertapped 

TYPICAL LS OUTPUT TRANSFORMERS 

1 DIA 24.00 

O MA 28.00 

Two Primary will metal Primary Secondary ±1 db Max. List 
No. following typical tubes Impedance Impedance from Level Price 

LS -52 Push pull 245. 250, 6V6, 42 or 8,000 ohms 500, 333, 250. 25-20,000 15 watts 528.00 
2A5 A prime 2110, 125, 50, 30, 

20, 15, 10. 7.5, 
5, 2. 5, 1.2 

LS -55 Push pull 2A3's. 6A5G's, 300A's, 5,000 ohms plate 500, 333, 250, 25-20,000 20 watts 28.00 
275A's, 6A3's, 6L6's to plate and 200. 125. 50, 30, 

3,000 ohms plate 20, 15, 10, 7.5. 
to plate 5. 2.5, 1.2 

LS -57 Sante as above 5,000 ohms plate 50, 20, 15, 10. 25-20,000 20 watts 20.00 
to plate and 7.5, 5, 2.5, 1.2 
3,000 ohms plate 
to plate 

LS -58 Push, pull parallel 2A3's, 6A5G's, 2.500 ohms plate 500, 333, 250. 25-20,000 40 watts 50.00 
300A's, 6A3's to plate and 200, 125, 50, 30, 

1,500 ohms plate 20. 15, 10, 7.5, 
to plate 5. 2.5, 1.2 

LS -6L1 lush pull 6L6's self bias 9.000 ohms plate 500, 333, 250, 25-20,000 30 watts 42.00 
to plate 200. 125, 50. 30, 

20. 15. 10. 7.5, 
5. 2.5, 1.2 

.so.os .o 

150 VARICK STREET NEW YORK 13, N. Y. 

EXPORT DIVISION: 13 EAST 40th STREET, NEW YORK 16, N. Y., CABLES: "ARLAS" 
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LOCATING BRAIN TUMORS COVER 

Isotron, developed by the Nuclear Instrument and Chemical Corp., uses two Geiger counters to locate concentration of 
radioactive tracer in vicinity of brain tumor (see p 72) 

DUAL STANDARDS FOR TELEVISION SCANNING 
FCC proposal poses difficult technical questions. Possible answers are summarized 

RADIATION COUNTERS AID BRAIN TUMOR DIAGNOSIS, by Richard G. Davis 
Locate accumulation of radioactive material in vicinity of tumorous tissue 

DESIGNING THE BRIDGEPORT UHF ANTENNA, by R. M. Scudder 
Problem of obtaining high effective transmitter power at uhf is solved with high -gain omnidirectional antenna 

COMPACT AMPLIFIER FOR AIRCRAFT TESTS, by John Foster cnd Taft Wrathall 81 

Carrier amplifier with sensitivity of 8-u.v input per ma outpu t occupies 765 cu. in. complete with dynamotor 

TIRE TREAD NOISE ANALYZER, by S. A. Lippmann and K. A. Ferguson 84 

Photoelectric commutator ungates microphone circuit to select noise from one of many sample treads cut into tire 

OVERTONE CRYSTAL OSCILLATOR DESIGN, by George H. Lister 88 
Circuit permits direct operation on high -order overtones well above 100 me with better stability than quartz crystal alone 

32 -CHANNEL HIGH-SPEED COMMUTATOR, by N. Alpert, J. Luango and W. Wiener.. 94 
All -electronic system provides sampling rates up to 1,000 cps 

PRODUCTION EXPERIENCE WITH A 40 -MC I -F RECEIVER, by D. W. Pugsley 98 
How a 20 -mc i -f receiver was redesigned to meet new standards 

MICROWAVE SWEEP GENERATOR, by L. C. Eisaman. , 101 
Motor -driven plunger sweeps klystron cavity from 2,600 to 3,400 me 

SHAPE RECORDING WITH RATIO -MODULATED TAPE, by Robert R. Perron 104 
Memory for automatic machinery is accurate to 0.66 percent of radius in copying curves 

QUENCH CONTROLLER FOR STEEL, by W. K. Halstead and L. D. Jaffe 109 
Part plunged in water changes flux linkage between coils as it cools and actuates alarms 

ELECTRICAL COLOR FILTERS, by V. Babiys and H. Frank Hicks, Jr. 112 
Varying electric and magnetic fields control color of transmitted light 

GAIN -BANDWIDTH NOMOGRAPH (Reference Sheet), by Chester W. Young 116 
Speeds calculations in designing single -tuned amplifiers and shows overall effect of varying any parameter 

66 

72 

76 
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EL-MENCO CAPACITORS 
Small, high -capacity fixed mica El-Menco capacitors are made 

to protect the performance of your products under severest oper- 
ating conditions. They give long, dependable service because they 
must meet exacting conditions of Quality Test before they can be 
incorporated in your product. Tested at double their working 
voltage for dielectric strength, for insulation resistance and capacity 
value, El-Menco condensers can be depended upon for the utmost 
in performance protection. 

CM -15 

Actual Size 9/32" x 1/2" x 3/16" 
For Television, Radio and other Electronic 

Applications. 
2 mmf. _ 420 mmf. cap. at 500v DCw. 
2 mmf. - 525 mmf. cap. at 300v DCw. 

Temp. Co -efficient 50 parts per million per 
degree C for most capacity values. 

6 -dot Color Coded. 

SPECIFY EL - MENCO - 
First Choice For Long Life arid Dependability 

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

I 

MOLDED MICA El 

Write on your 
firm letterhead 

for Catalog and Samples. 

enc OMICA TRIMMER 

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

ARCO ELECTRONICS, INC. 103 Lafayette St., New York, N. Y.-Sole Agent for Jobbers and Distributors in U.S. and Canada 

2 November, 1950- ELECTRONICS 
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A STANDARD OF ZERO LOSS ANGLE 
MUIRHEAD VARIABLE I ' APACITOR TYPE D- 14 

THIS three -terminal double -screened capacitor is d with guard rings which ensure that the dielectric 
of the plate -to -plate capacitance is composed en air. This, together with the special surface treatment 

of the plates, reduces the plate -to -plate power loss to a quantity which can be disregarded even when measuring 
the smallest power factors. 

SPECIFICATION 
CAPACITANCE : Type D -14-A : 1300µµF calibrated. 
Type D -14-B: 1001,1F to 1000µµF direct reading. 
LOSS ANGLE: Approx. 1 micro -radian in a dry 
atmosphere ; 7 micro -radians at 75% relative humidity, 
for the frequency range 50c/s to 10,000c/s and any 
setting of the capacitor. 
DRIVE: Worm reduction gear, 50: 1 ratio. 

SCALE: 5000 divisions. Subdivision to 1 part in 
20,000 by interpolation. 

BACKLASH : Not exceeding 1 part in 20,000. 

DIMENSIONS : 121" x 10" x I3 " (32.7 x 25.4 x 34.6cm.). 

PRICE : Type D -14-A : $365. Type D -14-B: $390. 
Including packing and freight. 

Write for further particulars 

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 

PRECISION 

MUIRHEAD 
ELECTRICAL INST^UMENTS 

M. U.5 

ELECTRONICS - November, 1950 S 

www.americanradiohistory.com



IU A,complete line 

7 , 

esiges 
10/ 

CONTROLS 

IRC Type W Wire Wound Controls 
are designed for long, dependable 
service and balanced performance 
in every characteristic. These 2 -watt 
variable wire wound units provide 
maximum adaptability to most rheo- 
stat and potentiometer applications 
within their power rating. Catalog 
Bulletin A-2. 

IRC New Type Q Controls feature 
small 11' size, rugged construction 
and superior performance. Increased 
arc of rotation permits same resVs- 

tance ratios successful in larger WC 
Controls. Catalog Bulletin A-4. 

Unusual combinations of characteristics 
required in today's critical electronic circuits 

demand a complete range of resistor types. 
Specializing in resistors, IRC makes the 
widest line in the industry. This means 

ease of procurement-a single dependable 
source of supply for all your resistance 

needs. It also means unbiased 
recommendations-no substitution of 

units "just as good". IRC's complete line 
of products; complete research and testing 

facilities; complete network of licensees 
for emergency production-all add 

up to complete satisfaction for you. 

PRECISION RESISTORS 

IRC Precision Wire Wounds offer a fine balance of 
accuracy and dependability for close -tolerance 
applications. Extensively used by leading instru- 
ment makers, they excel in every significant charac- 
teristic. Catalog Bulletin D -l. 

IRC Deposited Carbon PRECISTORS combine accu- 

racy and economy for close -tolerance applications, 
where carbon compositions are unsuitable and 
wire -wound precisions too expensive. Catalog 
Bulletin B-4. 

IRC Matched Pairs provide a dependable low- 
cost solution to close -tolerance requirements. Both 
Type BT and BW Resistors are available in 
matched pairs. Catalog Bulletin B-3. 

IRC Sealed Precision Voltmeter Multipliers are suit- 
able and dependable for use under the most 
severe humidity conditions. Each consists of several 
IRC Precisions mounted and interconnected, encased 
in o glazed ceramic tube. Catalog Bulletin D-2. 
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is essentia 
HIGH FREQUENCY and 
HIGH POWER RESISTORS 

IRC Type MP Hig'n Frequency 
Resistors afford stability with low 
inherent inductance and capacity 
in circuits involving steep wave 
fronts, high frequency measuring 
circuits and radar pulse equip- 
ment. Available in sizes from t/ 
to 90 watts. Catalog Bulletin F-1. 

Type MV High Voltage Resistors 
utilize IRC's famous filament re- 
sistance coating in helical turns on 
a ceramic tube to provide a con- 
ducting path of long, effective 
length. Result: Exceptional sta- 

bility even in very high 
resistance values. Cata- 
log Bulletin G-1. 

IRC Type MVX High Ohmic, High 

Voltage Resistors 'meet require- 
ments for a small high 
range unit with axial 
leads. Engineered for 

high voltage applications, MVX 
has exceptional stability. Catalog 
Bulletin G-2. 

IRC Type MPM High Frequency Resistors are mïniature units 
suitable for high frequency receiver and similar applications. 
Stable resistors with low inherent inductance and capacity. 
Body only 3/4" long. Catalog Bulletin F -l. 

J 

Wieveytke, ()wilt Sala -N\A- 
Power Resistors Voltmeter Multipliers 

Insulated Composition Resistors Low 

Wattage Wire Wounds Volume 

Controls Voltage Dividers Precision 

Wire Wounds Deposited Carbon 
Precistors Ultra-HF and High 
Voltage Resistors Insulated Chokes 

INTERNATIONAL 
RESISTANCE COMPANY 
PHILADELPHIA 8, PENNSYLVANIA 
In Canada: International Resistance Company, 

Ltd., Toronto, Licensee 

.tARS YOUNG 

IN 1950! 

INSULATED COMPOSITION 
and WIRE WOUND RESISTORS 

IRC Advanced Type BT Resistors 
meet and beat JAN -R-11 Specifi- 
cations at t/3, t/z, 1 and 2 watts- 
combine extremely low operating 
temperature with excellent power 
dissipation. Catalog Bulletin B-1. 

IRC Type 8W Wire Wound Resistors 
are exceptionally stable, inex- 
pensive units for low range re- 
quirements. Have excellent per- 
formance records in TV circuits, 
meters, analyzers, etc. Catalog 
Bulletin B-5. 

IRC Type BTAV High Voltage 
Resistors, developed for use os 

discharge resistors in fluorescent"Quick Start" 
ballasts, withstand momentary peak surge 
of 6000 volts. Also suited to TV bleeder 
circuits. Catalog Bulletin B-1. 

POWER RESISTORS 

IRC Fixed and Adjustable Power 

Wire Wounds give balanced per- 
formance in every characteristic 
-are available in a full range of 
sizes, types and terminals for ex- 
acting, heavy-duty applications. 
Catalog Bulletin C-2. 

IRC Type FRW Flat Wire Wound 

Resistors fulfill requirements of 
high wattage dissipation in limited 
space-may be mounted verti- 
cally or horizontally, singly or in 

stacks. Catalog Bulletin C-1. 

IRC Type MW Wire Wound Resistors 

offer low initial cost, lower mount- 
ing cost, flexibility in providing 
taps, and saving in space. Com- 
pletely insulated against moisture. 
Catalog Bulletin B-2. 

IRC Type LP Water -Cooled Resistors 
for TV, FM and Dielectric Heating 
Applications. Cooled internally by 
high velocity stream of water; 
adjustable to local water pressure 
and power dissipation up to 5 

K.W.A.C. Catalog Bulletin F-2. 

J 

l 

INTERNATIONAL RESISTANCE CO. 
403 N. BROAD ST., PHILADELPHIA 8, PA. 
Please send me Technical Data Bulletins checked below: 

Bulletin A-2 (WI 

Bulletin A-4 (Q) 

Bulletin B-1 (BT) 

Bulletin B-1 (BTAV) 

Bulletin B-2 ¡MW) 
Bulletin B-3 (M/rd 

Bulletin 8-4 (DC) 

Bulletin B-5 (BW) 

Bulletin C-1 (FRW) 

Bulletin C-2 (PW W) 

Bulletin D-1 (WW) 

Bulletin D-2 (MF) 

Bulletin F-1 (MP) 

Bulletin F-1 (MPM, 

Bulletin F-2 (LP) 

Bulletin G-1 (MV) 

Bulletin G-2 (MVx)/ 

NAME 

TITLE 

COMPANY. 

ADDRESS 

CITY ZONE STATE... ..- . 

J. F. ARNDT & CO.. ADV. AOCNC 
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3 TYPES OF1(KERS5l9'24 
MAGNETIC AMPLIFIERS 

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

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

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

NO MAINTENANCE 

HIGH PERFORMANCE 

RUGGED CONSTRUCTION 

No Moving Parts 

NO WARM-UP TIME 

A -C OR D -C CONTROL 

A -C or D -C Output 

RESPONDS TO SUM OR 

DIFFERENCE OF SEVERAL SIGNALS 

ALLOWS ELECTRICAL ISOLATION 

BETWEEN CIRCUITS 

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

HIGH GAIN 
For 60 cps power sources - 
22 styles - maximum output 
powers from 1/2 watt to 1200 
watts. 

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

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

Temperature Regulators 
Time Delay Devices 

NOW AVAILABLE 

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

VICKERS ELECTRIC DIVISIO 
) 

1801 LOCUST STREET St. LOUIS 3, MISSOURI 

6 November, 1950- ELECTRONICS 
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SUBJECT: 
400-2000 Cycle Power Factor 

Correction Capacitors 

PROBLEM: 
To effect substantial weight and size 

savings over paper capacitors 

SOLUTION At 400-2000 cycles the volt-ampere rating of a mineral 
oil paper capacitor is determined by the dielectric heating 

versus the heat dissipating characteristics of the dielectric, the impregnant, and the container. With a 
power factor of .0025 to .003 it is possible to produce paper capacitors measuring 30 cubic inches, and 
weighing 2 pounds per kilovoltampere. These figures are based on 400 cycle, 2 Kva capacitors operat- 
ing at 1000 volts. In larger capacitors, the temperature gradient and the radiating surface are less favor- 
able. A 15 Kva capacitor is almost twice the weight and size per Kva. 

Our Plasticon Type LS dielectric combination has a power factor of only .0002 to .00025 from 60 to 
100,000 cycles. At 400 cycles, the design factor is the voltage rating of the thinnest films available. At 
2000 cycles so much current can be handled by the capacitor elements that the internal leads and termi- 
nals become an important design consideration. 

Below are typical comparisons of Type LS Capacitors with mineral -oil paper capacitors: 

Type Frequency RMS Volts Size Wt. Kva 

LS 400 cps 1000 60 Cu. in. 3 lbs. 10 
LS 800 cps 1500 60 cu. in. 3 lbs. 11i 
LS 2000 cps 800 20 Cu. in. 11 lbs. 8 

MINERAL- 400 cps 1000 60 cu. in. 4 lbs. 2 
OIL PAPER 400 cps 1000 700 Cu. in. 55 lbs. 10 

There is no printed literature available on Type LS power factor capacitors. All Type LS units are built 
to order. May we quote on your requirements? 

We manufacture Plasticon Capacitors, Pulse Forming Networks and High 
Voltage Power Capacitors 

Write for our catalog 

(o,lthil..4r Products (inpani 
1375 NORTH BRANCH STREET CHICAGO 22, ILLINOIS 

ELECTRONICS - November, 1950 7 
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Now -hp- offers the world's broadest, easiest -to - 
use line of VHF, UHF and SHF signal generators. 
These are precision instruments supplying accu- 
rately known frequencies up to 7,600 mc. They 
are deliberately designed for utmost convenience 
and accuracy in making all kinds of measure- 
ments including: receiver sensitivity, selectivity 
or rejection; signal -noise ratio, conversion gain, 
SWR, antenna gain, transmission line character- 
istics; and for driving bridges, slotted lines, filter 
networks, etc. 

New -hp- Model 618A, shown above, is for use 
in the 3,800 to 7,600 me band. It provides a 1 

5 precision instruments. Continu- 
ous frequency coverage. Frequency, 

output set and read directly. Wide 
choice of modulation, pulsing, 
delay and synchronizing. Superior 

resetability. Broad applicability. 

New -hp- Model 618A SHF Signal Generator 

milliwatt signal into a 50 -ohm coaxial load (zero 
dbm) . Its output attenuator reduces output level 
to less than -100 dbm. Frequency is continuous- 
ly variable, directly read in mc. Repeller voltage 
tracks automatically; no adjustment is needed to 

select the correct frequency. Accuracy is % of 
1%. The instrument offers external frequency 
modulation with maximum deviation of ± 10 mc. 
It also may be externally pulse modulated, with a 

positive or negative peak of approximately 15 

volts. Internal square wave modulation is also 
provided; frequency range, 400 to 1,000 cps. 
$2,250 f.o.b. factory. 

For complete details, write factory direct or see the -hp- sales representative in your area. 

HEWLETT-PACKARD COMPANY 
2159A Page Mill Road Palo Alto, California 

Sales representatives in all principal areas. Export: Frazar & Hansen, Ltd., San Francisco, Los Angeles, New York 

PACKA - _r LUT 
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7600mc 
10 to 500 mc -hp- 608A SIGNAL GENERATOR 

Output range 0.1 µv. to 1.0 v. into 50 ohms. Accuracy 
± 1 db. Direct reading frequency and output calibra- 
tion, no charts or interpolation. CW, pulsed or am- 
plitude modulated output (50 to 1,000,000 cps). Re- 
setability better than 1 mc. Master oscillator power 
amplifier for widest modulation capabilities. Con- 
stant internal impedance 50 ohms. Maximum VSWR 
1.2. $850 f.o.b. factory. 

450 to 1,200 me -hp- 6106 SIGNAL GENERATOR 

Output range 0.1 µv. to 0.1 v. into 50 ohms. Accuracy 
± 1 db. Output and frequency directly set and read, 
no charts or interpolation. Modulation: internal or 
external pulsed, external amplitude, external square 
wave. Widely variable pulse length, repetition, and 
delay features. $925 f.o.b. factory. 

800 to 2,100 mc -hp- 614A SIGNAL GENERATOR 

Output range (I.1 µv. to 0.223 v. (1 mw). Accuracy 
± 1 db. Single dial direct reading frequency and 
output, no charts or interpolation. CW, pulsed and 
FM output. Modulation: internal pulsed, FM, ex- 
ternal pulsed. Widely variable pulsing, synchroniz- 
ing, delay and triggering features. Extremely fast 
rise/decay time 0.1 µsec. Constant internal imped- 
ance 50 ohms, SWR 3 db. $1,950 f.o.b. factory. 

1,800 to 4,000 mc -hp- 616A SIGNAL GENERATOR 

Output range 0.1 µv. to 0.223 v. (1 mw) . Accuracy 
± 1 db. Single dial, direct reading frequency and 
output, no charts or interpolation. Output, modu- 
lation, and synchronization features identical with 
Model 614A. Like Model 614A, instrument auto- 
matically tracks frequency changes, requires no volt- 
age adjustment during operation. $1950 f.o.b. factory. 

-hp- Model 608A 

-hp- Model 614A 

-hp- Model 610B 

-hp- Model 616A 
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FOR BETTER TUBE PERFORMANCE 

NOW- MORE 
THAN EVER BEFORE - ELECTRICAL ALLOYS 

MUST BE BETTER 

The critical requirements of television circuits demand 
better tubes with finer electrical alloys - alloys that are 
superior electrically, chemically and in physical proper- 
ties. A logical source for metals to meet these new stand- 
ards is the Wilbur B. Driver Company, largest producer of carbonized nickel 
ribbon and filament alloys for more than twenty years. Inquiries concerning 
critical tube applications will receive prompt, capable attention. Write today, outlining 
your requirements - there is no obligation. 

FILAMENT BASE METALS 

SYLVALOY 
MODIFIED HILO 

COBANIC 
TENSITE 
UNIMET 

CARBONIZED NICKE' 

RADIOCARB 
DUOCARB 
POLICARB 

GRID WIRE 

MANGRID 

WILBUR B. DRIVER CO. 
150 RIVERSIDE AVE NEWARK 4, NEW JERSEY 

10 November, 1950- ELECTRONICS 
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ADVENTURES IN ELECTRONIC DESIGN 

Centralab's Printed Electronic Circuits 

May Solve a Problem for You 

In a busy Washington office during the past war 

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

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

A 

someone wanted a small speech amplifier 

hung a sign 

Centralab's answer -f Ampec, a full 3 

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

ufacturer wanted a small audio -detection unit. Centralab's answer Q, 
Audet, a unit one-third size of an ordinary soda -cracker! How were these things 

Printed Electronic Circuits - a pioneered óT ' de - done? With Centralab's 

velopment of Centralab. Yes, and here are some of the benefits that many man- 

ufacturers of radio TV sets and other electronic gear 

from using PEC's. They've eliminated numerous individual parts 

i./_7 dling, inventory and assembly. They've gotten more consistent and better per- 

formance results. ___ They've reduced finished product size and weight. 
r ein They've eliminated wiring errors `'` and cut down on the number of soldered 

U 

their resistor supplies .. . 

for TV and radio pro - 

connections. What's more, they've been able to stretch 

an important factor in meeting current volume demands 

duction. Look over your own situation. 

sembly?, 
2 
Then on the next two pages you may see a Centralab Printed Elec- 

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

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

have reaped 

their han- 

_ 

Want to cut costs? 

or take a little longer and accomplish the impossible! 

Speed up as - 

DEVELOPMENTS THAT CAN HELP YOU 

Division of GLOBE -UNION INC., Milwaukee 

www.americanradiohistory.com
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CUT ASSEMBLY COSTS 
Conserve Resistors 

Actual size photograph of a group of plate capacitor, resistor, and 
resistor -capacitor units. Because of size and ease of installation, they 
readily fit all types of miniature and portable electronic equipment 
and overcome crowded conditions in TV, AM, FM and record- 
player chasses. 

e 
YA401-G02A 

YM00drG1 A 

3 2 3 4 1 2 3 4 

Centralab Triode Couplates save space and weight. They actually 
replace 5 components normally used in audio circuits. Triode Cou - 
plates are complete assemblies of 3 capacitors and 2 resistors bonded 
to a dielectric ceramic plate. Available in a variety of resistor and 
capacitor values. 

YA404-001A 

12 3 4 66 7 

Audet P. E. C. units furnish all values of all components generally 
comprising the output stage of AC -DC radio receivers. They give 
you 4 capacitors and 3 resistors on a small plate with only 7 leads. 
Using Audet for output stage eliminates 50% of your usual soldered 
connections. 

Pentode couplates are complete interstage coupling circuits consisting 
of 3 capacitors and 3 resistors on a small 6 lead ceramic plate. Com- 
pared with old-style audio circuits, they actually reduce soldered 
connections 50% - wiring errors accordingly. Saving in space 
and weight is obvious. 

YA003-005A 
3 2 

YA402-002A 
1 3 1 2 

11 
Centralab Vertical Integrators give you big savings in assembly costs, 
particularly in TV vertical integrator networks. One type consists of 
4 resistors and 4 capacitors brought out to 3 leads ... reducing the 
formerly required 16 soldered connections to only 3! There's a big 
saving in the number of parts handled, too! 

Ampec is a full 3 -stage, 3 -tube speech amplifier. Gives you truly 
highly efficient reliable performance. Size: 11/4" x I1/8" x .340" 
over tube sockets! Widely used in hearing aids, mike preamps and 
other amplifier applications where small size and outstanding per- 
formance counts. 

www.americanradiohistory.com



IMPORTANT BULLETINS FOR YOUR T tHNICAL LIBRARY! 

1/ft ,,,,, 
^ ROTART SWITCH 

palGDJC 1ltYIlW ` : 

. ...... .............. ® -..f, 
LEVER 

u:i l[vikw . - 

PAETOÿOO,UP;IÄTE ® 
ÖGiÖÚÚf"Ài4Wà 

E' 
Î" ....... 

OD FILPEC ... (16 sevcEwd, 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

switches. 
Centralab Controls 

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

42-85 - MODEL 2 RADIOHM - CRL's new line of t5f6t" diam. 
controls for TV - AM - FM. 

Centralab Ceramics 

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. 

967 - CERAMIC CAPACITOR DIELECTRIC MATERIALS. 
720 - CERAMIC CATALOG-CRL steatite, ceramic products. 

CENTRALAB 

Division of Globe -Union Inc. 

914 East Keefe Avenue, Milwaukee, Wisconsin 

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

973 

42-6 

D 42-22 

42-24 

42-27 

999 

42-9 

42-3 

42-4R 

E 42-10 
42-59 

695 

E 981 

42-18 

E 814 
975 

953 
970 
995 
722 

42-19 
D 42-85 

967 
720 

Name 

Address 

City State 

TEAR OUT COUPON 
for the Bulletins you want 

e 
Division of GLOBE -UNION INC. Milwaukee 
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he one millionth Teletron recently rolled, off the 
production line. It was all in the day's work for 
Du Mont's vast Allwood plant geared to over a million 
TV picture tubes a year. Yet that tube established a 
unique record, because it represented the one mil-. 

lionth BIG TUBE. No other manufacturer has made 
that many BIG TUBES. 

Ever since 1939 when Du Mont introduced the first 
commercial television set with its 14" Teletron, 
Du Mont has pioneered BIG TV TUBES. While others 
were offering 1'.' and 10" tubes, Du Mont was satis- 
fied with nothing less than 12". Even as early as 1939, 
Du Mont made 20" Teletrons. Since then the public 
and industry have followed the Du Mont lead, but 
Du Mont remains in the lead with still larger tubes 
climaxed by the 30" Teletron available shortly. 

Obviously, in BIG TUBES the BÍG NAME is 
DU MONT. 

J 
-4-7-tezt,74 7ge Zi74u:e 
Literature on request TradeMark 

ALLEN B. DU MONT LABORATORIES, INC. 
11 BE. DIVISION GuFIQN, N. 

ELECTRONICS - November, 1950 15 
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CHEMICAL 
RESEARCH LAB. 

EXECUTIVE 
ENGINEER 

DIRECTOR 
OF 

ENG. & 
RESEARCH 

ENGINEER 

NGINEERS 

METAZ- 
LURGICA1 
lESEAKCH 

ISER-Jb71 
LIB 

SUPEF JISOR 

ENGIERS 

h.awl- 
LURvI_Al 
RE;EA.CH 

CHEMISTt'' 
L,.B. 

X-RAY 

DARK 
ROOM 

METALLURGICAL 
& PHYSICAL 

RESEARCH t;'E 

APPAR- 
ATUS 

ROOM 

GENERAL 
LABORATORY 

SPECI- 
METAL MEN 

PHOTOGRAPHY POLISH 

SPECI- 
MEN 

SPECTRO-(( 
MICRO- PREP. METAL 

/i 
GRAPH 1 PHOTOM PRESSING 

ETER 

BRAZING 
LAB. 

STS ORAGE 

i 

METAL 
MIXING 

t,d 

et 1 t 
lt 

Ili- ~. 

The Carboloy Company facilities devoted to 
engineering, research and quality control cover 
an area of more than 8,500 sq. ft. 

Since Carboloy Company, Inc., first 

pioneered cemented carbides 22 years ago, 

rigid quality éontrol has always been given 

top priority. This same rigid control is now 

being applied to production of permanent 

magnets and other special metals in the 

Carboloy Company family. It is positive 

assurance of outstanding uniformity and 

performance in any product that bears the 

Carboloy Company name. 

exhaustive tests 

Spectrographic analysis one of the many 
uality. 

used by Carboloy Company to maintain high q 

for the finest in special metals 

CARBIDES ALNICO HEVIMET 

16 November, 1950 - ELECTRONICS 

www.americanradiohistory.com



IMPEDANCE MEASUREMENTS 

SPEED AND CONVENIENCE 

Rapid, accurate measurement of im- 
pedance, reflection coefficient and stand- 
ing wave ratio. Small size, convenient for 
field use. 

50 to 500 Mc. 

Can be inserted in various sizes of 
solid coaxial line or flexible cables. 

Make three readings, plot diagram 
and read off impedance to ± 5%. 

$400.00. 

FTL-42A IMPEDOMETER 

PRECISION 

Precise impedance measure- 
ments in the range of 60 to 1000 
megacycles per second. Accuracy 
.,_. 2' o. 

1000 to 2000 Mc range cov- 
ered with slightly reduced accuracy. 

Coaxial line 250 centimeters 
long having a surge impedance of 
51.0 ohms ± 0.5 ohms. 

$2,495.00. 

FTL-30A SLOTTED LINE 

Write for FTL-30A and FTL-42A brochures 

Federal Telecommunication Laboratories, Inc. 

500 Washington Avenue Nutley 10, New Jersey 

ELECTRONICS - November, 1950 17 
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Model 303 
VACUUM TUBE 

VOLT -OHMMETER 

SPECIFICATIONS 
DC Voltage 
Ranges 1.2, 12, 60, 300, 1200 (30,000 with Accessory 

High Voltage Probe) 
Input Resistance 10 megohms for all ranges 
DC Probe with one megohm isolating resistor Polarity 

reversing switch 
Ohms Ranges 1000 (10 ohms center) 

100,000 (1000 ohms center) 
1 megohm (10,000 ohms center) 
10 megohms (100,000 ohms center) 
1000 megohms (10 megohms center) 

AC Voltage 
Ranges 1.2, 12, 60, 300, 1200 
Impedance (with cable) approx. 200 min shunted by 

275,000 ohms 
AF Voltage 
Ranges 1.2, 12, 60 
Frequency Response Flat to 100,000 cycles 
Decibels 
Ranges -20 to +3, -10 to +23, +4 to +37, 

+18 to +51, +30 to +63 

Zero Power Level 1 M. R'., 600 ohms 
Galvanometer 
Zero center for FM discriminator alignment and 

other galvanometer applications 
R. F. Voltage 
(Signal tracing with Accessory High Frequency 

Crystal Probe) 
Range 20 volts maximum 
Frequency Flat 20 KC lo 100 M.C. 
105-125 V. 60 cycles 
Size 
51/4"x7"x3I/r" (bakelite case). II'éigbta 4 lbs. 

Shipping WI.: 61/2 lbs. 
Dealer's Net Price 
Model 303, including DCV Probe, ACE-Ohms probe 

and Ground Lead-$58.75; 
Accessory High Frequency Probe, $7.50; 
Accessory High Voltage Probe, $14.85 

Also available with roll top case, 
Model 303RT-$64.75 

ELECTRIC COMPANY 
5200 WEST KINZIE STREET, CHICAGO 44, ILLINOIS IN CANADA: BACH-SIMPSON, LTD., LONDON, ONTARIO 

Phone; COlumbus 1-1221 

18 November, 1950- ELECTRONICS 
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MORE ENGINEERS THAN EVER BEFORE 
DEPEND UPON FILTIDOW FOR 

RF INTERFERENCE SUPPRESSION FILTERS 

CONSOLIDATED VULTEE 
B-36 BOMBER 

FILTRON IS SPECIFIED ON THE MAJORITY OF MODERN AIRCRAFT, 
GUIDED MISSILES, SIGNAL CORPS, ORDNANCE AND NAVAL EQUIPMENT 
ilLTROhi engineering staff and production facilities 
providing better - more compact - efficient filters, 
today's urgent demand. 
FILTRON'S engineering division, staffed 
Interference Suppression engineers, is 
measuring, testing and filter design for 
your equipment. With more than 500 
standard filter types available, 
FILTRON'S engineers can choose the 
right filter for your application, or 
design a special filter to meet your size, 
weight, mounting, voltage and current 
requirements. 

are 
to meet 

by experienced RF 
available for the 

FILTRON'S modern shielded laboratories are equipped to 
measure RF Interference from 14 KC to 1000 MC, in accord- 
ance with military specifications. 
FILTRON'S production facilities are meeting all sched- 
ules and delivering on 

RF INTERFERENCE SUPPRESSION FILTERS FOR: 
Motors 
Generators 
Inverters 
Electronic 

Controls 

Dynamotors 
Power Plants 
Actuators 
Gasoline 

Engines 
And other RF Interference producing equipment 

BECAUSE: 

FJLTRON'S capacitor manufacturing 
division, coil winding division, metal 
fabrication shop and metal stamping 
departments are exclusively producing 
the highest quality components for 
FILTRON'S RF Interference filters. 

An inquiry on your Company letterhead will receive prompt attention 

LARGEST EXCLUSIVE MANUFACTURERS OF RF INTERFERENCE FILTEei 
www.americanradiohistory.com



INDUSTRIAL TEST EQUIPMENT 

INDUSTRIAL OSCILLOSCOPE-For tracing cir- 

cuit trouble in electronic -control equipment, this 
scope is fast, accurate, and dependable. Ideal for 
checking welding machines, high wave capacitor 
discharge panels, variable speed motor controls. 
Set it down anywhere-the case is insulated .. . 

carry it easily-weighs only 2 7 pounds ... use it 

in many ways-tests both AC and DC. 

* Tests make -and -break * Max. input voltage 550 
of relay circuits * Sensitivity 0.15 volts 

* Checks waveforms in dc/inch; 0.18 volts 
Thyratron control rms/inch. 

IN WELDING OPERATIONS-USE IT TO 

* check "hard -starting" ignitrons 

* observe voltage shapes on tube * check relays for bounce and high 

elements in timing sequence circuits resistance contactors * check high t equency interference 

* check instantaneous regulation on * check "on" and "off" time in seam switch transferts caused by other 

high current welder supply line welders equipment 

* set "full heat limit adjustment" * check beha.ior of peakiig trans- 
fcrmers 

INDUSTRIAL TUBE ANALYZER-Which tubes 
are bad? Don't guess-check them quickly, easily 
with this Analyzer that pays for itself in the cost 
of tubes you would normally scrap. Tests Thyra- 
trons and Phanatrons with ratings up to 100 
amperes peak current. Can be operated by non- 
technical personnel after brief instruction. Backs 
up the G -E Industrial Oscilloscope to boost your 
maintenance efficiency, cut your costs. 

GET THIS CATALOG - IT'S FREE! 

Contains specifications and price information 
on instruments shown here as well as other 
items of G -E electronic test equipment. Write: 
General Electric Company, Section4l10,Electron- 
ics Park, Syracuse, New York. 

GENERAL ELECTRIC 
20 

November, 1950 - ELECTRONICS 
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it abaft 

AlSiMag is impervious to moisture 

+411010+' eimMOMerrimme. ü 
AISiMag does not rust, 
oxidize or corrode 

AlSiMag is chemically inert 

at. - 
e 

i ,*` 

AlSiMag is non-magnetic 

AlSiMag is as 
light as aluminum 

AlSiMag has higher insulation 
at high temperature 
than fused quartz 

AlSiMag is permanently rigid 

AlSiMag is harder 
than granite 

AlSiMag withstands 
higher compressive 
loads than steel 

AlSiMag has lower coefficient of 
expansion than any commonly used metal 

TRADE MARK REDÏSTERE( i S. PA' -ENT O r'CE 

CUSTOM MADE TECHNICAL CERAMICS 
AlSiMag is the trade name of a large family of versatile cercmics. Among the m ny AlSiMag 
compositions, you may find one which has exactly the physical characteristics you need. 
AlSiMag makes parts to your blue prints, cooperates on design when desired These parts 
cone to you ready for your assembly line. They are unifotrn, dimensionally c= curate, and 
are economically fabricated in quantity. The AlSiMag Prope-ty Chart is sent fre- on request. 

AMERICAN LAVA CORPORATION 
49TH YEAR OF CERAMIC I _ A D E , S H I P 

CHATTANOOGA 5, TENNESSEE 
CEFICES. METROPOLITAN AREA: 671 8,00d St., Newark, N, I,, Mitchell PHILADELPHIA, 1649 North Broad St., Stevenson 4-2823 
NEW ENGLAND, 38-ß Brattle S1 Cambridge, Moss., Kirkland 7-4498 

2-3159 CHICAGO, 228 North LaSalle St., Central 6-1721 
LOS ANGELES, 232 South Hill St., Mstual 9076 

ST. LOUIS, 1123 Washington Ave., Gc.tield 4959 
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In the makir g :f G A & F Carbonyl 
Iron Powders only the strictest methods 

of Quality Control are observed 

G A & F. Carbonyl 
22 November, 1950 - ELECTRONICS 
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SIZES REDUCED... EFFICIENCY INCREASED 

for components of P H I L C O Television Receivers 

through use of 

CARBONYL IRON POWDERS 

PHILco Television Receivers are produced 

under rigid, scientific methods of Quality 

Control ... So are G A & F Carbonyl Iron 

Powders ... It was all but inevitable that the 

combination would produce components of 

high efficiency and top performance. 

However, Philco was not blindly worship- 

ping an abstract ideal. Reduced sizes became 

a second, highly desirable result. Third, as 

leading core makers have testified, it costs 

less to work with quality materials-such as 

G A & F Carbonyl Iron Powders. 

The savings and the gains are both more 

numerous and more important than are here 

indicated. Let us send you the book described 

below ... Ask your core maker, your coil 

winder, your industrial designer, how G A &F 

Carbonyl Iron Powders can improve the per- 

formance of the equipment you manufac- 

ture. It will cost you nothing to get the facts. 

THIS FREE BOOK - fully illustrated, with 
performance charts and application data - 
will help any radio engineer or electronics 
manufacturer to step up quality, while saving 
real money. Kindly address your request 
to Department 51. 

ANTARA® PRODUCTS 
DIVISION OF 

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

BRANCHES 
Boston Providence Philadelphia Charlotte, N. C. Chicago Portland, Ore. San Francisco Oakland 

Iron Powders... 
MEMBER 

METAL POWDER 

ASSOCIATION 

ELECTRONICS - November, 1950 23 
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4'(I1 Insulating Laminate... 

COMBINES: 
SUPERLATIVE 

INSULATION RESISTANCE 

LOW MOISTURE ABSORPTION 

VERY HIGH STRENGTH 

EXCELLENT PUNCHABILITY 

INSUROK T-812 is a new paper -base punching 
stock that laughs at heat and humidity! It has out- 
standing properties that have never before been com- 
bined in one insulating laminate. T-812 has excellent 
electrical characteristics, plus a spectacular ability to 
retain them through extremes of heat and humidity. 
Its insulation resistance after humidity conditioning 
is particularly noteworthy. 

INSUROK T-812 retains all of the properties of 
the well-known INSUROK T-725 and, in addition, 
has lower moisture absorption and much higher insu- 
lation resistance. It punches readily into intricate 
shapes. Investigate INSUROK T-812 for your prod- 
uct. Information upon request. 

Reg. U. S. Pet. Off. 

T -812's Property Combination 
-Unmatched by any other material! 

Thickness tested 1 16" 

Moisture Absorption (24 hours) 0.38% 

Expansion after 24 hours' immersion in water at 11°f. Cutter ....0.0001" Edge. 0.0002" 

Tensile Strength, psi Main Direction 19,500 Cross Direction_ _...._ ._14,500 

Flexural Strength, psi Main Direction 23,000 Cross Direction 18,000 

Dielectric Strength (perpendicular to laminations) V; Mil, Short Time 125 Ste' by Step 625 

Tests at Room Mt:o 96 lus. at 900 

Conditions Rel. Hum.. at 104°F. 

Power Factor at 1 megacycle 0 028 0.030 

Dielectric Constant at 1 megacycle 4 4 4.5 

Loss Factor at 1 megacycle 0.13 0.14 

Insulation Resistance, megohms 1,000,000 

jk RICHARDSON COMPANY 
FOUNDED 1858-LOCKLAND, OHIO 

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

SALES OFFICES: CLEVELAND DETROIT 
INDIANAPOLIS LOCKLAND, OHIO MILWAUKEE 

NEW BRUNSWICK, (N. 1.) NEW YORK 
PHILADELPHIA ROCHESTER ST. LOUIS 

24 
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Precise Accuracy + Maximum Versatility + Space -saving Compactness 

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

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

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

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

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

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

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

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

O This Model B, 15 -turn HELIPOT has 
been modified to incorporate, at the extreme 

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

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

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

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

The above precision potentiometers are 
only typical of the hundreds of special- 
ised designs which have been devel- 
oped and produced by HELIPOT to mee- 
rigid customer specifications. For the 

utmost in accurotr, dependability and 
adoptability, bring your potentiomete r 

problems to HELIPOT 

14, 
Representatives in all major areas of the United States. Export agents: Frathom Co., 55 W. 42nd St., New York 18. 

THE p0 CORPORATION, SOUTH PASADENA 2, CALIFORNIA 
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An outstanding 

CEE Grade Lamicoid®1OSO 

ai 0.05 

0 

It's in a class by itself! 

0 5 10 

Stress, Crest Kilovolts 
The graph above shows power factor at 60 cycles for CEE Grade LAMICOID #6050 at 
various crest kilovolt stresses when tested in accordance with ASTM Designation D -150-47T 
after conditioning for 24 hrs. at 100° C. 

15 
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DEVELOPMENT ! 

40« 
has exceptionally low power factor at 60 cycles! 

new material tailored 

specifically for transformer applications means: 

lower losses 

higher dielectric strength 

lower water absorption 

Here's a brand new grade of LAMIcOID developed by Mica Insulator Company especially to provide good elec- 
trical properties for high voltage use at commercial power frequencies. 

Class A insulation, designed to withstand a "hottest -spot" temperature of 105 C (221 F ), CEE Grade 
LAMIc0W #6050 is ideal for oil -filled transformers, terminal boards and regulator switchplates. Here's why: 

Its low power factor at 60 cycles provides an important advantage in transformers being manufactured 
to present-day specifications. 

Because it is an exceptionally low loss material, LAMIcoIm # 6050 does not heat up as readily as high loss 
materials when subjected to ordinary operating conditions. 

Its dielectric strength parallel to the laminations is unusually high for canvas based laminates -60.0 KV 
plus when tested in oil at 85° C, using #3 taper pins 1" apart. 

Its water absorption is unusually low for canvas based laminates -0.35% when tested in accordance with 
procedure outlined in ASTM designation D-570. 

In addition, the new LAMicom #6050 has good aging characteristics, and won't blister or delaminate in 
hot oil at 105° C. Made of selected quality fabric base material and special thermosetting resins, it's tough 
and strong-provides good mechanical support for conducting elements, coils, etc. LAMicom #6050 can 
be supplied in sheets 36" x 42". 

Products like LAMicom #6050 are developed by getting down to cases. We've had 57 years' experience 
doing just that-and coming up with the answers, a line of high quality insulating materials. Your problem is our 
opportunity to make this experience pay off-for both of us. That's why we're glad to hear about your problems- 
and to work with you in developing materials tailored exactly to your requirements. Why not get in touch with 
our technical service staff today? 

MICA 4edZ COMPANY 
Schenectady 1, New York 

Offices in Principal Cities 
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THE MUSHROOM -LIKE OBJECT directly 
below is the completed assembly of the radio 
volume control shaft made .6y P. R. Mallory & 
Co., Inc., Indianapolis, Ind., (actual size). Photo. 
below it shows the plastic part attached by a stak- 
ing operation. This staking is shown in detail 
in photo of part enlarged 7 times, at right. 
Photo at bottom shows control shaft after machin- 
ing and before staking. Shaft is made from Revere 
Alloy 247 ... 54" round free cutting brass rod. 

BY SWITCHING TO REVERE FREE CUTTING 

BRASS ROD P. R. MALLORY & CO., INC., 

$;3oy2cyff#.07/ 
Staking operation on radio volume control shaft 
performed without fracture ... annealing operation 
eliminated. 
The solution to the Mallory Company's problem was 
not as easy as it might appear. It was not simply a case 
of Revere Technical Advisory Service recommending 
%" round, free cutting brass rod. That rod had to 
possess the machinability to match Mallory's existing 
production machine set-up and at the same time be 
sufficiently workable so that annealing, prior to staking, 
could be eliminated; and that staking be accomplished 
without fracturing the metal. 

After consulting with the Mallory Engineers, and 
discussing the tests which Mallory would subsequently 
conduct, Revere recommended a %" round, half hard 
riveting and turning rod mixture 247. Working tests 
,made by Mallory showed this rod to possess all the 
necessary requirements. 

As a result of those tests, P. R. Mallory & Company 

is now using this Revere free cutting brass rod to its 
complete satisfaction for the radio volume control 
shafts it manufactures. Not just any 14" brass rod, but 
the right rod made it possible for them to save on 
2 counts. 

Perhaps Revere has a brass, a copper or some special 
alloy to help you in the development or improvement of 
your product ... in cutting your production costs. So 
why not tell Revere your metal problems? Call the 
Revere Sales Office nearest you today. 

REIERE 
COPPER & BRASS INCORPORATED 

Founded by Paul Revere in 1801 

230 Park Avenue, New York 17, New York 

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

Sales Offices in Principal Cities, Distributors Everywhere. 

di 

e 
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IT'S UNOBTRUSIVE. Umber gray coloring blends, 
it right into the TV picture. Minimum reflection. 

In the show .. . 

without stealing the act 
RCA's new ribbon -pressure 11ST/'R,1AK& " * 

SO SLIM YOU MUST LOOK sharply 
to see it . so skillfully styled its 
shape and coloring fade right into 
the scene . . . this tubular micro- 
phone has won the favor of enter- 
tainers and announcers wherever it 
has been shown. 

Designed by RCA Laboratories 
after more than three years of pains- 
taking research, the STARMAKER 
meets the long need of broadcasting, 
television, and show business for a 
high-fidelity microphone that-will 
not hide the features of performers- 
is easier to handle-and yet retains 
all the high -quality features of RCA 
professional microphones. Pick-up is 
non -directional. Frequency response 
is uniform, 50 to 15,000 cps. 

Here is a "carry -around" micro- 
phone free from wind blast and air 
rumble. It contains no tubes, no con- 
densers, no high -impedance circuits, 
no special amplifiers, or power sup- 
plies-is virtually impervious to me- 
chanical shock. 

The STARMAKER fits any standard 
microphone stand . . . and can be 
substituted for any professional high - 
quality RCA microphone. No extra 
attachments needed! 

For price and delivery, call your 
RCA Broadcast Sales Engineer. Or 
write Dept. 36K, RCA Engineering 
Products, Camden, N. J. 

'SelectedJrom entries submitted by Broad- 
cast Stat,cn,s in national contest. 

IPS :OMFORTABLE TO HANDLE ... nei only t lb. 

R'S SMALL. Diameter of bxly is only 1',, inches. Diameter 
of pick-up point is only 5i inch! 

C --- 
AUDIO BROADCAST EQUIPMENT 

AlehRADIO CORPORATION of AMER/CA 

leer 
ENGINEER/NG PRODUCTS DEPARTMENT, CAMDEN, N.J. 
In Canada: RCA VICTOR Company limuted, Man*r.ol 

www.americanradiohistory.com



FERRAMICS 

by 
n? lrfinfe.s are soft 

magnetic materials featuring high 

permeability, extremely high volume 

resistivity and lightweight. They 

are readily molded or extruded to 

practically any size or shape. 

GENERAL 
nunn eonoun1111, 

GENERAL CERAMICS 
and STEATITE CORP. 

HIGH PERMEABILITY 
Reduces size of components, increases circuit 
Q, results in greater overall efficiency. 

HIGH VOLUME RESISTIVITY 
Ferramics feature high volume resistivity, allow 

construction of solid cores with negligible eddy 

current losses. 

HIGH EFFICIENCY 
Permits cores of smaller cross-section, reduced 

cubic volume, improved circuit efficiency. 

LIGHT WEIGHT 
Ferramics are light in weight, permit important 
reductions in equipment weight. 

NO LAMINATIONS 
Ferramic cores are molded in solid shapes reduc- 

ing the assembly cost of components. 

((' /e(e/(4v O/l;A/e(+') 

FREQUEI'CY RANGE: 

100 CYCLES TO MEGACYCLES 
PERMEABILITY: 

15 TO 3500 
VOLUME RESISTIVITY: 

10' 4 TO 10+9 OHM/CCM 
SATURATION FLUX DENSITY: 

1000 TO 4000 GAUSS 

COERCIVE FORCE: 
.2 TO 2 OERSTED 

SIZES: 

DIE PRESSED OR EXTRUDED TO YOUR 
SPECIFICATION-A few typical shapes 

are shown above. 

MAKERS OF STEATITE, TITANATES, ZIRCON PORCELAIN, FERRAMICS, LIGHT DUTY 
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TELEVISION HORIZONTAL 
OUTPUT TRANSFORMER CORES: 

Smaller, more efficient cores. 

TELEVISION YOKE COIL 
CORES: 

Makes greater beam deflection possible and 
hence shorter cathode ray tubes. 

RADIO BROADCAST 
RECEIVER ANTENNA CORES: 
Improved reception, reduces antenna size. 

TOROIDAL COIL CORES: 
Increased induction, low coil loss. 

CUP CORES: 
Audio Frequencies - high Q, low loss, close 
shielding, lower cost due to bobbin wound coils. 

ELECTRONIC COMPUTERS: 
Magnetic memory systems-stored data avail- 
able more efficiently, eliminates vacuum tubes, 

reduces component size. 

Pulse transformer cores-less distortion, lower 
core losses. 

PERMEABILITY TUNING 
CORES: 

Increased tuning range due to higher 
permeability. 

friürbfel incorporates any 

of the following components, it will 
pay you to check, now, on the many 

advantages offered by FERRAMICS. 

Engineering data and information 

on many typical applications will be 

supplied on request. 

io 
8 

6 

4 

2 

FERRAMIC 

POWDERED IRON 

in.o 10'. - 10' 10' 10' 105 
RV FREQUENCY IN CYCLES PER SECOND 

106 10 

RELATIVE PERFORMANCE CHARACTERISTICS-NON-POWER APPLICATIONS 

RELATIVE PERFORMANCE CHARACTERISTICS- POWER APPLICATIONS 

o 
0o 

SILICON IRO 

F-ò 
mo 0 Q o - w 

á O o 

11F 

FERRA MIC 

POWDERED ÌRON 

10' 10' 10' 10' 10' 106 10' 
FREQUENCY CYCLES PER SECOND 

USEFUL PERMEABILITIES 

CERAMICS AND STEATITE CORP. 

GENERAL OFFICES and PLANT: K E A S B E Y, NEW JERSEY 

REFRACTORIES, CHEMICAL STONEWARE, IMPERVIOUS GRAPHITE 
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TV Monitor Console 
o 

Desk Panel Cabinet Rack . 
How Karp Makes 

Custom -Built Metal Cabinets 

and Boxes at Prices that Compete 

with those of Stock Items 

The advantages and true economies of Karp custom-built cabinets, boxes, or 

housings over stock items are these: 

Your own exclusive design distinguishes and "styles" your product ... gives 

it more market value. 

Flexibility of construction details speeds and simplifies your final assembly 

-saving you time and money. 

Our vast stock of dies can save you special die costs. 

Our 70,000 square feet of modern plant, with hundreds of craftsmen, means 

ample capacity for many types of work-simple or elaborate-at one time. 

Plant is fully equipped with every mechanical facility that aids economical 

production: 
Fihishing is done in dustproof paint shop, with latest water -washed spray 

booths and gas -fired ovens mechanically and electronically controlled. 

We make no stock items or products of our own. Our plant, time and effort 

are 100% for our customers' work. 

Our engineering staff can help solve any possible design and production 

problems. 
It's results that count-and we give you the results you want. 

Write for illustrated data book describing our facilities and showing the wide 

range of sheet metal fabrication we do. 

CABINETS BOXES CHASSIS HOUSINGS ENCLOSURES 

Inductior Heater Housing 

Chassis 

to,* 

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

- *ccia/isbti in Jabricalin9 Sheei Metal/ jor J1nJuifrj 

Marine Radio Housing 

Cabinet 
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the FIRST all band -direct reading 
SPECTRUM ANALYZER 

10 MCS to 16,520 MCS 

Polarad's Model LSA Spectrum Analyzer is the 
result of years of research and development. It 
provides a simple and direct means of rapid and 
accurate measurement and spectral display of an 
r.f. signal. 

Outstanding Features: 
Continuous tuning. 
One tuning control. 
5 KC resolution at all frequencies. 
250 KC to 25 MCS display at all 
frequencies. 
Tuning dial frequency accuracy 1 

per cent. 
No Klystron modes to set. 
Broadband attenuators supplied 
with equipment above 1000 MCS. 

The equipment consists of 

Model LTU -1 R. F. Tuning 
10 to 1000 MCS. 

Model LTU -2 R. F. Tuning 
940 to 4500 MCS. 

Model LTU -3 R. F. Tuning 
4460 to 16,520 MCS. 

Where Used: 
Polarad's Model LSA Spectrum Analyzer is a labora- 
tory instr:9ment used to provide a visual indication of 
the frequency distribution of energy in an r.f. signal 
in the range 10 to 16,520 MCS. 

Other uses are: 

1. Observe and measure sidebands associated with 
amplitude and frequency modulated signals. 

2. Determine the presence and accurately measure 

the frequency of radio and/or radar signals. 

3. Check the spectrum of magnetron oscillators. 

4. Measures noise spectra. 

5. Check and observe tracking of r.f. components of 
a rader system. 

6. Check two r.f. signals differing by a small fre- 
quency separation. 

ELECTRONICS - November, 1950 

Frequency marker for measuring 
frequency differences 0-25 MCS. 
Only three tuning units required 
to cover entire range. 
Microwave components use latest 
design non -contacting shorts for 
long mechanical life. 
Maximum frequency coverage 
per dollar invested. 
5 inch CRT display. 

the following units: 

Unit- Model LDU-1 Spectrum Display 
Unit. 

Model LKU-1 Klystron Power Unit. 

Unit- Model LPU-1 Power Unit. 

Unit- 

Write for complete details 

Electronics Corporation 

100 METROPOLITAN AVE. BROOKLYN 11, N. Y. 
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The introduction of the indirectly heated 
"cathode" brought about revolutionary im- 
provement in the operation of electron tubes 
for radio and TV reception. It eliminated 
AC hum in receivers, and actually increased 
emission at lower filament voltage. Thus 
tubes became considerably more efficient, and 
operating life was greatly extended. 

And all this as the result of employing a 
tiny component-customarily measured in 
millimeters, or very small fractions of an 
inch! 

It stands to reason that an item of such 
importance as the cathode must be manu- 
factured from materials that are carefully 
produced to exacting specifications. Superior 
Tube Company, leading manufacturers of 
nickel alloy cathodes, specifies Driver -Harris 
Alloys for both "active" and "passive" cathode 
base metals. "Active" materials, producing 
a high level of electron emission, are D -H 
Alloys 399, 599 and 799; "passive" materials, 
employed when freedom from grid back - 
emission is necessary, are D -H Alloys 499 
and 999. All are produced free from oxides, 
and with extreme accuracy as to dimensions, temper 
and purity. The commercial grade of pure nickel 
does not meet specifications. 

A consideration of major importance is surface. 
The surface of materials used for cathodes must 
possess sufficient "tooth" to enable coatings of chemical 
emitters (such as Barium -Strontium Oxide) to adhere 
successfully-without cracking or spalling. Driver - 
Harris furnishes the precise type of surface required. 

D -H Alloy Cathodes, as produced by Superior Tube Company, 
Norristown, Pa., are made from thin strip stock, of thicknesses such 
as .002" and .0025"-handled by patented machines especially 
developed for the purpose of producing plain or beaded 
"Lockseam" type nickel cathode sleeves. Basic Dimensions: 
Max. OD-.100"; Min. OD-.040". Max. Length -42 mm.; 
Min. Length -11.5 mm. (Compare with paper clip.) 

Here is but another example of the tremendous role 
played by D -H Alloys thruout industry-and the 
ability of Driver -Harris to produce special alloys for 
special purposes. 

Whatever your particular alloy problem, let us have 
your specifications. We'll gladly put our specialized 
knowledge, and the skills acquired from fifty years of 
alloy manufacturing experience, at your disposal .. . 

make recommendations based upon your specific needs. 

Manufacturers of world-famous Nichrome and over 80 
other alloys for the electronic, electrical 

and heat -treating industries 

Driver -Harris Company 
HARRISON, NEW JERSEY 

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

T.M. Reg. U. S. Pat. Off. 
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Designed for Application 

MU METAL SHIELDS 
The James Millen Mfg. Co. Inc. has for many years 

specialized in the production of magnetic metal cathode 
ray tube shields for the entire electronics industry, 
supplying magnetic metal shields to manufacturing 
companies, laboratories and research organizations. 
Stock shields are immediately available for all of the 
more popular sizes and types of cathode ray tubes as 
well as bezels for 2", 3" and 5" size tubes. 

Many production problems, however, make desirable 
special shields designed in conjunction with the special- 
ized requirement of the basic apparatus. Herewith, are 
illustrated a number of such custom built shields. Our 
custom design and fabrication department is at the 
service of our customers for the development and manu- 
facture of magnetic metal shields of either nicoloi or 
mumetal for such specialized applications. 

Millen magnetic metal shields are illustrated and 
described in our Laboratory Equipment catalogue, a 
copy of which will be mailed upon request. 

MALDEN, MASSACHUSETTS, U. S. A. 
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7 -PIN and 9'-PIN ...and SUBMINIATURES 

Now MYCALEX offers both 7 -pin and 9 -pin miniature 
tube sockets ... with superior low loss insulating prop- 
erties, at prices that offer ceramic quality for the cost 
of phenolics. 

MYCALEX miniature tube sockets are injection 

molded with precision that affords uniformity and 

extremely close tolerances. MYCALEX insulation 
has high dielectric strength, very low dielectric loss, 

high arc resistance and great dimensional stability. 

Produced in two grades: MYCALEX 410 con- 

forms to Grade L4 specifications, having a loss 

factor of only .015 at 1 MC. It s priced compar- 

ably with mica filled phenolics. 

MYCALEX 410X is for applications where low 
cost of parts is vital. It has a loss factor only one 

fourth that of "everyday" quality insulating 

materials, and a cost no greater. 

Prices gladly quoted on your specific require- 
ments. Samples and data sheets by return mail. 

Our engineers will cooperate in solving your 

problems of design and cost. 

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" 

Executive Offices: 30 Rockefeller Plaza, New York 20, N. Y. Plant and General Offices: GUI on, M.J., 
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/at G -E THYRATRONS! 

Available now...new G -E 
tube socket (101J328) that 
resists the heat produced in 
heavy-duty service. Made 
of asbestos -filled phenolic 
material, with special high - 
temperature -alloy spring 
contacts that won't lose 
their elasticity, and an open 
design allowing generous 
air circulation. Universal 
type: takes both the medium 
4 -pin base used in the GL - 
3C23, and the super -jumbo 
base used in the GL -5544 
and GL -5545. Mounts either 
above or beneath a panel. 

More General Electric thyratron tubes 
are built and sold than any other make. 
Here is leadership ... a signpost for 
the designer of motor -control circuits, 
pointing to where experience and 
proved tube quality are waiting! 

Choice of types, too, is virtually un- 
restricted. In the wide range of G -E 
thyratrons will be found the right tube 
-small or large, ideal in its design 
characteristics-for your equipment. 

Three popular G -E thyratrons are 
shown here. Each has its special area 
of application. The GL -3C23 is a gas - 
and -mercury-vapor tube for motor 
field control, where inductive loads 
are heavy. The GL -5544 and GL -5545 

are gas -filled tubes especially suited 
to armature -control work, which in- 
volves a higher current-these thyra- 
trons having a charge of inert gas 
twice that of less modern types, to 
offset any absorption. 

Long, cost -saving life, from features 
like the higher gas charge of the GL - 
5544 and GL -5545, gives extra tube 
value. Let General Electric tube engi- 
neers work with you in choosing thy- - 

ratrons that will accent your equip-_ 
ment's economy, help assure its reli- 
ability, extend its performance span! 
Phone your nearby G -E electronics 
office, or wire or write Electronics De- 
partment, General Electric Company, 
Schenectady 5, New York. 

GL -3C23 GL -5544 GL -5545'. 
Filament voltage 2.5 v 2.5 v 2.5 v 
Filament current 7 amp 12 amp 21 amp 
Peak anode voltage, 

forward and inverse 1,250 v 1,500 If 1,500 v 
Peak cathode current 6 amp 40 amp 80 amp 
Avg cathode current 1.5 amp 3.2 amp 6.4 amp 

GENERAL ELECTRIC 
100..127 
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ARE THESE GATES '50 DECADE PRODUCTS MAKING MONEY FOR YOU? 

111111111111111 

I. 

2. 

3. 

52 -CS Studioette Speech Con- 
sole. 

BC -1F Air-conditioned 1KW 
Broadcast Transmitter. 

SA -50 Dual Channel Speech 
Console. 

RADIO COMPANY 
QUINCY, ILLINOIS, U. S. A. 

Gates Antenna Coupling ,F Equipment. 

5 Typical 4 -Tower Centralized 
Phasing Cabinet. 

HF5-10 High Frequency Phone 
and Telegraph Transmitter. 

1O BC -5B 5KW Transmitter with 
Phasor. 

7. 

8. 

9. 

M, new ae. 

i.>; ß-- á ar ª 11; 

NMI III t...:n p 

SA -40 Single Channel Speech 
Console on CB4 Control Desk. 

GY-48 Complete 250 - watt 
Radio Broadcasting Station. 

50 -watt Telephone and Tele- 
graph Communications Trans- 
mitter. 

i I 
11F-15 15,000 -watt Telegraph 
Transmitter. 

QLWILtLI PLUS +++ 1..ê,0 GATEE +*+ 
CL M US T - 
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We do not lay claim to any special powers of prognosti- 
cation, but we can compare ourselves to the seasoned 
hunter or veteran sailor in their ability to sense the 

sway the wind is blowing. By maintaining constant vigil 

of the Horizon in our Industry, we strive to be well pre- 
pared to meet the ever changing requirements for high 
quality filters. In following this policy we have been able 
to give you ' Yes' or ' No' answers on the spat to your 
queries of ' is this practical' or ' can this be done?' If it 
can be done, we have probably tried it. If it cannot be done 
we are still trying to do it. This has obviated unnecessary 
expenditure of our customers' time and money, and has 
helped expedite the development of new equipment by 
eliminating the several blind alleys that can be so costly. 
In these times, especially, the continued application of 
foresight, ingenuity and new ideas, as well as the constant 
expansion of production facilities, will be the key note of 
our ' Burnell Customer Service.' 

Exclusive anufacturers of 
Communications Network Com onents 

440y 
1:: mint 1. 1Ii1, t.L . maim u 
1. ¡ `? 

/nn 

ett 
%Pe 

P K 
YONKERS 2, NEW YORK 

CABLE ADDRESS BURNELL' 
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Will Corrosion Resistance + "X" 

-,_$Y ó ANÉ 

AT WORK IN INDUSTRY 

Minneapolis -Honeywell Regulator Com- 
pany selected Synthane for the Tank Unit 
components of their electronic Fuel Gage 
equipment because of Synthane's corrn- 
sion resistance, good dielectric properties 
and dimensional stability. M -H Fuel Gages 
are standard in many USAF aircraft such 

as the famed Boeing B-50, one of which 
(the Lucky Lady) flew non-stop around We 
world last year. 

DESIGN MATERIALS FABRICATION 

, ó ANE] plastic laminates have helped 
many manufacturers solve corrosion problems. Cor- 

rosive compounds, gases, various water composi- 

tions, moisture, oils, and gasoline have little, 

and often no, adverse effect upon Synthane. 
But corrosion resistance is only one of many 

other Synthane advantages abbreviated 
to the "X" above. 

Synthane is also strong. Good ten- 

sile, flexural and compressive strengths, 
together with impact fatigue resistance 

and light weight, are other Synthane 
characteristics. Manufacturers may 

choose Synthane for one or more of 

these reasons. 

Synthane is an excellent electrical 
insulator. Properties such as high di- 

electric strength, low power factor and 
low dielectric constant make Synthane a 

good material for any application where elec- 

trical currents must be held in check. 

Synthane is a material for all industry. Chemical, 

mechanical and electrical characteristics form a corn- 

bination of qualities in Synthane that you may need in 

your product or process. Clip and mail the handy 

coupon today for information about Synthane. 
Synthane Corporation, Oaks, Pa. 

PLASTICS WHERE PLASTICS BELONG 

SHEETS RODS TUBES 
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Help You Solve 

The "X" in our headline does not represent an 

unknown factor. It does represent a combination 

of many well known, use -proved characteristics. 

Several parts made from Synthane are illus- 

trated at the right. In each case the user chose 

Synthane for one or two primary properties 

combined with many other properties desirable 

for good performance. That's the big advantage 

in using Synthane. You get essential charac- 

teristics plus many extra and desirable charac- 

teristics in combination. We will work with you 

to determine the specific grade of Synthane 

required to meet your job needs, or we may 

develop a special grade for you. 

y. 

WHERE SYNTHANE BELONGS 

MOLDED -MACERATED MOLDED -LAMINATED 

7 -Bett Du ley_ -node 
rom Synthane are 

iaht in weiçkt, s'art 
+ind stop quricE, and 
.,aste iule rawer. 

-hey ore a trDng 
and wear rest:int. 

ytor !..7Z ng bobbins _told up vnde- `he powc r'r tc useiihç 

rtet ererted by cryng yarns highly resi: ant to 
ae_, çrrokie 946 p1 

n é 1=nf èt2<triK'( 
ír.zAct.r 3ynthaie i- 

Yide'y u .ed for t rrer 
C a ns. Syatftc necan! _ 

operct. rithoit,, 
D se nearh eli 
'note fr c ,on -Cal''' 
bnatiorx-owe eastï 
il) p-rintec on- 
:rynthcne corns 
by the Syitio- 

1'he c a'e mrr be mcxhi'ed 'ed b 
its +x x the ai fr 2ft anc `y aring cid p;rt :110,..,1 

mbar,. Qt -ter b e pr3/:ert es ore it; d r-L:miornl 

... 
~ì'fMTHANE COPCP..1iI,CN 

á ever Rocd, Caks., Pa 

3.errtlemen: 
Please se rd me, witraatd obligatrort, .r;crr,estion on 

Svrthane Alegi, roas, ta 2es, and fai.ncsted perts. 
Nsrrr 

Company 

Aid eu 

City lone Stele 

* r ecatalOjifrrcwmprsaaessn United Sale: gadCantda. 
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 EV! INDICATOR ION TRAP 

Now in all 

Rauland 

Tubes 

The response to Rauland's 
new Indicator Ion Trap, after 
its introduction in the 12LP4- 

A, has been so enthusiastic that this feature has now been 
incorporated in all Rauland tubes-as a standard feature 
of the new Rauland Tilted Offset Gun. 

In the field or on the assembly line, this new Indicator 
Ion Trap reduces Ion Trap Magnet adjustment time to a 
matter of seconds, eliminates mirrors and guesswork, and 
assures accuracy of magnet adjustment. It can increase 
profits for every service man and service dealer - and at 
the same time assure better customer satisfaction. 

A bright green glow on the anode of the picture tube 
signals when adjustment is incorrect. Correct adjustment 
is made instantly, by moving the magnet until the glow 
is extinguished or reduced to minimum. 

Only Rauland offers this advanced feature-one of a half - 
dozen important post-war developments from Rauland. 

RAULAND 
The first to introduce commercially 

these popular features: 

Tilted Offset Gun 

Indicator Ion Trap 

Luxide (Black) Screen 

Reflection -Proof Screen 

Aluminized Tube 

O 

THE RAULAND CORPORATION 
7L 77L iL /?e a 
4 2 4 5 N. KNOX AVENUES CHICAGO 41, ILLINOIS 
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HERE'S 

OVAL LAB OR PRODUCTION 
SELECTOR 
SWITCHES 

Several new oval 
rotary selector 
switches are des- 

cribed in Bulletin L13 just issued by 
the Shallcross Manufacturing Co., 
Collingdale, Pa. Six basic plates and 
three rotor types produce switches 
having from one to three poles per 
deck or gang and with other desired 
mechanical and electrical details. As 
many as 18, 9 or 6 positions may be 
obtained in single-, double-, or triple - 
pole types respectively. These may 
be single-, double-, or triple -pole decks 
exclusively or a combination of dif- 
ferent types. 

VERTICAL STYLE PRECISION 
RESISTORS FOR JAN USES 

Improved vertical style 
precision wire -wound 
resistors for use where 
mounting requirements 
make it desirable to 
have both terminals at 
the same end of the re- 
sistor have been intro- 
duced by the Shallcross 
Manufacturing Co., 
Collingdale, Pa. These units provide 
a longer leakage path from the mount- 
ing screws to the terminals. Known 
as Shallcross Types BX120, BX140, 
and BX160, they are designed to meet 
JAN requirements for styles RB40B, 
RB41B and RB42B respectively. For 
commercial uses, the resistors carry 
somewhat higher ratings than for 
JAN applications. Wire leads instead 
of terminals can be furnished if de- 
sired. Complete details will gladly 
be sent on request to the manufac- 
turer. 

FLAT, METAL -ENCASED 
WIRE -WOUND RESISTORS 

Flat, metal -encased, Type 265A wire - 
wound power resistors introduced by 
the Shallcross Manufacturing Com- 
pany, Collingdale, Penna. are space 
wound, have mica insulation, and are 
encased in aluminum for mounting 
flat against a metal chassis. At 175° 
C. continuous use they are conserva- 
tively rated for 72 watts in still air 
and 15 watts when mounted on a metal 
chassis. Write for Bulletin 122. 

ADV. 

QUICKA CHECK OF LOW 

RESISTANCE 

CONNECTION S 

SISTA 
BONDS, 

CONTACTS, 
etc.ready 

facilitate 
test sets greatly 

micro-ohms. 
Shallcross 

low resistance and 800,000 
the electrical 

conductivity 
comparison 

tests between arm- 

atures 

from testing ants, 
Their uses rang seals to contacts, under , ohm, 

of bonds, welds and measurement 
laboratory 

or 

or for making any either held, 
atures LRT-1. 
Suitable units nare se available 

Write for Bulletin 

production 

KELVIN plus WHEATSTONE 
RANGES IN ONE HANDY 

BRIDGE 
Why pay for two instruments when one will do both jobs? Providing both Kelvin and Wheatstone ranges from 0.0001 ohm to 11.11 megohms, this Shallcross No. 638-R combined bridge is highly ac- curate and outstandingly convenient. Priced at only a little more than a single bridge with a limited range, it is a typical example of Shallcross instrument efficiency and economy. 

DECADE 
RESISTANCE 

BOXES 
MATCH YOUR 

.. exactly 
Bores provide 

tandard Resistance Bo range from 
Types 

Over 40 Shallcross available av 
ohml to 

s°egohms and are 

the widest assortment 
111 tot Practically 

any 

1 7 dials from 
sizes and prices write tot bulletin. 

Styles, need. 
available iorptoductionteshng 
laboratory 

SHALLCROSS MANUFACTURING COMPANY 
Collingdale Penna. 
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The Name is 

for 

Magnet Wire with the 
Perfected Insulation 

*TRADE MARK 

Combines all the Desirable Properties of Formvar and Nylon Coatings 

Belden 

Years of development work have 
produced this new and superior mag- 
net wire insulation. Belden Nylclad* 
Magnet Wire combines the desirable 
properties of Formvar and Nylon 
types. Its tough, durable coating elim- 
inates the need for paper or textile - 
covered wires (in many applications) 
and reduces winding space require- 
ments. Nylclad* provides increased 
toughness, increased solvent resist- 

ance,and resistance to softening under 
heat; it is not subject to solvent 
crazing. Nylclad* means improved 
windability - more compact coils - 
many over-all plus values at no 
increase in price. 

It will pay you to investigate 
Nylclad* Magnet Wire - another 
Belden development that makes for 
lower over-all costs. Write, today, 
for test data. 

MAGNET WIRE Belden Manufacturing Co., 4625 West Van Buren Street, Chicago, Illinois 
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CARLO 
F ENGINEER W 

RíNSMITTE R-D 

40M W144 -TV, 

More Proven Performance 

of the Eimac 3X2500A3 

The Eimac 3X2500A3 is one of the outstanding vacuum tube 

developments made during recent years. Consistent performance, 

long life, and low cost account fo- its filling the key socket positions 

in many important recently designed equipments. 

The 3X2500A3 is a compact, air-cooled triode. Ifs coaxial con- 

struction results in minimum lead inductance, excellent circuit 
isolation, and convenience of use with coaxial plate and filament 
tank circuits. For AM service it is FCC rated for 5000 watts per 

tube as a high-level modulated amplifier. It has comparatively low 

plate -resistance, high transconductance, and will provide effective 
performance over a wide range of plate voltages at frequencies 

extending well into the VHF. 

Reports from many engineers, like Mr. Dodd of WFAA-TV, con- 

firm the outstanding transmitter performance, simplified mainten- 

ance, and low tube replacement cost made possible through the use 

of the Eimac 3X2500A3. Consider this unequalled triode for your 

applications ... complete data are free for the asking. 

EITEL-McCULLOUGH, INC. 
SAN BRUNO, CALIFORNIA 

w110.1, 
a. DAttie 111111111111111015 

Septea,b le, 1850 
El tel -yo Culleneb, 
San íàuno, California 

Gentlemen: 

thought you 'atEbt be lntereatsa In knoelnó 
we are using EttiC 3%i500y3 tubes 

In th. h1E 
4h4nnnl 

that 
Tv transmitter finely 

of our their performance. and 
a very happy viti, tube !lure In Tact, w 

are 
fa since ae .:rent. 

hare to e 
4 and in tenanae problem41r. lobe Cost la low dependable 

air cooled 
Ore CInlmlgwtl nn veins th16 d tuba. it is e Pleasurafor 

me to racy:mead 
Yaur fine Product. 

--Sin``cerely?your», `. aL -(19,4.1''e 
Carle. Z. Dodd, 
chief Engl-rear 

Eimac 3X2500A3 

GENERAL CHARACTERISTICS 
ELECTRICAL 
Filament: Thoriated tungsten 

Voltage 
Current 
Maximum starting current 

Amplification Factor (Average) 
Direct Interelectrode Capacitances (Average) 

Grid -Plate - - - - - - 
Grid -Filament 
Plate -Filament 

Transconductance (i= 830 ma., E5=3000 v.) 
MECHANICAL 
Cooling 
Maximum Overall Dimensions: 

Length 
Diameter 

Net Weight 
RADIO FREQUENCY POWER AMPLIFIER 
Ground -Grid Circuit 
Class -C FM Telephony 
TYPICAL OPERATION (110 Mc., per tube) 
D -C Plate Voltage - - - - - 

D -C Grid Voltage 
D -C Plate Current 
D -C Grid Current 
Driving Power (Approx.) 
Useful Power Output 

Export Agents: Frazar & Hansen, 301 Clay St., San Francisco, California 

3700 
-450 

1.8 
225 

1600 
6850 

7.5 volts 
48 amperes 

100 amperes 
20 

20 uufd 
48 uufd 
1.2 uufd 

20,000 umhos 

Forced air 

9.0 inches 
4.25 inches 

5.8 pounds 

4000 volts 
-550 volts 

1.85 amps. 
275 ma. 

1900 watts 
7500 watts 

*COMPLETE DATA AVAILABLE FREE 

the 3X2500A3 is another 

41rar Eimac contribution to electronic progress. 
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I - 
#` 

, irl 
MODEL 325B 

MUM"e 

Three new regulated DC units - 360B, 

g20B, 560B, - supplement Sorensen's 

dependable line of DC Power Supplys. 

As always, Sorensen combines the high- 

est quality components with consistently 

fine workmanship. This means rugged 

construction and trouble -free 
are 

opera- 

tion,alwaa }'et Sorensen prices 
s 

reasonable ! 

MODEL 360E 

DC POWER SUPPLY SPECIFICATIONS 

MODEL 5008 

MODEL No. 
Output voltage 
Output current 
Output voltage, bias 
Output current, bias 
Low AC voltage 

(center -tapped, 
unregulated) 

Ripple 

325B 
0 - 325 
0-125Ma. 
0- 150 
0-5Ma. 

360B 520B 5608 5008 
175 - 360 200 - 500 0- 500 0- 500 
0 - 120 Ma. 0 - 200 Ma. 0 - 200 Ma. 0 - 300 Ma. 

0-150 0-150 
0-5Ma. 0-5Ma. 

1000 B 

200 - 1000 
0 - 500 Ma. 

6.3 at 10 amp. 6.3 at 10 amp. 6.3 at 10 amp. 6.3 at 10 amp. 6.3 at 10 amp. 
10 my 10 my 10 my 10 my 10 my 20 my 

Regulation accuracy: ±0.5%. 
Input: 105 - 125 volts AC, 50-60 cycles, single phase. 
Units are normally self-contained. All can be provided with a front panel for rack mounting. 
Models 325B, 500B, and 1000B are metered. 

Write for Complete Literature 
For regulated loua voltage supplys 

investigate Sorensen's line of NOBATRONS. 

and iiim/ianiO. inia. 
375 FAIRFIELD AVE. STAMFORD, CONN. 

MANUFACTURERS OF AC LINE REGULATORS, GO AND 400 CYCLES; REGULATED OC POWER SOURCES; ELECTRONIC 

INVERTORS; VOLTAGE REFERENCE STANDARDS; CUSTBhI BUILT TRANSFORMERS; SATURABLE CORE REACTORS 
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`Ì/!/Z1r unlimited ... 

All-weather testing will 

PROVE YOUR PRODUCT 
Assure maximum value from each research dollar invested and 
from every hour of human effort expended in your development 
or manufacturing program by relying on Northern -Zaleski test 
chambers for complete, accurate test data-the soundest foun- 
dation on which to base your operation. 

Northern -Zaleski atmospheric test chambers (with fully auto- 
matic cycling and recording systems, if desired) are your assur- 
ance of complete dependability and highest precision in 
meeting all test requirements. Temperature ranges of -150°F. 
to +200°F., humidity ranges of 10% to 98%, and simulated 
altitude ranges of 0 to 100,000 feet are available in standard 
chambers of from 3 to 800 cubic feet. Field construction to 
25,000 cubic feet. 

PRESSURE/ 

makes the 
differen 

Laboratory facilities to run JAN spec tests 

Research and development services available 
Test chamber repair -rebuilding -maintenance 

r 
W 

HUMIDITY San mrrled 
PRATT OVAL, GLEN COVE, LONG ISLAND, N. Y. 

ELECTRONICS - November, 1950 47 

www.americanradiohistory.com



Major Advance in Electric Control 
Increases Production From Industrial Operations 

With production demands reaching toward fresh all- 
time highs, this new P.A.T.'50 Control comes at the ideal 
time to help Thousands of firms increase the output of 
their industrial fùrnaces. Here's why : 

This Control has something that's brand new. It acts on 
the speed of swings in furnace load, as well as on their 
size and permanence. Thus, if temperature changes 
gently, it is gently nudged back into line. But if it starts 
off briskly-as when the furnace door is opened- 
P.A.T.'50 reacts briskly. The faster the change, the fur- 
ther P.A.T.'50 moves the fuel valve. Then, at the instant 
this action begins to head off the change, the Control 
starts backing away. By putting on the brakes it brings 
temperature back in line smoothly, rapidly. 

This "Rate Action" increases production because it re- 
duces the length of time a furnace is off temperature. It 
means more heats per week. 

P.A.T.'50 is the On'ly electric positioning control with 
Rate Action. It's a unique L&N .contribution to auto- 
matic regulation. 

Also, Proportioning and Reset Actions are more re- 
sponsive than before. These two components have always 
been vital to automatic control, and of course continue so. 
They stop the normal, every -day temperature swings 

1 1 MEASURING INSTRUMENTS TELEMETERS AUTOMATIC CONTROLS HEAT -TREATING FURNACES 

LEEDS & NORTHRUP CO. 

which are started by changes in the size and permanence 
of the furnace load. 

When we gave P.A.T. its third component of rate 
action-and introduced it in this '50 model-we were 
able also to increase the sensitivity and range of adjust- 
ment of proportioning and reset components. The result- 
ing improvement in control action shows up at all times, 
but especially when temperature is being stubborn-try- 
ing to edge away from the control point, or to level off 
incorrectly. Even without rate action, P.A.T.'50 would 
do a better -than -ever job. But with rate action, results 
are far superior to any previous electric control. 

The News is in the Control Unit. Everything new in 
P.A.T.'50 is in the Control Unit-the device in center of 
above illustration which is usually mounted below the 
Speedomax or Micromax Recording Controller, and 
which links that instrument to the fuel -valve -driving 
mechanism. In line with our policy of making improve- 
ments readily available to users of our equipment, earlier 
installations of P.A.T. Control can be converted to 
P.A.T.'50 by replacing the Unit and making slight 
changes in the Controller. The new Unit is fully elec- 
tronic-has no moving parts except two hermetically - 
sealed relays. 

For complete details, contact our nearest office, or write 
us at 4979 Stenton Ave., Philadelphia 44, Pa. 

Jrl. Ad ND4-33(1) 
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they 

may 

look 

COMPACT! 

DEPENDABIF' 
Best ... by Field Test 

Type BBR 
MINIATURE 

ELECTROLYTIC 
CAPACITORS 

anode risers connected 

directly to outer leads 

... new construction eliminates shorts to the container! 

C -D 

1 

Ñ pNr. 

. U. 

1 01 C 19; 

Another C -D first! Positive lead, of round 
aluminum wire, is clamped to special 
aluminum center piece providing con- 
tinuous metallic contact from foil to ter- 
minal lead. No foreign material sand- 
wiched between inner and outer leads- 
a consistent cause of floating opens and 
high resistance contacts. Also eliminates 
shorts in container. Other features are: 

High -purity aluminum electrodes-low elec- 
trical leckage! Cellulose -acetate wrap pre- 
vents "contamination" during assembly! 
Electrolyte centrifuged into container-fills 

section completely; provides reserve fluid 
for many years' use! Rubber bakelite insu- 
lation washer permits perfect seal! Stable 
electrolyte -a C -D exclusive-permits long 
shelf and operating life! 

For further information on these and 
other C -D electrolytics, write for catalog. 
CORNELL-DUBILIER ELECTRIC CORPORATION, 

Dept.K11-0 South Plainfield, New Jersey. 
Other plants in New Bedford, Brookline 
and Worcester, Mass.; Providence, R. I.; 

Indianapolis, Ind., and subsidiary, The 

Radiart Corp., Cleveland, Ohio. 

CONSISTENTLY DEPEND -00r'. 

CORNELL-n UBZLlER 
CAPACITORS VIBRATORS ANTENNAS CONVERTERS 

511.101,111 
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e .. this new campaign in 

11 

lafliPililible 
¡nds 

o 

4300 
°°-00 tiVelf5 

PÖST 
means more business for 

manufacturers who 
assemble their products with 

AMERICAN PHILLIPS SCREWS 
For years, American has been a "PHILLIPS-HEADquarters" ... en- 

gineering these modern fasteners into all types of products. 
Today, American joins in this new campaign in which millions of users of 

manufactured products are being told to look for the clue of extra quality... 
"The Phillips Cross -Recess Marks the Spot ..." 

A symbol that quality is built into a product with the modern 
Phillips fastener. 

American, with its new plant and equipment at Willimantic, Connecti- 
cut, is in a stronger position than ever before to meet the 
ing demand for Phillips fasteners. 
In addition, the facilities at its 
Norristown, Pennsylvania, plant 
and the large warehouse stocks 
maintained in Chicago have been 
established to help service distrib- 
utors and users of American Phillips 
Cross -Recessed -Head Screws. Write, 
telling us how American can be of 
help to you! 
AMERICAN SCREW COMPANY 
Plants at Willimantic, Conn., and Norristown, Pa. 

Warehouses at: Chicago 11: 589 E. Illinois St. Detroit 4: 504 Stephenson Bldg. 

ever grow - 

Can ou find the clue... 

t puzle? 
X narks the spot... 

Yesla PFI'L[JPS SCREW 
Yon don't have t. he a °aper -sleuth to detect the sign 7ftjiality on a modern product. 

itt t loot 'rehillips Cross. 
thing from refri .ra.tëra to rattle trails s, these famous s-r:i-,< make Poesbìc areepfrcc tighetcst at all fastening pointe. They're ,car assurance that s product is well brid. 

PHILUP$ Ces.R,e-,tsi- Brad SCREWS a tale at rrrtar, tutorierire 
end Av./ A3.1t nwfets. 
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FOLLOW 
THE LEADERS 

Westinghouse 

Sentinel 

-7 Av-zER 

STROM B E RG- 
CARLSON 

BUY WISE... 

BUY THE ORIGINALS ... 
BUY HYTRON 

TV FIRSTS 

BENDIX 

CROSLEY 

PHI LCO 

hallicrafters 

lifftitan 

OF REGE\V\G Z 
J`OES1 MwHUFAGt\1RER 

nnts.z n i 
AMO ELEGlRON\ 

- 

aUM01 

Emerson 

Magnavox 

Ask for the original Hytron TV firsts: Hytron 1X2 compact, 

high -voltage TV rectifier. Hytron 6BQ6GT, 25B06GT extra - 

performance deflection amplifiers. Hytron 6U4GT high-perveance 

damping diode. Hytron 12BH7 twin -triode sweep amplifier with superior efficiency. 

Hytron 16RP4 original rectangular TV picture tube. 

MAIN OFFICE: SALEM, MASSACHUSETTS 
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Interinodula lion can b,. measured 

quickly and accurately with MEASUREMENTS' 

new, portable MODEL 31 
INTERMODULATION METER 

COMPLETELY SELF-CONTAINED 

To insure peak performance from all audio 
systems; for correct adjustment and mainte- 
nance of AM and FM receivers and transmitters; 
checking linearity of film and disc recordings 
and reproductions; checking phonograph 
pickups and recording styli; checking record 
matrices; adjusting bias in tape recordings, etc. 

e/ 

MODEL 30 INTERMODULATION 
METER 

This model has a test generator providing, 
a low frequency range of 40, 70 and 100 

cycles, a high frequency range of 2000, 7000 
and 12,000 cycles, either separate or mixed 
in a 1/1 or 4/1 ratio. 

The analyzer will operate from 20 cycles to 
200 cycles and from 2000 cycles to 20,000 
cycles. 

A direct -reading meter measures intermodu- 
lotion percentages from 0.1% to 30%; test 
generator output voltages from .01 to 100 v. 

( -30 to +20 DBM); analyzer input voltages 
from .0001 to 100 v. (-70 to +40 DBM). 

Detailed circular on request 

#EKTers .ear, 
cAT16P 

TEST SIGNAL GENERATOR 

ANALYZER 

VOLTMETER 

POWER SUPPLY 

MEASUREMENTS CORPORATION meets the demand for 
compact, easily -operated intermodulation equipment! The 
MODEL 31 is moderately priced, yet extremely accurate and 
built to the same rigid specifications of all "LABORATORY 
STANDARDS". 

One section of the MODEL 31 supplies mixed audio fre- 
quencies to the apparatus under test; the resultant signal 
from the apparatus is then applied to the analyzer section of 
the MODEL 31 to be filtered, amplified, demodulated and 
metered. The meter is direct -reading in percentage of inter - 
modulation and input volts. 

Specifications: 
GENERATOR 

LOW FREQUENCY: 60 cycles. 
HIGH FREQUENCY: 3000 cycles. 
LF/HF VOLTAGE RATIO: Fixed 4/1. 
OUTPUT VOLTAGE: 10 v. max. into high 

impedance or +5 DBM matched to 
600 ohms. 

OUTPUT IMPEDANCE: 2000 ohms. 

RESIDUAL INTERMODULATION: 0.2% 
max. 

Power supply: 117 volts, 50/60 cycles, 30 
deep. May be mounted in standard 7" 

ANALYZER 

INPUT VOLTAGE: Full scale ranges of 
3, 10 and 30 volts RMS. Less than one 
volt of mixed signal is sufficient for 
operation. 

INPUT IMPEDANCE: Greater than 400 
K ohms. 

INTERMODULATION: Full scale ranges 
of 3, 10 and 30%. 

ACCURACY: t 10% of full scale. 
OSCILLOSCOPE connection at meter. 

watts. Dimensions: 8" high x 19" wide x 9" 
relay rack panel space. Weight: 16 lbs. 

MEASUREMENTS CORPORATION 
BOONTON NEW JERSEY 
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RAØiA?I. 

ERIE TYPE 325 
High Frequency By -Pass Capacitor 
Will Help Solve Your Problem 

LOW INDUCTANCE 

UNIFORM INDUCTANCE FOR RESONANCE 
BY-PASSING 

RUGGED HIGH TERMINAL FOR TIE -POINT 

FULLY SHIELDED 

One solution to control of regeneration and radiation in 
TV sets lies in better by-passing ... and Erie Style 325 
Stand -Off Ceramicon provides the solution in concrete 
form. This ceramic capacitor is made especially for 
high frequency decoupling and offers an outstanding 
combination of features never before offered in the 
low -price field. 

A by-pass to the ground is provided through the short- 
est possible path, in a completely sealed metal case. 
Full advantage is taken of the concentric cylindrical 
electrode configuration in maintaining this short path, 
resulting in extremely low series inductance and effec- 
tive v.h.f. by-pass. 

Push -on clip facilitates high speed assembly ... or 
shell may be soldered directly into a hole in the chassis. 
Post terminal provides a sturdy tie -point for several con- 
nections, at tube socket terminal height. The capacitor 
possesses unusual mechanical ruggedness. 

Write for detailed information and samples. 

a 

.062" DIA. 

187 `I 
DIA. 
oor- I 

4.250 DIA.* 

PATENT APPLIED FOR 

5' Dú<íQioac 

ERIE RESISTOR CORP., ERIE, PA. 
LONDON, ENGLAND . . TORONTO, CANADA 
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When you're building any of thousands of complex 
industrial and military electronic devices, reliable 
components are a must. 

To give you, the designers of these devices, the 
utmost in reliability, General Electric is constantly at 
work improving and redesigning in its ever growing 
line of electronic components. 

The list at left only partially covers the thou- 
sands of parts in the complete G -E line. We'll tell 
you about as many of them as space will permit in 
these pages from month to month. Apparatus Depart- 
ment, General Electric Company Schenectady 5, N. Y. 

ELECTRONICS 

2 ELECTRONIC COMPONENTS 

A HIGHEST DUALITY LINE 

-constantly improved and added to 
for your equipment designs 

APPARATUS DEPARTMENT 

Meters and instruments Timers 

Capacitors Control switches 

Transformers Selsyns 

Pulse -forming networks Relays 

Delay line Amplidynes 
Reactors Amplistats 

Thyrite Terminal boards 

Inductrols Glass bushings 

Voltage stabilizers Thermistors 

Fractional hp motors Dynamotors 

ELECTRONICS DEPARTMENT 

Tubes Speakers 

Television components Quartz crystal unit; 
Phono pickups Germanium diodes 

Mal 
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TIMELY HIGHLIGHTS 

ON Gá COMPONENTS 

LINE -VOLTAGE STABILIZERS 

-get rid of ups and downs! 

THYRITE- 
R varies inversely as E4 

When you're after a steady 115 volts at the input of 
your equipment and the line is fluctuating any- 
where between 95 and 130, use a G -E voltage 
stabilizer. These units use a special transformer 
circuit to provide a stabilized output voltage 
within ±1% of 115 volts for fixed, unity -power - 
factor loads. Fast response of G -E stabilizer restores 
normal output voltage in less than three cycles. 
15-, 25- and 50 -va stabilizers are small enough to 
mount on radio or electronic instrument chassis 
(2 inches high, 9 inches long) . Standard ratings 
up to 5000 va are available in larger sizes. Write 
for Bulletin GEA -3634. 

TYPE HMA RELAYS-up to 30 amps, closing 

The G -E Type HMA relay is only the size of cigarette 
package, but it closes at currents up to 30 amperes! HMA 
relays have self aligning, silver -to -silver contacts; are posi- 
tive in action, instantaneous in operation. They're avail- 
able in either back or front connected models. For coil 
voltages of 6, 12, 24, 32, 48, or 125 d -c; 115 or 230 a -c. 
Single- or double -break contacts. Bulletin GEA -5457. 

r 

L 

With the unique electrical property of varying in- 
versely in resistance as the fourth power (or even 
higher) of the applied voltage, Thyrite* resistance 
material has solved many problems for the design 
engineer. 

Use it with a -c, d -c, or short duration pulses; for 
such applications as the limiting of voltage surges, 
stabilization of rectifier output voltages, control- 
ling of voltage -selective circuits, and potentiom- 
eter division of voltages. 

Thyrite comes in disk form in diameters from 
0.25 to 6.00 inches, with or without mounting 
holes. Smaller sizes are furnished with wire leads. 
See Bulletin GEA -4138. 
*Registered Trade Mark of General Electric Co. 

General Electric Company, Section A667-8 

Apparatus Department, Schenectady 5, N. Y. 

Please send me the following bulletins: 
Indicate 
(v) for reference only GEA -3634 Voltage stabilizers 

(X ) for planning an immediate D GEA -4138 Thyrite 
project D GEA -5457 HMA relays 

Name 

Company 

Address 

City State 
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ee'BENDINCINTILLA 
ELECTRICAL CONNECTORS 

SHELL 
High strength alumi- 
num alloy ... High 
resistance to corrosion 
... with surface finish. 

e 

J le 

CONTACTS 

High current capacity 
... Low voltage drop 

. No additional 
solder required. 

SCINFLEX* ONE- 
PIECE INSERT 

High dielectric strength 
. . . High insulation 
resistance. 

offer you this IMPORTANT 

Aopr EXCLUSIVE FEATURE 

LLUS ALL THESE OTHER FEATURES 

Moisture -proof 
Radio Quiet 
Single -piece Inserts 
Vibration -proof 
Light Weight 
High Insulation Resistance 
Easy Assembly and Disassembly 
Fewer Parts than any other Connector 
No additional solder required 
e 

BENDIX 
SCINTILLA 

... PRESSURE TIGHT SOCKET 

CONTACT ARRANGEMENTS! 
Outstanding design and fine workmanship, 
combined with materials that meet the re- 
quirements, assure the splendid performance 
of Bendix-Scintilla "pressurized" electrical 
connectors. These units include both pin and 
socket arrangements for all sizes of contacts. 

*SCINFLEX dielectric material is a 
new development that assures unequalled 
insert performance. It is available only in 
Bendix-Scintilla Electrical Connectors. 

Write our Sales Department for detailed information. 

SCINTILLA MAGNETO DIVISION 
SIDNEY, NEW YORK 

Lsrel Siln Ikeda felas,boeel Dinsius, it Filth Avenue. New Tod 11. Nee Tod 

FACTORY BRANCH OFFICES. 

K. 117 f. Providenclo Avenue. Burbank. Calif. 23235 Woodword Avenue, Ferndale, Mich. - 7829 W. Greenfold Avenue, Wilkie l4tdac. 

AVIATION CORPORATION 
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Ceramic models 
available for 
economy and 
where fine preci- 

sion of all metal 

parts isnot needed. 

eat 
Miniature 

/sealedare Waterproof 
Obtainable with 

Lucite scales and 

Magnetic Shielding 

Larger sizes available 
21/2" round 
21/2" square 
31/2" round 
31/2" square 
4" square 

JAN -I-6 and A.S.A. specifications 

Built to Conform to Forthcoming JAN Spec. for 11/2" Meters 

POWER ed,,,,020: . . 

ALL METAL CONSTRUCTION 

®with 

ALUMINUM FRAME 

ALUMINUM WINDING CORE 

Assuring Maximum Beat Dissipation 

MODEL 245 up to 50,000 ohms (25 watt) - 75,000 ohms (So 1Natt) 

MODEL 241 - up 

These exceptionally high resistances 

are possible because of new develop- 

mentsId in material and 

to JAN -R-22 
Specifications. 

PRECISION 

FEATURES 

linearity Accuracy -+0.2% 

Resistance Accuracy -2-1 a/,, 
19 

SPECS. 

High Humidity Models JAN -R- 
y 

Non -Linear Models 

Send AU Inquiries to Dept. E-1 for Full Information on 

Our Complete Line 

AMSCO CORPORATION 
45-01 NORTHERN BOULEVARD, L. I. C. 1, N. Y. 
MANUFACTURERS OF SCIENTIFIC PRECISION EQUIPMENT FOR OVER A QUARTER OF A CENTURY 
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CONSOLIDATED'S 
LOW COST 

HIGH QUALITY 

COMPACT DESIGN 

Zecoadieuy OSCILLOGRAPH 
A PRECIS"ON RECORDING INSTRUMENT TO MEET YOUR BUDGET 

Choice of 9- or 14 -trace capacity 

10 quick -change record speeds (14' to 100" per sec.) 

Easily detachable record magazine (capacity 125 ft. 
of 5" paper) 

Uses standard Consolidated Series 7-200 Galvanometers 
Automatic record numbering 

Two static reference traces 

Record footage indicator 

Precision timing system (.01- and .10 -sec. timing lines) 

Constant -temperature galvanometer block 

Simultaneous viewing and recording 

Choice of a -c (115 v, 60 cycle) or d -c (24-28 v) models 

Compact design (dimensions: 9" x 9's" x 19's", weight: 
48's lbs.) 

4 -point shockmount base (optional) 
Trace identification (optional) 

Designed to meet the needs of those who require the utmost in performance, but 

who must operate on a limited budget, the new Consolidated Recording Oscillograph, 

Type 5-116, is engineered to the precise standards of the larger Consolidated Oscillo- 

graphs-yet is drastically lower in price. 

Using the widely accepted Consolidated Series 7-200 Gal- 

vanometers which offer a sensitivity and frequency for every 

job-the 5-116 Oscillograph produces records possessing quality 

and accuracy equal to those of the finest instruments heretofore 

available. 

Compare the 5-116 with any oscillograph now available. 

Regardless of the size of your budget, you can't find a better value. 

For further information write for Bulletin CEC -1521-X2. 

Removable case assures maxi- 
mum accessibility. Rugged con- 
struction maintains accurate 
alignment of components. 

NEWAMPLIFIER A new, low-cost, 4 -channel, 3-kc Carrier Amplifier, Consolidated Type 1-118, is now available as a com- 
panion to the 5-116 Oscillograph, making a versatile recording system for the static -dynamic measurement of strain, pressure, and 
acceleration. Frequency range is flat from 0-500 cps. For further information write for Bulletin CEC -1522-X2. 

CONSOLIDATED ENGINEERING 
CORPORATION 

Analytical Instruments for Science and Industry 
620 NORTH LAKE AVENUE PASADENA 4, CALIFORNIA 
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Here's the ideal amplifier for control applications 

SENSING 
ELEMENT 

CONTROL TRANSFORMER 

THERMOCOUPLE 

PHOTO ELECTRIC CELL 

MECHANICAL GAUGING BY 

CHANGE OF RESISTANCE, IN- 

DUCTANCE OR CAPACITANCE 

CONTROLLED 

DEVICE 

MAGNETIC 
AMPLIFIER 

EFFECTIVE ACTION 
PRODUCER 

MOTOR 
SOLENOID 
RELAY 

SATURABLE REACTOR 

GENERATOR FIELD 

HEART OF THE 
AMPLIFIER 

REACTOR WITH 

PERMERON CORE 

V 

Why? Well, for one thing it's a magnetic amplifier. The advantages 

are obvious: there are no moving parts - hence, there's nothing to 
wear out. It's shock -proof and vibration -proof. 

Secondly, it has a core of PERMERON - I -T -E's amazing new 

core material. We say "amazing" because all PERMERON cores have 

identical magnetization characteristics. This means designers can pre- 

dict amplifier performance accurately and positively before under- 

taking the expensive job of winding and potting the reactor! 

Furthermore, the lower control currents required in amplifiers 

made with PERMERON cores result in space -saving equipment with higher 

amplification factors and faster response time! 

Magnetic amplifiers with PERMERON cores are now being pro- 

duced by several large electrical manufacturers for an ever-expanding 

field of uses. These cores, with their amazing characteristics, have 

helped make magnetic amplifiers practical for many new uses and 

better for many old ones. 

If your business is amplifiers, or controls, it will pay you to take 

another look at PERMERON! 

to DYNAMIC 
(1000 CY) 

STATIC 

A 

20 

OD =175" 

ID :IO" 

H :I 1/B" 

Wql=411b 

For additional information write-I-T-E Rectifier Division, or consult your local I -T -E Representative 

7_3 

ERMERON 
A product of Rectifier Division, I -T- E CIRCUIT BREAKER COMPANY, 

19th & Hamilton Streets, Philadelphia 30, Pa. 

MECHANICAL RECTIFIERS SWITCHGEAR UNIT SUBSTATIONS ISOLATED PHASE BUS STRUCTURES RESISTORS SPECIAL PRODUCTS 
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the New 

PYRAMID 

"Humidi-Seal" 
(TUBULAR PAPER CAPACITOR) 

Ruggedly built to 
withstand undue 
vibration and rough 
handling 

Outer tube 
plastic impregnated 
to prevent 
moisture -absorption 

Light outer coat 
of high -temp wax 
provides 
double protection 

Each end 
plastic sealed 
against moisture 

Leads anchored 
securely in solid 
plastic end 

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

WRITE FOR COMPLETE LITERATURE 

Representatives and Distributers 

throughout the U.S.A. and Canada 

PYRAMID 

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 

Mobilization Miscellany: Indus- 
try and government have plans for 
mobilizing electronics production 
facilities to handle any military 
needs in the immediate future. 
From where we sit it seems as 
though the industry's planning is 
most advanced, and some people 
in Washington privately admit it. 

Possible new government body 
is the Electronics Production Re- 
sources Agency, proposed as a 
means of coordinating require- 
ments of the military departments 
under the direction of the Muni- 
tions Board. It would consist of 
two members from Army, two from 
Navy, two from the Air Forces and 
one Munitions Board observer, 
plus a combined military and 
civilian staff. It would work close- 
ly with the Electronics Division 
of the Defense Production Agency, 
which is under Department of 
Commerce auspices. Not yet ap- 
proved but no doubt will be. 

Add to the three industry bodies 
reported last month as engaged in 
mobilization planning the Elec- 

- tronic Parts Manufacturers As- 
sociation, with offices in the 
Capitol. Representing "smaller 
independent parts manufacturers." 
No connection with RT,MA. 

Washington scuttlebutt has it 
that if the President asks for and 
gets an additional ten -billion dol- 
lars in early 1951 at least one of 
these billions will go for elec- 
tronics equipment. This would be 
over and above the $2 -$2.4 -billion 
orders for the balance of 1950 and 
fiscal 1951 mentioned last month. 
The predicted pyramiding is al- 
ready beginning, even before elec- 
tion. 

Shortages of raw materials 
needed in our field are already de- 
veloping. Watch, in particular, 
aluminum, copper, lumber, nickel, 
soda ash, steel, tin and tungsten. 
How much is real shortage and 
how much is the result of stock- 
piling no one seems to know. 

Speaking Of Mobilization, it is 
becoming more and more evident 
that mobile communications equip- 
ment constitutes an important 

part of current civilian -defense 
planning. 

Judging by many recent and 
dovetailing signs, people with such 
equipment to sell should, in this 
order, (1) step up normal con- 
tacts with local police officials, (2) 
backtrack among similar state 
officers who may have been 
neglected in recent years and, (3) 
cultivate a few federal men co- 
ordinating the nation's civilian - 
defense effort. 

Most actual buying will prob- 
ably be done by cities and towns, 
the present emergency constitu- 
ting an excellent excuse to buy 
more mobile radio equipment they 
have wanted for a long time any- 
way. Some will be done by States 
egged into it from above and be- 
low. And Washington officials are 
worth cultivating if for no other 
reason than to see that any recom- 
mended equipment specifications 
are flexible. 

Bracket Standards: The word 
"bracket", now part of television 
terminology, is of typographical 
rather than technical origin. It 
refers merely to the symbols em- 
bracing the wide range of scan- 
ning rates needed to cover exist- 
ing black -and -white and proposed 
color transmissions, symbols such 
as we use here [?%$¢#1]. 

Public Confusion can be counted 
upon if and when bracket stand- 
ards are adopted and stations 
start transmitting part or full time 
in color. 

To begin with, existing receivers 
tuned to such stations will see 
nothing but a blur; accessories 
will be required to resolve the 
blur and provide a black -and -white 
picture. 

Even with such accessories, or 
with a new set in which a switch- 
ing circuit (see p 66) has been 
provided, the black -and -white pic- 
ture obtained from a color pro- 
gram will have only about one 
third the detail to which the pub- 
lic is accustomed. 

Finally, it will be necessary to 
buy another accessory, or another 

ei 
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eimmonommimmwm 
Better TV picture resolution 

better picture gamma 

...with this 
SYLVANIA Type 1N60 

Germanium Diode 

This diode is a point contact rectifier, designed for effi- 
cient and dependable service as a video detector diode 
for TV receivers. 

In terms of set performance, the efficiency of this 
Sylvania Germanium Diode means better picture reso- 
lution, especially at low signal levels. The improved line- 
arity means better picture gamma, or range of picture 
contrast, in the near white regions where human vision 
is most critical. 

Rugged Construction 

The Sylvania 1N60 has construction features which as- 
sure long, trouble -free life and electrical stability. Flex- 
ible tinned leads are swaged to nickel end caps which 
are welded to threaded brass plugs. These plugs are 
screwed and firmly cemented into a strong ceramic body, 
thus providing a thermal reservoir, insulating the pig- 
tails from the active element and permitting close solder- 
ing. For further information mail the coupon today. 

ELECTRONIC DEVICES; 

RADIO TUBES; TELE 

VISICN PICTURE TUBES; 

ELECTRONIC TEST 

EQUIPMENT; FLUORES- 

CENT TUBES. FIX- 

TURES, SIGN TUBING. 

WIRING DEVICES; LIGHT 

BULBS; PHOTOLAMPS: 

TELEVISION SEIS 

SYNNIA 
ELEdERI c 

jImportant ADVANTAGES 
for set designers 

1. Low series capacitance (plate - 
cathode) 

r 

2. 

3. 

4. Absence of contact potential 

5. Compact size and ease of 
mounting 

6. Ruggedness and permanence 
of ceramic 

Low shunt capacitance (stray 
to ground) 

7. 

Complete freedom from hum 

Built-in thermal insulation ... 
(no soldering danger) 

Sylvania Electric Products Inc. 
Advertising Dept. E-1011 
Emporium, Pa. 
Please send me ratings and full information 
about Sylvania Germanium Diode, Type 1N60. 

Name 

Company 

Street 

City_ Zone State 
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BUSINESS BRIEFS (continued) 

SHOCK AND VIBRATION NEWS 

COLLINS 
new vhf radio equipment 

USES AIR -DAMPED 

BARRYMOUNTS 

FOR ASSURED CONTROL 
OF 

SHOCK AND VIBRATION 
A full line of navigation and communications equipment - developed by Collins 
for aircraft use in the vhf and uhf bands - makes available to the aviation 
industry complete integrated radio facilities that meet all requirements for 
navigation and communications over Federal airways. 

This new Collins equipment obtains vital protection against 
shock and vibration with air -damped BARRYMOUNTS. 

In the Collins application, the unit BARRYMOUNTS support mounting bases, 

of Collins design, in single- and dual -unit styles, with provision for plug-in 
connection of navigation and glideslope receivers, accessories, and transmitter. 

Unit air -damped BARRYMOUNTS can also be furnished for 
direct installation to airborne instruments and in combination 
with Barry -built standard and special mounting bases. 

Whatever your shock or vibration problem, Barry experience and consulting 
engineering facilities offer a sure solution. Write for free catalog listing stock 

BARRYMOUNTS; for special information, 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 

new set, in order to actually see 
a picture in color. 

We would hate to be the station, 
manufacturer, distributor, dealer 
or serviceman who has to explain 
all this to laymen. 

Station Economics could, we 
think, become quite involved when 
either color or black -and -white 
time is available to television 
sponsors. 

How many people will initially 
constitute the color audience? 
How many who see the program 
will be looking at it in color and 
how many in black -and -white? 
Who will take the financial rap 
while the color audience is being 
built, the stations or the sponsors? 

This, it seems to us, is where we 
came in. 

Railroads are now using a whale 
of a lot of electronic communica- 
tions equipment. Here's a list 
showing the number of radio and 
carrier -current transmitters in use 
as of July 15: 

Alabama Great Southern 
Alton & Southern 
Apache 
Atchison, Topeka & Santa Fe 
Atlantic Coast Line 
Baltimore & Ohio 
Bangor & Aroostook 
Barre & Chelsea 
Bessemer & Lake Erie 
Birmingham Southern 
Boston & Maine 
Brooklyn East. Dist. Term 
Carbon County 
Central of Georgia 
Central Railroad of N. J 
Central Railroad of Pa 
Chattahoochee Valley 
Chesapeake and Ohio 
Chicago & Eastern Illinois 
Chicago & North Western 
Chicago, Burlington & Quincy 
Chicago Great Western 
Chic., Milwaukee, St. Paul & Pac. 
Chicago, Rock Island & Pacific 
Chicago, South Shore & South 

Bend 
Columbus & Greenville 
Colorado & Southern 
Delaware, Lackawanna & 

Western 
Denver & Rio Grande Western 
Des Moines and Central Iowa 
Detroit, Toledo & Ironton 
Duluth, Missabe & Iron Range . 

Elgin, Joliet & Eastern 
Erie . 
Fort Worth and Denver City 
Florida East Coast 
Georgia Northern 
Grand Trunk Radio Comm 
Great Northern 
Gulf, Mobile & Ohio... 
Illinois Central 
Jacksonville Term. Co 
Kansas City Southern 
Lake Terminal 
Lehigh Valley... 
Los Angeles Junction 
Louisville and Nashville 
Louisiana & Arkansas 
Louisiana & North West 
Maryland & Pennsylvania 
McKeesport Connecting 
Minnesota. Dakota & Western 
Missouri -Kansas -Texas 
Missouri -Kansas -Texas of Texas 
Missouri Pacific 
Modesto & Empire Traction 
Monessen Southwestern 

Radio 
12 
21 

7 
454 

26 
44 
41 

3 
10 5 
42 
25 

4 
3 

11 
12 

3 
3 

267 

10 
278 

50 
123 
143 

78 
9 

55 

Carrier 

20 
4 

5 

6 

49 - 
255 40 

11 
14 
22 

8 
293 

55 
20 
8 
3 

36 
61 
22 
14 

26 
11 
7 
6 

10 
5 

78 

3 

74 

27 

9 - 
5 - 

16 - 
S - 

210 22 
3 -- 

I1 
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Monongahela Connecting 
New Orleans Terminal Co 

13 
13 

New York Central 206 45 
New York, Chicago & St. Louis 178 
New York, New Haven & Hart- 

ford . 24 3 
Niagara Junction lo 
Norfolk & Western 4 
Northern Pacific 41 
Pennsylvania 83 830 
Pittsburgh & Ohio Valley 6 
Point Comfort & Northern Ry.. 4 
Richmond, Fredericksburg & 

Potomac 20 
River Terminal 10 
St. Louis -San Francisco 36 
St. Louis -San Francisco & Texas 3 
Seaboard Air Line. 103 
Southern Pacific 217 
Southern 229 
Steelton & Highepire 26 
Terminal RR. Assoc. of St. Louis 
Texas & Pacific 75 
Texas & New Orleans 7 
Toledo Terminal 16 
Union Pacific 109 
Union 13 
Walla Walla Valley 6 
Western Maryland 7 
Western Pacific 52 
West Virginia, Northern 3 

4,439 1,176 

Radio -Telegraph Carriers en- 
gaged in interstate or foreign 
communications and doing $50,000 
or more worth of business in 1949 
employed 97 engineers and paid 
them an average of $104 weekly. 
Radio operators totalled 380 and 
received $68, and there were 120 
marine -coastal operators receiving 
an average of $73 weekly. Figures 
from an FCC-Department of Labor 
joint report just released. 

Speaking before the late -August 
convention of the National Elec- 
tronic Distributors Association in 
Cleveland (attendance reported at 
2,400) RCA's Hal Bersche pre- 
dicted a one -billion -dollar elec- 
tronics replacements parts busi- 
ness by 1955. He thought there 
might be 2,600 distributors, and 
130,000 servicemen in the field by 
that time. 

Remington Rand has, we are 
told, so far sold 25 industrial tele- 
vision systems to such users 
as universities having medical 
courses, to schools training artists 
for commercial programs, to the 
military and others. 

Contrast between two industries 
with respect to communications 
equipment is emphasized by the 
story about the ferryboat that re- 
cently ran aground in a fog and 
unsuccessfully tried to summon 
assistance by means of whistle 
signals. It just happened that a 
radio -equipped taxicab was 
aboard, and a message through 
the cab's dispatching office 
brought a tug. 

SIGMA 
DOUBLE POLE 

SENSITIVE DC RELAY 

(one inch square chassis area) 

(Illustrated: Type 22RJ-CC) 

TYPE 22RJ CHARACTERISTICS 
ENCLOSURE - 1" x 1" x 13'4" high above chassis, hermetically 
sealed. 
WEIGHT - 3.5 ounces max. 
CONTACTS - 2 amperes nominal rating (DPDT max.) 
SENSITIVITY - Available standard adjustment approximately 
40 milliwatts for DPDT contacts. 
COILS - Insulated for 500 volts, wound up to 12,000 ohms, 
will dissipate 1 watt. 
VIBRATION - 15 g's vibration does not disturb contacts, changes 
operating points approximately 5%. 
SHOCK - 50 g's sustained acceleration does not disturb con- 
tacts or damage relay. (In least favorable orientation operating 
points change less than 2 to 1 at 50 g's.) 
STABILITY - Neither contact wear nor temperature extremes 
(-65° and 100°C) will affect operating points more than ap- 
proximately 5%. 

STANDARD DPDT ADJUSTMENT 

Coil Operate Release 

50 ohms 28.0 mils 10.0 mils 
100 " 20.0 " 7.0 " 
200 " 14.0 " 5.0 " 
500 9.0 " 3.1 " 

1000 6.3 " 2.3 " 
2500 4.0 " 1.4 " 
5000 " 2.8 " 1.0 " 
8000 2.3 " 0.8 " 

Write for Bulletin 22 

siGmA Instruments, Inc. 
SENSITIVE RELAYS 

62 Ceylon St., Boston 21, Moss. 
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Critical Requirements of 
Television Prove 

Remarkable Performance of 
Mallory FP Capacitors ! 

There can be no more convincing proof of superiority than 
the performance records hung up by Mallory FP Capacitors 
in the demanding field of television service. 

In one case, an outstanding television manufacturer kept 
detailed records of field failures of component parts over a 

six month period ... found only six Mallory failures, with 
nearly 400,000 FP Capacitors in service! 

That's service beyond expectations! 

That's why so many leading manufacturers insist on Mallory 
Capacitors that have set the pace in the industry for years. 
That's why 'you should specify Mallory, at no premium in 
price, for any application that demands continuous, trouble - 
free performance. 

MALLORY 
FP CAPACITORS 

Mallory FP Capacitors are designed 

to operate continuously at 85° C- 
and are famous for their long shelf 

life. Write for your copy of the 
Mallory FP Capacitor data folder. 

FP is the type designation of 
the Mallory -developed electro- 
lytic capacitor having the char- 
acteristic design pictured and 
famous throughout the industry 
for dependable performance. 

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

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

SERVING INDUSTRY WITH 

Capacitors 
Controls 
Rectifiers 
Special 

Switches 

Contacts 

Resistors 

Vibrators 
Power 

Supplies 

Resistance Welding Materials 
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ELECTRONICS....DONALD G. FINK....Editor... .NOVEMBER, 1950 

COLOR REPORT . . . On Oct- 
ober 11, the FCC issued its final 
report based on the color television 
hearing, in which it decided to 
adopt the CBS field -sequential sys- 
tem. We do not intend to criticize 
this decision, as such. It was ar- 
rived at after an exhaustive hear- 
ing, according to due legal process, 
by a body specifically set up by 
Congress to make such decisions. 
The Commission decided to adopt 
a noncompatible system because in 
certain vital respects it performs 
best now, and to discount the prom- 
ise that a compatible system would 
in the near future offer superior 
performance. The Commission 
elected to act on what it saw, rather 
than on what it foresaw. 

This may turn out to be a mis- 
taken judgment of the first magni- 
tude. But it may also be a correct 
judgment, if the promise of the 
compatible systems fails to be 
realized. Only time, many months 
of time, could have settled that 
issue beyond doubt. The Commis- 
sion was under crushing political 
pressure to make the decision now. 
It bowed to that pressure, and in so 
doing it took a calculated risk. 

Such risks are a conspicuous fea- 
ture of the commission form of 
governmental regulation. They 
must, we feel, be accepted as one of 
the costs of a much larger benefit, 
the democratic form of government. 

At that point, however, we pull 
the emergency cord and get off the 
train. We view with the utmost 
seriousness two aspects of the FCC 
"first color report". 

First, we are alarmed that the 
Commission has attempted to ex- 
tend its jurisdiction to a part of 
the body politic over which the 
statutes give it no authority. The 
Commission has "suggested" that 
all manufacturers modify the de- 
signs of their receivers so as to go 
into production, by a date as early 
as November 15th, with "bracket 
standards." If the manufacturers 
could not, in substantial majority, 
agree to do so by September 29th, 
the adoption of the CBS system 

CROSS 

TALK 

would become final forthwith. If 
they did agree, the decision would 
not be final before December 5th, 
and possibly not until January 5th. 
If the compatible systems show 
sufficient promise in that time, the 
decision might be put off indefi- 
nitely. Thus, the radio industry 
was asked to underwrite the CBS 
system before it was finally and 
officially adopted by the Commis- 
sion. The industry wisely refused 
to act on the proposal. 

Such action would have the effect 
of raising the list price of all new 
receivers by from $30 to $50, with 
no guarantee that the added equip- 
ment will be useful. Moreover, it re- 
moves from the public the choice of 
making an investment in the CBS 
system now, or waiting until the 
system establishes itself. Finally, 
the time schedule was patently un- 
realistic. In the 61 weeks from 
September 29th to November 15th, 
the industry could not possibly con- 
vert designs, procurement and pro- 
duction as the Commission sug- 
gests. In the circumstances, the 
Commission's suggestion can only 
be interpreted as an attempt to 
force the industry into accepting 
responsibility for a decision in 
which it had no part. This is "com- 
mission politics" at its worst. 

The second item concerns only 
one of the Commissioners, Robert 
F. Jones. Jones, in an 80 -page 
annex to the FCC color report, pre- 
sented "a study of the disgraceful 
treatment of the field -sequential 
system by the industry since 1940". 
The burden of this opus is that the 
industry committees, which have 
testified before the FCC on tele- 
vision matters, have systematically 
obstructed the introduction of color 

television by "sham engineering 
testimony". 

The industry committees re- 
ferred to are the 1940-41 National 
Television System Committee, and 
N.T.S.C. Panel 1, the Radio Tech- 
nical Planning Board and its Tele- 
vision Panel, and the Joint Tech- 
nical Advisory Committee, its 
supporting committees and consult- 
ants. According to Jones, none of 
the members of these groups, 
excepting the two CBS members, 
have presented consistent, reliable 
and trustworthy testimony during 
the past ten years. 

We wonder whether the worthy 
Commissioner knows the men he so 
recklessly and immoderately at- 
tacks. The combined membership 
of these committees comprises 121 
men, 45 of whom are fellows of the 
IRE, 25 directors, past and present, 
of the IRE, the present president of 
the IRE and eight past presidents, 
six men who hold the IRE Medal of 
Honor and four others who have 
won the IRE Morris Liebmann 
Memorial Prize. 

An indictment of these men is an 
indictment of the whole profession 
of radio engineering. They have 
built the radio service of the United 
States from its earliest days, they 
have managed the technical effort 
in electronics during two wars. 
Without their cooperation, the FCC 
simply cannot function in regulat- 
ing its highly technical domain. 

When one man aligns himself 
against a whole profession, fair- 
minded men will conclude that the 
man is wrong. The only "syste- 
matie" aspect of the record pre- 
sented by Jones is his own syste- 
matic rejection of any testimony 
that disagrees with his own no- 
tions. Moreover, the testimony is 
rejected not merely as wrong, but 
as intentionally dishonest. This is 
demagoguery. Any claim that 
all contrary testimony on a given 
subject has as its object the ex- 
ploitation of the public is rubbish. 
While Jones' views stand, he dis- 
qualifies himself as a judicial serv- 
ant of the people. 
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DUAL STANDARDS 

Chapin and Roberts, of FCC staff, point to automatic bracket -standard switch they 
developed and installed on Bendix model 235M1 chassis 

SINCE SEPTEMBER iST, when the 
FCC issued its report on fu- 

ture plans for color television serv- 
ice, equipment designers have been 
confronted with the prospect of re- 
designing transmitters and re- 
ceivers to accommodate the so- 
called "bracket standards." 

According to the report, the FCC 
may in the future authorize tele- 
vision stations to operate commer- 
cially on at least two sets of scan- 
ning standards, the present black - 
and -white 525 -line, 60 -field stand- 
ard and the CBS 405 -line, 144 -field, 
field -sequential color standard. To 
this end, the Commission has re- 
quested receiver manufacturers to 
state whether or not they would be 
able to convert their designs so as 
to permit operation on any field - 
scanning rate from 50 to 150 cps 
and any line -scanning rate from 
15,000 to 32,000 cps. 

This wide range covers the exist- 
ing black -and -white values (60 and 
15,750) as well as the CBS color 
values (144 and 29,160) and, in ad- 
dition, would leave room for later 
changes. 

The FCC requested manufactur- 
ers to state by September 29th 
whether or not they would go along 

with this proposal. About 36 manu- 
facturers replied, all of whom 
stated that they cannot, or will not, 
revise their designs within the time 
limit allowed. It was anticipated, 
therefore, that the FCC would pro- 
ceed with its announced plan of 
adopting the CBS system at once, 
and color transmissions on 405/144 
standards would be authorized. 

The engineers of the industry are 
therefore much concerned with the 
problem of converting designs to 
encompass the dual values of 
60-144 fields and 15,750-29,160 
lines. The full bracket ranges of 
50-150 and 15,000-32,000 are, for 
the moment at least, not being con- 
sidered in design plans. 

As a guide to designers, the Com- 
mission indicated that bracket - 
standard (b -s) receivers should 
have a manual or automatic switch 
which will select the scanning 
standards of the present black -and - 
white system (525/60) in one posi- 
tion and the CBS standards 
(405/144) in the other. The b -s 
receivers must be operated with 
equivalent picture brightness, pic- 
ture size and scanning linearity in 
both positions of the switch. 

The first and most obvious dif- 

ficulty in operating any receiver on 
bracket standards is the fact that 
nonsynchronous operation is re- 
quired. Accordingly, the inter- 
fering effect of the 60 -cps power 
supply must be reduced to the van- 
ishing point, which implies that 
filtering and shielding must be sub- 
stantially better in the b -s system. 

The Hum Problem 

Hum difficulties arise in the form 
of three beat frequencies: 12, 24 
and 84 cps. When a scene is tele- 
vised in color by the field -sequential 
system, the scene is scanned once 
in each of the primary colors dur- 
ing three fields, or in 3/144 - 
1/48th second. Therefore, unless 
the intensity of the primaries is 
the same in each field (true only 
when the object is white or gray) 
the video signal has a strong 48 -cps 
component. If a 60 -cps hum com- 
ponent is also present, a 12 -cps dif- 
ference frequency appears. Since 
this frequency is well below the 
flicker fusion frequency, an annoy- 
ing 12 -cycle flicker appears. This 
effect arises in the video transmis- 
sion circuit and is present whether 
or not the deflection circuits are 
hum -free. 

Two other hum components ap- 
pear, one as an 84 -cps beat between 
the 60 -cps power and the 144 -per 
second field scanning rate, the other 
as a 24 -cps beat between the 120 - 
cps second harmonic of the power 
supply and the field rate. These 
beats are above the fusion fre- 
quency (except 24 cps at high pic- 
ture brightness) and hence do not 
ordinarily produce flicker as such. 
But they can readily produce a 
shimmer or jitter of the scanning 
lines. This appears if any 60 -cps 
or 120 -cps hum component is pres- 
ent in the deflection coils, or if such 
components exist as stray magnetic 
fields near the picture tube deflec- 
tion system. Even if the stray 
fields do not affect the deflection 
directly, they may induce currents 
in the turns of the scanning yoke 
which have the same effect as if the 
hum were present in the scanning 
generator itself. 

t; 

4; 
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for Television Scanning 
Following industry turn -down on bracket -standards proposal, FCC is expected to adopt 

CBS field -sequential color standards and to authorize transmissions in near future. 
Redesign of receivers to accommodate dual scanning standards poses difficult questions 

regarding sync and deflection circuits, hum reduction and stray magnetic fields 

Removal of hum from the trans- 
mitter involves nearly every item 
of equipment from camera to final 
r -f amplifier. In receivers, some 
attention must be paid to r -f, i -f 
and video amplifiers, particularly to 
avoid hum modulation of the first 
detector and direct hum injection 
in the video amplifiers. This may 
involve extra by-passing with 
higher voltage by-pass capacitors. 
Heater -cathode leakage in tubes 
(particularly the picture tube) 
must be controlled. One designer 
believes that three 400 -volt elec- 
trolytic capacitor sections of 10 to 
12 µf each will take care of the by- 
passing requirement. Finally, the 
basic filtering of the power supply 
must be improved in the majority 
of receivers. 

Control of stray fields, to avoid 
direct or induced distortion of the 
scanning, starts at their source in 
the power transformer. If it were 
possible to locate the transformer 
three feet or more from the deflec- 
tion system, no adverse effects 
would be noted, but this is possible 
only in large console models, and 
it may be impractical (due to fire - 
underwriter requirements) even in 
such sets. Three approaches to re- 
duction of the external field at the 
transformer itself are possible: re- 
design of the transformer to use 
lower flux density, banding the iron 
core with a copper strap linking 
the stray field and external shield- 
ing with high -permeability alloy. 
It seems likely that at least two of 
these three methods will be neces- 
sary in combination to achieve a 
satisfactory result. 

A final hum problem, in quite 
another category, appears in the 
operation of intercarrier-sound re- 
ceivers. In such receivers, over - 
modulation at the transmitter or 
overload of any circuit, which re- 

duces the amplitude of the inter - 
carrier beat to zero momentarily 
during each line scan, produces a 
hum or buzz in the sound output, 
at the field -scanning rate and its 
harmonics. In conventional sets, 
this interference has a fundamental 
at 60 cps. This component and its 
second harmonic are not readily re- 

produced by the loudspeakers com- 
monly used. In the b -s set, when 
scanning at 144 fields, the inter - 
carrier interference and its second 
harmonic (144 and 288 cps) fall 
within the frequency range effic- 
iently radiated by even a small 
speaker. The cures for this trouble 
are care in transmitter operation 

Scanning Times in the Bracket System 
(in microseconds) 

Standard 
Black -and- 

White 
CBS 
Color Bracket 

(525/60) (405/144) Range 

Field scanning interval (V) 16,667 6,944 6,667-20,000 
Field blanking time (0.05 V to 

0.08 V) 833-1,333 347-555 333-1600 
Field retrace time (0.05 V or 

less) 833 or less 347 or less 333 or less 
Line scanning interval (H) 63.5 34.3 31.3-66.7 
Line blanking time (0.16 H to 

0.18 H) 10.2-11.4 5.5-6.2 5.0-12.0 
Line retrace time (about 0.13 H) 8.3 4.5 1.1 
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FIG. 1-Simplified vertical and horizontal sync, drive and output circuits of a 16 - 

inch, 70 -degree deflection chassis, showing elements that mus' be duplicated and 
switched (circled) and those requiring basic redesign 
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and particular care to avoid the 
possibility of overload in the re- 
ceiver circuits. 

Vertical Sync and Deflection 

Turning now to the circuits in 
the b -s receiver which have to be 
switched, it is evident that the syn- 
chronization and deflection circuits 
are most intimately involved. The 
vertical circuits, which present a 
simpler problem than the horizon- 
tal, are considered first. 

The sync signals are amplitude - 
separated following the second de- 
tector in the conventional manner; 
existing amplitude -separator cir- 
cuits will serve without change. 
Following amplitude separation, 
frequency separation occurs. At 
this point it is believed desirable 
by some designers to design a new 
vertical integrator circuit, designed 
specifically for the 144 -field rate. 
This circuit would be connected in 
the 405 /144 position of the b -s 
switch, while the conventional 60 - 
field integrator might be retained 
and connected in the 525/60 posi- 
tion. 

Following the integrator, the fre- 
quency -determining element (a ca- 
pacitor or resistor, or both) of the 
vertical scanning oscillator must be 
duplicated and switched. In addi- 
tion, since the vertical retrace time 
is 347 µsec or less in the 405/144 
position and 833 µsec or less in the 
525/60 position, the discharge ele- 
ment must be duplicated and 
switched. In multivibrator oscil- 
lators using a stabilizing coil, the 
coil will probably have to be 
switched. Some designers doubt 
that the multivibrator circuit can 
operate satisfactorily over the 
range from 50 to 150 cps. The 
blocking oscillator circuit is con- 
sidered suitable over this range 
when the proper components are 
connected to it. 

The only vertical control nor- 
mally available to the customer on 
the front of the cabinet is the verti- 
cal hold control. In some models 
this control is at the rear, together 
with the vertical size and linearity 
controls. In any case, it is the con- 
sensus that all three rear -of -chassis 
controls must be duplicated and 
switched to insure that the proper 
settings for synchronism, height 
and linearity are met at the two 
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FIG. 2 --Circuit modification of RCA 9T246 vertical drive and output stages, as 
designed by CBS engineers. The switched parts are circled 

positions. The front -panel vertical - 
hold control would probably be 
planned as a vernier applicable to 
either position, rather than a con- 
trol which would cover the whole 
range from 60 to 144 cps. 

Vertical Deflection Output 
Circuit 

The vertical output circuit must 
be considered from the standpoint 
og scanning power, efficiency and 
voltage stress. The condition stated 
by the FCC that picture brightness 
and size must be same at both posi- 
tions of the b -s switch has been in- 
terpreted strictly to mean that the 
second -anode voltage on the picture 
tube shall not change between posi- 
tions. 

When the vertical scanning rate 
is changed from 60 to 144, substan- 
tially more power must be fed to 
the vertical deflection coils to pro- 
duce the same peak -to -peak deflec- 
tion current, which is required to 
produce the same size picture at 
the same second -anode voltage. Al- 
though the scanning power re- 
quired is not strictly proportional 
to the field rate, since the vertical 
deflection coils have a substantial 
resistive component, it is believed 
that substantial additional vertical 
scanning power would be required, 
and in some receivers this means 
adding an additional vertical out- 
put tube, or installing a larger tube. 
In a few receivers, reserve power 
is available in existing designs. 

The voltage -stress question arises 
because the retrace time is reduced 
in the 405/144 position by a factor 
of 2.4, while the peak -to -peak cur- 

rent range is unchanged. There- 
fore, unless the yoke is also 
switched to change the inductance, 
the Ldi/dt term in the retrace volt- 
age peak is increased by 2.4 times. 
Many existing yokes and vertical 
output transformers are capable of 
withstanding the additional voltage 
stress, but others are not. The 
transformer, handling more power, 
will require a larger core for a b -s 
set than for a standard set. The 
yoke itself would not have to be 
redesigned in most cases, although 
some changes may be introduced 
when the horizontal portion of the 
yoke is worked over, as is required. 

Examples of possible drives and 
output circuits are shown in Fig. 1 

and 2. Figure 1 is a simplified 
diagram of the sync and deflection 
circuits. Figure 2 shows circuit 
changes designed by CBS engineers 
to modify the RCA type 9T246 
chassis, which uses a blocking oscil- 
lator in the drive and autotrans- 
former in the output. The vertical 
hold, height and linearity controls 
are duplicated and switched as 
shown. This circuit was designed 
before the FCC requirements re- 
garding size and linearity were an- 
nounced, and it is not claimed that 
the circuit will meet these require- 
ments. 

Horizontal Sync Drive 

Modification of the horizontal 
drive circuit is complicated by the 
fact that substantially all modern 
receivers use horizontal stabilizing 
circuits. The first of these circuits, 
the aft type designed for the RCA 
630TS chassis, is shown in Fig. 3. 
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FIG. 3-Changes in a -f -c (synchrolock) stabilizer and horizontal drive of RCA 
633TS chassis. Three double -pole switch sections are used in this CBS modification 

The modifications shown were de- 
signed by CBS engineers. Here the 
switching involves a change in two 
capacitances, one across the dis- 
criminator transformer secondary 
and the other across the 6AC7 re- 
actance tube. In addition the RC 
load of the 6SN7 horizontal drive 
tube must be duplicated and 
switched. Here, as in the circuit of 
Fig. 2, it is not claimed that this 
circuit will meet exactly the FCC 
requirements. 

A more recent type of horizontal 
stabilized drive is shown in Fig. 4. 
This is the synchroguide circuit of 
the RCA 9T246 chassis, as modi- 
fied by CBS engineers. The drive 
switching is considerably more com- 
plicated in this case, five double - 
pole positions being required to 
change the capacitances associated 
with the horizontal lock, frequency 
and drive controls. 

The changes shown in Fig. 1 for 
these portions of the circuit follow 
the conclusion reached by most de- 
signers that the FCC requirements 
can be met only if a total of at 
least five horizontal drive functions 
are switched : horizontal hold con- 
trol, lock -in adjustment, stabilizing 
circuit adjustment, discharge ca- 
pacitor, (possibly also redesign of 
horizontal oscillator transformer 
where used) and drive capacitor 
across the grid of the output tube. 

Horizontal Output Circuit 
By far the most critical circuit 

in the b -s receiver is the horizontal 
output deflection and high -voltage 
circuit. This circuit, in existing 
receivers, consumes a large frac- 

tion of the total B -supply power 
and uses a large beam-tetrode 
(6BG6, 6BQ6, or 6CD6, all of 
which are variations of the type 
807 transmitting tube). In view 
of its cost, no component of re- 
ceivers has received closer atten- 
tion in recent years than this. As 
a result, very substantial changes 
in design have occurred which per- 
mit 70 -degree scanning angles to 
be achieved at 13,000 volts with 
less power in 1950 than was re- 
quired to scan a 50 -degree angle 
at 9,000 volts in 1946. 

When the circuit is redesigned in 
strict accordance with the FCC re- 
quirements, it is found that from 
30 to 50 percent more scanning 
power is required. This in turn 
requires (1) a radical redesign of 
the horizontal output transformer 
and the horizontal coils in the scan- 
ning yoke, (2) the addition of a 
second 6BQ6 or 6CD6 beam tetrode, 
and (3) the provision of 10 to 15 
watts additional B -supply power. 
In view of these severe design re- 
quirements, most of the extra cost 
of the b -s operation is found in this 
circuit. 

Less exacting approaches can, of 
course, be taken and will no doubt 
be adopted by many' manufacturers. 
The horizontal output circuit shown 
in Fig. 4, for example, involves 
moderate additional B -supply power 
and uses but one 6BG6 tetrode, but 
is sufficient only for 55 -degree de- 
flection at 9,000 volts and is not 
guaranteed to provide the same size 
or brightness in both positions of 
the b -s switch. A new design of 
horizontal output transformer is 

required, with high -voltage switch- 
ing at its secondary and at the 
screen dropping resistor of the out- 
put tube. When 70 -degree scanning 
is in view, at voltages up to 13,000, 
and particularly when retrace -time 
requirements must be met in strict 
accordance with the proposed stand- 
ards, no such simple a redesign as 
this will serve. 

The clue to the difficulty is found 
in the horizontal retrace time, ás 
shown in the accompanying table. 
The minimum horizontal blanking 
time specified by the FCC is 16 per- 
cent of the line scanning time, or 
5.5 sec at a line scanning fre- 
quency of 29,160 cps. If the upper 
limit of the scanning bracket is 
taken (32,000 cps) the blanking 
time is reduced to 5.0 µsec. Expe- 
rience in production has proved 
that retrace time should not be 
greater than about 13 percent of 
the line scanning time, or 4.5 and 
4.1 µsec respectively for 29,160 and 
32,000 cps. These values are ap- 
proximately one half the retrace 
time allowable in the black -and - 
white standards (8.3 µsec at 15,750 
cps). 

As previously noted, the scan- 
ning angle and second anode volt- 
age remain unchanged in the two 
positions of the b -s switch. Ac- 
cordingly the peak -to -peak scanning 
current must be the same, unless 
the number of turns on the deflec- 
tion yoke is increased. But it is not 
practical to increase the deflection 
coil inductance appreciably, because 
the resonant period of coil and 
transformer secondary would 
thereby be increased and the re- 
trace time lengthened beyond the 
allowable limit. Some designers feel 
that the yoke inductance can be in- 
creased from its present value of 8 
to 10 millihenries to a maximum of 
about 14 millihenries. Others pre- 
fer to keep the yoke inductance 
substantially as it is. 

In any event, switching of the 
yoke leads, which involves voltages 
as high as 6,000 volts above ground, 
is believed impractical. On the as- 
sumption that the yoke inductance 
remains unchanged, that the peak - 
to -peak deflection current is un- 
changed and the retrace time is re- 
duced from 8.3 to 4.5 microseconds 
between switch positions, it follows 
the retrace voltage Ldi/dt will be 
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about twice as high in the 405/144 
switch position as it is in the 525/60 
position. But this violates the re- 
quirement that the second -anode 
voltage remain unchanged. Ac- 
cordingly, it appears necessary to 
keep the retrace time the same in 
both positions at its minimum value 
(4.5 or 4.1 µsec) and to increase the 
width of the picture at the 525/60 
position by adjustment of the width 
Control. This procedure avoids all 
high -voltage switching and appears 
to be a popular method at the pres- 
ent writing. Other circuits, involv- 
ing yoke and transformer switch- 
ing, are also being investigated. 

In accordance with the above de- 
sign procedure, taking the yoke in- 
ductance at its present value of 8 

to 10 millihenries, it follows that 
the voltage developed across the 
yoke during retrace is about double 
that of present standard designs, or 
6,000 volts. Since the deflection - 
current waveform and peak -to -peak 
amplitude are unchanged, it follows 
that the circulating power in the 
output circuit is doubled. Part of 
the circulating power is recovered 
via the damping tube, but at pres- 
ent it appears that the increase in 
power requirement is about 50 per- 
cent. Improved design of damper 
circuits and output transformers 
will probably reduce this to about 
30 percent. 

Translated into practical values, 
this means that 10 to 12 watts must 
be added to the 25 watts of B - 
supply currently needed for the 
horizontal deflection circuit. This 
might be met, for example, with an 
extra 100 volts of B -supply of 100 
to 120 -ma capacity. When the b -s 
switch is in the 525/60 position this 

.extra power is not required, and 
some means is needed to dispose of 
it, since the operating point on the 
output tube characteristics must 
not be changed for a given output 
transformer. One suggested method 
of disposal is to convert the power 
into heat in a bleeder resistor which 
would be inserted on the 525/60 
position. Another is to change the 
transformer primary connections 
so as to keep the tube -operating 
point correct, but this involves 
high -voltage switching. 

One further difficulty is the fact 
that the short retrace time, in com- 
bination with the 15,750 cps line - 
scanning frequency in the 525/60 
position, will feed half the normal 
charge per cycle to the high -voltage 
rectifier. It is likely, therefore, that 
the voltage regulation at the second 
anode will be poor in the 525/60 
position, although satisfactory at 
the 405/144 position. Increasing 
the size of the high -voltage filter 
capacitor will not cure this trouble, 
because the internal impedance of 
the rectifier feeding it is very high. 

The higher voltage across yoke 
and output transformer secondary 
means that the insulation of these 
parts, and of the connecting cables, 
must be improved. Also, the dam- 
per tube is subjected to twice the 
normal voltage. Present damper 
tubes work close to the limit in this 
respect. Tapping the damper tube 
lower on the output transformer 
secondary will cure this condition, 
but with very serious effect on 
horizontal linearity. It appears, 
therefore, that a new type of dam- 
per tube, with substantially higher 
inverse voltage rating, will be 
required. 
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The output transformer itself 
must, of course, be completely re- 
designed. Since the secondary volt- 
age is higher, the turns ratio must 
be reduced, and the core and wind- 
ings must be capable of about 50 
percent higher power dissipation. 
To get the extra power to feed to 
the transformer the output tube 
must have a higher voltage rating, 
a higher current rating or both. 
Since these tubes are now operated 
at the upper limit of the voltage 
rating, the higher -current method 
appears to be the only feasible ap- 
proach. Thus two 6BG6 or 6CD6 
tubes in parallel will be required 
until a new tube design becomes 
available. 

The switching involved in the 
horizontal output circuit, designed 
on the above basis, is limited to the 
width control and linearity control, 
each of which must be duplicated 
and switched. One of these involves 
high currents, and the switch 
should be of the toggle type to 
avoid burning the contacts. 

The B -S Switch Mechanism 

A final consideration is the actual 
switch used to select the alternative 
circuits described above. If all the 
functions in a typical design are 
taken together, it is found that a 
12 -pole 2 -position switch will be 
required. The majority of the 
switch contacts could be located on 
ordinary wafer sections, but at 
least two would involve high power 
or high current and would neces- 
sarily be toggle switches ganged in 
with the wafer mechanism. Since 
the lead length and circuit prox- 
imity of many circuits are critical, 
particularly in the horizontal sync 
and drive portions, it appears likely 
that a particular wafer would be 
assigned to these circuits and lo- 
cated in the immediate vicinity of 
the circuit to be switched. To as- 
sure that all the wafers would line 
up along the control shaft, rear- 
rangement of present chassis lay- 
outs may be required. 

One possible form of electronic 
mechanism is an automatic switch 
which measures the scanning rate 
of the signal to which the set is 
tuned and throws a relay to the cor- 
responding position. Such a switch 
was developed by Chapin and Rob- 
erts of the FCC engineering staff 
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and put in the record at the color 
hearing. The circuit of the Chapin - 
Roberts switch is shown in Fig. 5, 
as applied to a Bendix model 235M1 
chassis. The circuit shown at the 
bottom of Fig. 5 performs the rate - 
recognition and switching function. 
The switched elements of the sync 
or deflection circuits, which are con- 
nected to the contacts of the electro- 
mechanical relay, are shown above. 
The circuit changes made in the 
upper diagram, like those in Fig. 2, 
3 and 4, are not sufficient to meet 
the requirements of same size, same 
brightness and linearity on both 
positions. 

Changes in Transmitters 

The principal problem facing 
transmitter designers (outside the 
procurement of color -cameras for 
live and film pick-ups) is the modi- 
fication of existing equipment so as 
to operate on 144 fields per second 
without interference from the 60 - 
cps power source. This modification 
is equivalent in many respects to 
operation on the 525 -line 60 -field 
system with 50 -cps power supply. 
The changes involve improved fil- 
tering and by-passing of hum com- 
ponents throughout the system 
from camera to final r -f amplifier, 
so as to keep the hum level sub- 
stantially below the 5 -percent tol- 
erance now permitted. 

As previously noted, if power - 
supply hum is not rigorously ex- 
cluded from the transmitted signal, 
a 12 -cycle flicker will be evident on 
receiver screens and the scanning 
lines in the image may be subject to 
vertical and horizontal jitter, as 
outlined in detail above. The hum 
requirement applies not only to the 
60 -cps fundamental, but also to the 
lower -order harmonics, particularly 
the 120 and 180 -cps components. 

Three items of equipment will 
probably require so much modifica- 
tion as to make desirable entirely 
new designs : the color camera, the 
synchronization signal generator 
and the picture monitor. The hum 
requirement must be met, and com- 
plete control of stray magnetic 
fields is essential, in cameras and 
monitors. The sync generator must 
be hum -free, and provision must be 
made for generating the color -in- 
dexing pulse to keep the primary 
colors in step at transmitter and 
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receiver. Thus far, in experimental 
transmission, cameras, monitors 
and sync generators have been 
operating from a separate motor - 
generator set producing 144 -cps 
power. The requirement for such 
power is low, probably not more 
than one kilowatt if applied only to 
critical points. The alternator 
would, in this case, be locked in 
with the field frequency of the sync 
generator. 

Estimates concerning cost and 
availability of such modified trans- 
mitting equipment vary widely. 
Many engineers believe that modi- 
fications of existing equipment, to 
render them hum free and to 
change scanning rates, can be ac- 
complished in from 2 to 4 months, 
at costs running from 20 to 100 
percent above the initial cost of the 
unit. One item of equipment which 

apparently cannot be modified but 
must be completely redesigned is 
the teletranscription unit. 

Consideration has also been 
given to lighting. The average 
transmission loss of the color filters 
used in the CBS -type of filter -wheel 
camera is about 85 percent. To se- 
cure the same signal-to-noise ratio 
and depth of focus as with existing 
black -and -white equipment the 
lighting level would have to be in- 
creased about 7 times. In addition 
to providing more light, its color 
composition must be under better 
control and care must be taken to 
avoid flicker effects. Incandescent 
lamps on a -c supply and fluorescent 
lamps on d -c supply have been 
found satisfactory but single-phase 
fluorescents, unless operated from a 
144 -cps supply, produce noticeable 
flicker.-D.G.F. 
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Radiation Counters Aid 

Differential radiation counters determine position of accumulation of radioactive mate- 

rial which, when added to bloodstream, collects in vicinity of tumorous tissue. Permit 

brain tumor recognition and location in matter of minutes 

NEWLY PERFECTED methods of 
using radioactive isotopes as 

tracers in medical research have 
given rise to a need for high-speed 
counting equipment of greater ver- 
satility than has previously been 
available. It has been found neces- 
sary to provide improved indicat- 
ing and recording devices, to use 

faster control and reset mecha- 
nisms, and to design new high -volt- 
age supplies and input circuits to 
accommodate various types of de- 
tectors and permit greater flexibil- 
ity. 

The Isotron was designed to meet 
these requirements. The first 
model was built under contract for 
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the Northwestern University Medi- 
cal School with four specific appli- 
cations in mind: (1) diagnosis and 
localization of brain tumors, (2) 
determination of thyroid iodine 
content as a means of diagnosing 
thyroid dysfunction, (3) investiga- 
tion of peripheral vascular disease, 
and (4) investigation of blood cir- 
culation within the heart. 

These specific projects introduce 
certain further requirements in ad- 
dition to the generally desirable 
features mentioned. Heart research 
demands very rapid recording of 
the varying count rate. For this 
purpose a counting -rate meter is 
used with a high-speed magnetic 
oscillograph. Peripheral vascular 
investigations demand a detector 
housing which may be set in a wide 
range of positions, both vertically 
and horizontally. The tumor -detec- 
tion technique necessitates a pre- 
cise determination of the difference 
in counting rate at two separate 
points about the head. Thirty-two 
such difference readings are taken 
at two points simultaneously. An 
auxiliary circuit measures the dif- 
ference between the two readings. 

Basic Design 
The equipment consists of two 

separate counting channels, each in- 
cluding a detector, a preamplifier, 
an input -pulse amplifying system 
and discriminator, a three -decade 
scaling circuit, a counting -rate 
meter, and a high -voltage power 
supply, as shown in Fig. 1. The 
detectors and preamplifiers are 
mounted on a mobile stand which 
was adapted from a commercial 
x-ray stand. The remaining units 
are housed in a mobile console con- 
taining six separate chassis in two 
stacks of three, each stack compris - 
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Brain Tumor Diagnosis 
By RICHARD G. DAVIS 

Sprlrrnr IANiT9uar,il r 1r117 C'o1y). 

ing one channel. The recorders are 
mounted at desk level between the 
two stacks, as shown in the photo- 
graph. 

The two channels are identical in 
every respect except one channel, 
termed the slave channel, has a pro- 
vision for switching the count - 
stopping and resetting control of 
its scalers to the corresponding cir- 
cuits in the other channel. The 
other channel, termed the master 
channel, also houses a special volt- 
meter circuit which measures the 
difference between the two counting 
rates. 

Detector Stand 
The detectors are housed in lead 

shields to permit more accurate de- 
termination of count rate by mini- 
mizing the background count. The 
weight of these shields, some forty 
pounds altogether, necessitates the 
use of a counter -balanced stand. 
Considerable range in positioning 
is made possible by mounting the 
detectors on arms extending out 
from a yoke on the stand. This 
yoke is capable of vertical position- 
ing and horizontal rotation. The 
arms themselves are easily moved 
both horizontally and vertically. 
Once a desired position is reached 
the entire system may be locked in 
place. For most positioning ad- 
justments the yoke may remain 
locked as the arms are moved or the 
detector housings pivoted. 

A short length of coaxial cable 
connects the detectors to the pre- 
amplifier housing. The preampli- 
fiers are cathode followers whose 
low output impedance permits the 
use of a fifteen -foot cable to the in- 
put amplifier in the console. 

High voltage for the detectors is 
provided by regulated supplies 

Special counter -balanced detector heads are placed at various positions around the 
head of the patient. Electronic counter circuits and recorders determine exact loca- 
tion of brain tumor, as indicated by high concentration of radioactive tracer material 

TUMOR LOCATING TECHNIQUES 

Physical symptoms of brain tumors are extremely difficult to identify with certainty. 

Prior to the development of radioactive tracer methods, the diagnosis of brain 

tumors could be accurate only to within 80 percent, and no information was avail- 

able as to the location of such a tumor if present. 

Radioactive diiodofluorescien, when injected into the bloodstream, has a tend- 

ency to concentrate around tumor tissue. Such concentrations permit diagnosis of 

tumors with accuracies of 95.5 percent. By using a pair of differential detecting 

elements, the exact location of the tumor can be determined within a few minutes. 

The workings of the electronic portion of the latest development in this valuable 

field of medicine are presented here. This month's cover shows a full -color view of 

the instrument at work mapping the progress of the radioactive tracer materials 

through the brain 
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FIG. 3-Simplified schematic diagram of recorder -driving amplifier. Integrating 
circuit actually provides five choices of resistors and three capacitors for different 

counting rates from 400 to 40,000 per minute 

whose outputs are continuously 
variable from 600 to 2,500 volts at 
currents as high as one milliampere. 
Conventional series -shunt regula- 
tors afford regulation within 0.01 
percent per volt of line -voltage 
variation. 

Input System 
The input systems (Fig. 2) are 

capable of handling a wide range 
of pulse amplitudes. The four -tube 
input amplifier in each channel has 
a maximum gain of 400, and a high 
negative feedback factor makes 
gain independent of varying tube 
characteristics. A one-shot multi - 
vibrator using a 6J6 twin -triode 
functions as a pulse discriminator. 
The plate supply voltage to these 
stages is regulated to insure con- 
stant input sensitivity with vary- 
ing line voltage. Adjustment of 
amplifier gain and of attenuation 
in the preamplifier provides thresh - 
hold sensitivities as low as one 
millivolt and as high as ten volts. 

A pulse gate follows the discrimi- 
nator. The pulse gate is a pentode 
amplifier whose screen grid is 
shorted through a low resistance to 
ground by the action of the scaler 
stop -count switching circuit. This 
action, in effect, closes the gate in- 
stantaneously. Returning the screen 
to its normal voltage permits the 
pulse to be coupled into the power 
amplifier that drives the scaler. The 
count -stopping circuits have no ef- 
fect on the rate -meter input. 

Scaling Circuits 
The scalers each comprise three 

standard decades,' giving scale fac- 
tors of 10, 100, or 1,000. The 

decades themselves consist of a 
ring of five bistable stages fol- 
lowed by a scale of two. They are 
operable at speeds up to 200 kc at 
line voltages from 95 to 130 volts. 
A mechanical register capable of 
speed up to 25 digits per second is 
housed in each scaler. A precision 
timing clock is controlled by the 
stop -count switching circuit in each 
channel. It is reset to zero by the 
scaler reset switch. 

Counting with the scalers is 
greatly facilitated by the automatic 
stop -count switching circuits. In 
addition to a manual stop -count 
switch, the count may be stopped 
by an automatic internal timer or 
by a preselected count circuit. 
Either of these systems simultane- 
ously stops the timing clock. The in- 
ternal timer recycles automatically. 
Contacts in the mechanical reg- 
ister are arranged to stop the count 
at register reading of 10, 50, or 
100 when desired, making available 
the following possible preselected 
counts : 10, 500, 1,000, 10,000, 50,- 
000, 100,000, 500,000 and 1,000,- 
000. This operation also recycles 
automatically when the register is 
reset and the stop -count switch 
thrown. The type of count stop- 
ping used is determined by a scaler 
OPERATION SELECTOR Switch. 

The slave channel is equipped 
with a control selector switch which 
disconnects its own stop -count and 
reset circuits and causes its scaler 
to be controlled by the correspond- 
ing circuits in the master channel. 
This operation automatically syn- 
chronizes the two scalers. 

The counting -rate meters consist 
of a pulse -forming stage and a step - 

charging network which feeds a 
resistance -capacitance integrating 
circuit whose voltage is measured 
by the d -c vacuum -tube voltmeter 
circuit shown in Fig. 3. The pulse 
shaper is a cathode -coupled one- 
shot multivibrator. It is triggered 
by the output of the pulse discrimi- 
nator tube and, through the step - 
charger, delivers uniform pulses to 
the integrator. 

Range Switching 
There are five ranges from 400 

counts per minute full scale to 40,- 
000 counts per minute full scale. 
Range switching is accomplished by 
changing the value of the resistor 
in the integrating circuit. The in- 
tegrating capacitors are 10 µf, 0.5 
µf, or 0.1 µf, affording 3, 10, or 20 - 
percent statistical error. A switch 
provides a fast -charging circuit for 
those capacitors not in use so that 
changing switch positions will not 
produce large discontinuities in the 
rate -meter reading. 

The voltmeter uses a 12AT7 
twin -triode with one grid at a fixed 
potential and the other grid volt- 
age varied in accordance with the 
voltage across the integrating ca- 
pacitor. 

Recorders 
The need for high-speed record- 

ing of counting -rate variations re- 
sulted in the selection of a magnetic 
oscillograph with frequency re- 
sponse up to 100 cycles. Three such 
recording units are used, one to 
record the output of each of the 
two channels and one to record 
their difference. Circuits are also 
provided to allow for instant pulse 
recordings. Recording may be 
triggered directly from the dis- 
criminator output or from the 
scaler output. 

The 25 -milliampere movements 
of the recorders necessitate the use 
of amplifier circuits of the type 
shown in Fig. 3. The amplifiers used 
consist of a high -gain stage of volt- 
age amplification followed by a 
push-pull cathode -follower power 
amplifier. A symmetrical differential 
voltage amplifier provides push-pull 
output from a single -ended input. 
Degeneration in the cathode circuit 
provides added stability. The out- 
put of the voltage amplifier is direct 
coupled to the 6AQ5 cathode fol - 
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lowers, with some voltage gain 
sacrificed to obtain proper operat- 
ing points for the 6AQ5 grids. 

The input to the voltage amplifier 
from a point in the cathode circuit 
of the rate -meter voltmeter tube is 
applied to one grid of the next tube. 
The other 12AX7 grid is fixed at a 
point determined by a potentiom- 
eter in the fixed cathode of the 
voltmeter which functions as a re- 
corder zero adjustment. Recorder 
calibration is independent of rate - 
meter calibration. 

The amplifier which drives the 
differential recorder is essentially 
similar to the others. It takes a 
d -c input from corresponding points 
in the cathode circuit of each volt- 
age meter tube. A one -milliampere 
meter shunting the recorder gives 
a panel reading of the difference 
rate. This amplifier differs some- 
what in the matter of zero levels. 
The recorders are of a zero -center 
variety so that the two amplifiers, 
each of which record the rate of a 
single channel, must be electrically 
biased to zero. Accordingly, equal 
and oppositely directed currents 
flow through the recorder move- 
ment at zero and full scale while a 
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balance occurs at half scale and no 
current flows. This is not the case 
with the difference amplifier, whose 
output is a center zero reading with 
deflection in either direction to in- 
dicate which channel is counting 
the higher rate and to show the 
magnitude of the difference. 

Control Circuits 

The automatic count -stopping 
circuits associated with the scaler 
are made to function by the action 
of the control relay. When the re - 
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lay coil circuit is closed, relay con- 
tacts simultaneously stop the count 
and shut off the timing clock by 
duplicating the action of the stop - 
count switch. The circuit which 
energizes the relay is closed either 
by the automatic interval timer or 
by the contacts on the register as 
determined by the OPERATION SE- 

LECTOR switch. When this control 
is set for manual operation, the 
coil circuit is held open and the 
count must be stopped manually. 
The stop -count and reset circuits 
in the master channel are shown in 
simplified form in Fig. 4 with the 
stop -count switch in the count posi- 
tion and the OPERATION SELECTOR 

in the PREDETERMINED COUNT posi- 
tion. 

As shown in the simplified sche- 
matic in Fig. 5, it is possible to 
switch the count -stopping control 
of the slave channel to the circuits 
in the master channel by means' of 
S3. Provision is made for similar 
switching of the scaler reset by an- 
other pole of the CONTROL SWITCH. 

Careful shielding of the input 
amplifiers and all signal leads into 
it is made necessary by the high 
gain of the amplifier itself. Con- 
siderable filtering of the amplifier 
plate supply voltage is necessitated 
by the line transients caused by the 
action of the timers. 

The writer is indebted to John 
Cooper of Northwestern University 
Medical School and to Robert Bun- 
taine of Nuclear Instrument and 
Chemical Corporation for consulta- 
tion and advice in preparing this 
paper. 
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Bridgeport antenna undergoing final 
field tests 

,A 
N experimental uhf television 
transmitter has been installed 

at Bridgeport, Connecticut, to study 
program service characteristics'. In 
order to get proper coverage from 
the present 1 -kw picture transmit- 
ter it was necessary that the an- 
tenna have high gain, a pattern om- 
nidirectional in the horizontal plane 
and a low standing -wave ratio over 
the 529- to 535 -mc band. The de- 
sired gain was approximately 20, 
which necessitated a vertical beam - 
width of less than 2.5 degrees. A 
vswr of less than 1.11 throughout 
the specified frequency range was 
desirable to minimize ghosts. 

The high -gain requirement dic- 

Designing the 
Development and fabrication of a high -gain television 
radiator omnidirectional in the horizontal plane with 
vswr better than 1.15 over the band from 529 to 535 mc. 
The 40 -foot self-supporting structure mounted atop a 

500 -foot tower has a gain of 17 and width of 3 degrees 

By R. M. SCUDDER 
Engineering Products Dept. 

RCA Victor Div. 
Radio Corp. of America 

Camden. b'. J. 

Scale model of the top half of 
antenna 

tated that the antenna should be 
made up of approximately 20 ele- 
ments radiating omnidirectionally 
and in phase, each element having 
a gain close to that of a half -wave 
dipole. Since the radiation had to 
be horizontally polarized, yet omni- 
directional in the horizontal plane, 
a linear array of dipoles coukl have 
been used except that the feed sys- 
tem would have been cumbersome 
and complex. A linear array of half - 
wave slots spaced electrically one 
wavelength apart along a rigid 
coaxial line allows the use of a 
simple feed system. It furnishes the 
necessary horizontal polarization, 
and is made up of elements whose 

power radiation can be readily 
controlled. By spacing four slots 
around the rigid coaxial line, the 
array radiates in an omnidirec- 
tional fashion. Figure 1 shows the 
center two of the 20 elements. 

The outer conductor of the co- 
axial line is 10 -inch diameter by 
--inch wall steel pipe to make the 

40 -foot structure self-supporting. 
The center conductor is standard 
38 -inch copper tubing. 

Antenna Feed 

It was decided to feed all slots in 
each half of the antenna in phase, 
treating each layer of four slots 
as an individual element, and to 
match each individual layer inde- 
pendently of the others. The feed 
system consists of a single conduc- 
tor in the center of the 10 -inch pipe, 
with the pipe itself the outer con- 
ductor of a coaxial line. The an- 
tenna is fed from the center, so 
that there will be no net vertical 
beam tilt with changes of fre- 
quency. This system, therefore, 
employs a coaxial line broken at 
the center. It feeds the two halves 
of the antenna in series, out of 
phase, which necessitates placing 
the probes on opposite sides of the 
slots. 

In order to check the feasibility 
of such an antenna with a mini- 
mum expenditure of time and 
money, a 0.1 scale model, illus- 
trated, was built, representing half 
the total antenna. This approach 
was possible because the final an- 
tenna was to be fed from the center 
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Bridgeport UHF Antenna 
and be made up of two identical 
halves, one being the mirror image 
of the other. At first only one layer 
(consisting of four slots spaced 
around the pipe) was cut in the 
model pipe, and from this single 
layer all the parameters of the 
various layers were determined. 
These parameters included power 
radiated by the layer for various 
exciting -probe depths, phase shift 
of layer for various exciting -probe 
depths, as well as the depth and po- 
sition of a single probe placed be- 
tween the slots for matching the 
layer. A single probe to match all 
four slots in the layer was consid- 
ered desirable, since it would re- 
sult in a minimum number of holes 
to be drilled in the full-scale model. 
The setup shown in Fig. 2 was 
made to determine dimensions. 

A test run was made to deter- 
mine the power radiated by the 
layer as a function of exciting 
probe depth. For each setting of 
the exciting -probe depth, the 
matching -probe depth and position 
with respect to the layer were var- 
ied until the layer was matched. 
The amount of power being radi- 
ated by the layer was measured by 
the drop in power indicated on the 
output meter shown in Figure 2. 
For each setting of the exciting - 
probe depth, the physical position 
and depth of the matching probe 

were recorded. This procedure was 
followed for a large number of 
probe depths, and a curve drawn. 

To measure the phase shift of 
the layer for various exciting - 
probe depths, all probes were first 
removed and the bleeder cable and 
probe placed in the guide as shown. 
The position of the probe and the 
attenuator at the top of the setup 
were varied until a null was indi- 
cated on the output meter. 

The position of this probe was 
then noted on a scale at the top 
of the lower guide as the zero 
phase -shift reference. The exciting 
probes and matching probes were 
then reset at various depths and po- 
sitions, and the bleeder probe 
moved along the guide until a null 
was again read on the output meter. 
The difference between the new 
bleeder -probe setting and the refer- 
ence gave directly the delay caused 
by the layer for the various probe 
settings. This phase -shift data was 
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then plotted on the same curve as 
the previous data. 

The design of the complete an- 
tenna, including all probe settings 
and layer positions for in -phase 
excitation, was determined from 
the set of curves in Fig. 3. The 
phase -shift information indicated 
that eleven layers would be em- 
ployed in each half of the antenna. 

To make use of these curves, it 
was first necessary to determine 
how much power, relatively, should 
be radiated by each individual 
layer. Since the gain of the an- 
tenna is of prime importance, uni- 
form illumination of the aperture 
is required. Therefore, all layers 
should radiate equal amounts of 
power. Consequently, the layer 
nearest the feed point (the center 
of the antenna, but the bottom of 
the scale model) should radiate 
1/11 of the energy which reaches 
it; the second layer should radiate 
1/10; and so on. It was then neces- 
sary only to pick off these various 
power levels from the curves and 
read off all other parameters, in- 
cluding phase shift. From the 
phase -shift information, the spac- 
ing between adjacent layers was 
calculated so that all layers would 
radiate in phase. 

Using the information obtained 
from the curves, 10 more layers, in- 
cluding the matching -probe holes, 
were cut in the model. However, 
before the probes could be assem- 
bled, special attention had to be 
given to the last layer at the top 
of the scale model. Since this layer 
must radiate all the energy that 
reaches it, it alone must match the 
pipe with no other layers in oper- 
ation. This effect was accomplished 

by experimentally adjusting the 
depth of the exciting probes and 
the position of a shorting plunger 
at the top of the pipe. 

With this layer adjusted, the re- 
maining layers were assembled ac- 
cording to the information on the 
curves. The vswr of the model, 
after complete assembly, was found 
to be approximately 1.15. This was 
considered sufficiently well matched 
for pattern measurements to pro- 
ceed. 

Pattern Measurements 

The scale model was set up and 
a vertical pattern taken. This pat- 
tern was satisfactory in most re- 
spects, although the beam was tilted 
two tenths of a degree downward. 
This effect indicated that the top 
portion of the model was excited 

slightly ahead of the bottom sec- 
tion in phase, resulting in a gain 
loss of less than 2 percent. 

The horizontal or azimuth pat- 
tern shown in Fig. 4A was found 
to depart excessively from circular. 
Upon investigation, it was learned 
that the numerous probes inside 
the pipe created an artificial dielec- 
tric that allowed the TEu mode to 
be propagated up the pipe. This 
mode could be set up by either the 
waveguide transition at the bottom 
of the model, or any one of the 
matching probes along the pipe. 
Placing a suppressor at the bottom 
of the pipe and staggering the 
matching probes around the pipe 
in a spiral fashion failed to cor- 
rect the condition. The propaga- 
tion of this mode could have been 
prevented by reducing the size of 
the pipe, except that the pipe size 
had been determined from mechani- 
cal considerations. Eliminating any 
means of exciting the mode ap- 
peared to be the most practical solu- 
tion. Circular symmetry along the 
full length of the pipe requires at 
least four matching screws for each 
layer. However, in order to allow 
for mechanical tolerances in both 
the scale model and the full-size 
antenna, it was thought advisable 
to use two matching probes per 
slot, or eight probes per layer. 
These two probes act as a two -stub 
tuner, and are placed Ye wave- 
length apart. Such an arrange- 
ment permits easy correction of 
any change of slot impedance that 

TRANSFORMER ,METAL PLUG 

STANDARD 3i -IN. TEFL0 /STANDARD 3i -IN. COAX 
COAX FEED LINE SPACER OUTER ONLY 

FIG. 6-Cross section drawing of the feed system (upper left) and photograph (upper 
right) taken with outer conductor removed to show quarter -wave transformer. The 

development feed system (below) uses space -cloth loads 
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FIG. 7-Impedance characteristic of development model fed with quarter -wave transformer (A), of full-size model before adding 
transformer (B) and admittance characteristic of full-size model after addition of broad -band transformer (C) 

might occur in the full-size model. A 
l's -wavelength spacing between the 
probes was chosen so that the nec- 
essary reflection coefficient could be 
obtained from the pair without in- 
troducing phase shift appreciably 
greater than that introduced by a 
single probe. 

After rematching the model, 
layer by layer, using these match- 
ing probes, another horizontal pat- 
tern was taken. This pattern, Fig. 
4B, shows that the field strength 
varied from 100 down to 88 per- 
cent, which is about what was ex- 
pected from such a slot arrange- 

ment. Such variations are quite 
acceptable. 

A vertical pattern, shown in Fig. 
5, indicates that the beam has an 
upward tilt of approximately 0.2 
degree. Two matching screws per 
slot cause some increased phase 
shift between slots over that re- 
ceived with only one probe per 
layer. However, this pattern also 
is quite acceptable. The half -power 
beamwidth is 5 degrees. The rela- 
tively high side lobes are largely 
due to the uniformly illuminated 
aperture. Integration of this pat- 
tern indicates a gain of 11.2 over 

a half -wave dipole. This means a 
gain of approximately 22.4 for the 
full-size antenna, since these pat- 
terns are for half an antenna. 

In order to check the calculated 
gain, the gain of a horn was meas- 
ured by placing it in front of a 
conducting mirror and then measur- 
ing the reflection coefficient caused 
by the mirror. Using the horn 
as a standard for substitution 
measurements, the gain of the 
model measured 10.5, which would 
mean a gain of 21 for a full-size an- 
tenna. This is not the gain meas- 
ured at the peak of a horizontal 

ELECTRONICS - November, 1950 79 

www.americanradiohistory.com



lobe, but rather the average gain 
between the peak and a low point 
in the azimuth pattern. 

No impedance beamwidth meas- 
urements were made on the model, 
since the transition from wave - 
guide to the coaxial antenna was 
not itself broadband. In order to 
make bandwidth measurements, all 
probes would have had to be re- 
moved and the transition read- 
justed for each frequency change. 
Therefore, it was decided to make 
these measurements on the full- 
size antenna. 

In order to mount the full-scale 
antenna horizontally on 5 -foot tres- 
tles, a convenient working distance 
from the ground, it was necessary 
to devise a means of preventing or 
correcting interference with the 
impedance measurements by the 
ground. The possibility of using 
space cloth was checked, using the 
scale model. A piece of space cloth 
(377 ohms per square), equivalent 
in width to 9 feet, separated by a 
quarter wave from a conducting 
plane, produced a vswr of 1.005 at 
an equivalent distance of 5 feet 
from the model. A Bakelite sheet 
a quarter -wave thick, with a dielec- 
tric constant of approximately 4, 
which very closely approximates 
the effect of ground with a dielec- 
tric constant of 16, was placed an 
equivalent distance of 51 feet from 
the scale model. It produced a re- 
flection coefficient corresponding to 
a vswr of 1.04. Accordingly, the 
full-size antenna was measured on 
the trestles with the space cloth 
beneath it. 

Antenna Feed 
The feed system previously out- 

lined for the full-size antenna con- 
sisted of a standard 31 -inch 51.5 - 
ohm coaxial line broken at the cen- 
ter of the antenna. Figure 6 in- 
cludes a cross-section sketch of this 
system showing the break and the 
spacing insulation. The Teflon spa- 
cer gives not only a rigid gap in the 
line, but also acts as an end seal for 
the coaxial feed line. 

The development of this feed sys- 
tem was done at approximately 2 s 

scale for ease and speed in hand- 
ling. As shown in Fig 6, this 
feed system was inserted in a pipe 
corresponding in size to the 10 -inch 
pipe in the full-scale model and 
space -cloth coaxial loads were 
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FIG. 8-Vertical field intensity pattern 
of full-size model at 532 me 

placed inside the pipe to simulate 
a perfectly matched antenna. With 
no transformer in the feed line, 
the vswr was 1.86. By placing a 37.2 - 
ohm transformer in the feed line 
(Fig. 6), the impedance character- 
istic became that shown in Fig 7A. 

Power Division 
A check was made, using this 

model, to determine whether the 
power fed into the antenna would 
divide equally between the top and 
bottom halves of the pipe. It was 
found that 50.9 percent of the 
power was fed into the top half, 
while 49.1 percent was fed into the 
bottom half. This power split was 
considered satisfactory. The feed 
system was supported by four sets 
of dielectric posts threaded into the 
10 -inch pipe, as well as the short- 
ing plates at each end of the an- 
tenna. 

The full-size antenna was con- 
structed using the dimensions, in- 
cluding slot size, probe depths and 
slot spacing of the scale model and 
the half -scale feed system. The 
only departure from the scale model 
in the full-size antenna was that 
alternate layers of slots were ro- 
tated 45 degrees. This change was 
made to improve the circularity of 
the horizontal pattern, and to give 
some insurance against the propa- 
gation of the TE mode along the 
pipe. The final model employs ss- 
inch thick polyethylene slot covers 
to weatherize the antenna. These 
have little effect on the impedance 
of the antenna. 

An impedance check showed that 

it would be necessary to use the 
same matching technique employed 
on the scale model. However, be- 
fore matching the antenna proper, 
the feed system was checked using 
a matched load in the 10 -inch pipe 
and found to be satisfactory. 

The procedure for matching the 
antenna proper was the same as 
that outlined for the scale model. 
The last layers were matched first 
by adjusting the probe depth and 
shorting -plate position. Adjust- 
ments proceeded towards the feed 
point layer by layer until the com- 
plete antenna was matched. 

The matching probe settings in 
each layer were found to differ 
somewhat from the settings indi- 
cated by the scale model. Also, the 
settings of corresponding layers in 
the two halves of the antenna, 
which were presumably identical, 
were found to differ. These obser- 
vations indicate that this type of 
radiating element is relatively sen- 
sitive to mechanical tolerances. 

When the antenna was matched, 
an impedance versus frequency 
check was made. The resulting 
curve, shown in Fig. 7B indicates 
that the antenna is more frequency - 
sensitive than was anticipated. 
However, by using transformers in 
the feed system, the final imped- 
ance shown in Fig. 7C was ob- 
tained. 

The vertical pattern of the full- 
size antenna at center frequency in 
Fig. 8 shows that the secondary 
lobe level is higher than that of 
the scale model, while the half - 
power beamwidth is somewhat less 
than half that of the scale model. 
This data indicates that the pipe 
is not uniformly illuminated along 
its length, but the illumination in- 
creases toward the top and bottom 
of the pipe. 

A check of the horizontal pattern 
shows that the field strength varies 
less than 5 percent around the pipe, 
indicating that no TE,, mode exists 
in the antenna. By integrating the 
vertical pattern, the gain at center 
frequency was found to be 17.3. 
This is a figure somewhat short of 
the anticipated gain. It results 
chiefly from the nonuniform illu- 
mination. 

REFERENCE 

(1) R. F. Guy, UHF Television Field 
Test, ELECTRONIcs, p 70, April 1950. 
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Compact Amplifier 
for Aircraft Tests 

Design of carrier amplifiers required for measuring small -magnitude, high -frequency 

pressures or stresses in small aircraft, including data on stable carrier generator and 

voltage stabilizing circuits. Sensitivity is 81Lv input per ma output up to 250 cps 

By JOHN V. FOSTER and TAFT WRATHALL 

TO EVALUATE an airplane suc- 
cessfully, many physical meas- 

urements must be made in flight. 
When measured magnitudes of 
pressure or stress are small or the 
frequencies high, carrier amplifiers 
are widely used to get higher sensi- 
tivity and better frequency re- 
sponse than can be obtained with 
direct -recording oscillographs. 

To facilitate flight testing of air- 
planes in which space is at a pre- 
mium the NACA has developed the 
miniature carrier amplifier de- 
scribed below. The most important 
features desired were: compact- 
ness ; good amplitude stability with 
changes in supply voltage, tempera- 
ture and vibration; flat frequency 
response to 250 cps; small phase lag 
difference between channels; high 
sensitivity. 

To avoid errors caused by carrier 
frequency drift when using re- 
active -type pickups or wire strain 
gages having excessive line capaci- 
tances, an American Time Prod- 
ucts type 2001-1A, 2,000 -cps 
tuning fork was used as the fre- 
quency source. This fork has a fre- 
quency change less than 0.001 per- 
cent per deg C. The output from 
this fork is fed into a wave -shap- 
ing and amplitude -control circuit 
shown in Fig. 1. The shaping is 
achieved by the action of drawing 
grid current through the grid limit- 
ing resistors and by overdriving 

National A.drl8or7/ Committee for 
.1, ranatrtia.ti 

Amtes .Irrt fitti! falmralury 
.11o(te Il Fìr1,1. rnlil. 

the amplifiers. When the signal 
reaches the toroid-tuned circuit it 
is essentially a square wave having 
a fundamental frequency of 2,000 
cps. This tuned circuit has a high 
Q that sharply rejects all harmonics 
of the square wave. The output of 
the last stage is then a sine wave of 
constant amplitude. The function 
of the two 1N35 crystal rectifiers 
and bias voltage E is to maintain a 
constant -amplitude square wave 
across the toroid coil. 

Voltage Supply 

The maximum voltage variation 
in a typical airplane power supply 

is from not less than 23.5 to not 
more than 28.5 volts. This change 
causes a corresponding variation 
from 11.7 to 13.0 volts in the regu- 
lated filament voltage. The same 
supply voltage change causes less 
than 1 -volt variation in the 280 -volt 
plate supply. Type B-46 ballast 
tubes are used for filament regula- 
tion and a typical degenerative - 
feedback voltage regulator shown 
in Fig. 2 is used for the plate -volt- 
age supply. As Table 1 shows, 
these small voltage changes have 
negligible effect on the carrier out- 
put. Six power -output stages oper- 
ating with parallel inputs are pro - 

Front of six -channel amplifier, showing size relative to rule at lower right 
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F'IG. 1-Wave-shaper and amplitude control feeds six output tubes with parallel inputs similar to that shown 

vided, one for each channel. Easily 
replaceable resistors are provided 
for individual adjustment of out- 
puts. Figure 3 shows the maxi- 
mum undistorted output of these 

regulator units at various load 
resistances. 

The amplifier channels shown in 
Fig. 4 use Ouncer line -to -grid input 
transformers that are mounted in 
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FIG. 2-Ballast tubes and a degenerative -feedback regulator control filament and 

plate respectively 

soft -iron magnetic shields. Cross- 
talk between channels is low enough 
to be considered negligible. Dual 
triodes used in the amplifiers are 
mounted on soft rubber to mini- 
mize the effect of vibration. The 
12AY7 is less microphonic than the 
12AX7 and is used except when 
maximum gain is desired. Twice 
the overall gain is achieved using 
the 12AX7 instead of the 12AY7 
but the two are interchangeable in 
the circuit. Maximum voltage gain 
from the primary of the input 
transformer to the plate of the out- 
put tube is 25,000 using minimum 
feedback. 

High stability is obtained by us- 
ing large feedback that is adjusted 
with the gain control. More feedback 
decreases the gain. The final posi- 
tion of this switch puts the 0.5-µf 
cathode -bypass capacitor from the 
grid of the 12AU7 to ground, 
effectively giving zero output to 
permit galvanometer positioning. 
Phase -lag difference between chan- 
nels without adjustment of galva- 
nometer elements or special com- 
pensating networks is less than 6 
degrees at 200 cps. The tuned cir- 
cuit between the first and second 
stages eliminates hash and extra- 
neous low -frequency vibration pick- 
up. Shunt feed in the output stage 
prevents saturation of the small 
output transformer. Germanium 
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Summary of Amplifier 
Characteristics 

Maximum sensitivity 

Output current range 
(± 1 -percent 
linearity) 

Voltage gain to output 
transformer 

Flat modulating fre- 
quency range 

Total physical volume 

8 microvolts 
input per ma 
output 

3 ma to 70 ma 

230,000 

0-250 cps 
765 cu in. 

crystal rectifiers minimize temper- 
ature effects. 

Most carrier systems have built- 
in circuits for reactive and resistive 
line balance. To conserve space a 
portable box of variable capacitors 
is used to determine capacitance 
values. Its plug-in construction 
permits rapid determination of 
these values after which small fixed 
units (C0) are soldered to lugs on 
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FIG. 3-Maximum undistorted output of 
the regulator unit of Fig. 2 

the amplifier chassis. Resistive 
balance is obtained by miniature 
potentiometers, one mounted on 
each amplifier unit. The six indi- 
vidual amplifiers are mounted in a 
6 -cell bank with a multiple -point 
plug on each unit. This plug auto- 
matically engages with the common 
power plug on the main chassis 
when pushed into place. A jack on 
the front of each unit permits the 
insertion of an external meter in 
series with the recording meter. 

Figure 5 shows the overall modu- 
lated -frequency response from in- 
put to output. 

All components were carefully 
selected for minimum size and 
temperature coefficient. Electro- 
lytic capacitors are particularly 
critical, having a large change in 
capacitance with temperature. Most 
of those checked had a capaci- 
tance at -40 F to -60 F that 
was only 20 percent of their 
value at room temperature. In the 
final design only one electrolytic 
was used, in the power supply 
where the value is not critical. 

Since the construction of this 
equipment, several possible im- 
provements have been considered. 
A Wien -bridge oscillator could 
probably be used as the basic fre- 
quency source instead of a tuning 
fork. Such an oscillator employing 
a high -Q circuit is inherently stable 
even over a wide temperature 
range. This modification would 
allow the unit to be smaller and less 

Table I-Oscillator Output vs Fila- 
ment and Plate Voltages 

Fila- 
ment Oscillator Plate Oscillator 
Volts Volts Volts Volts 

13.0 6.20 300 6.26 
12.0 6.20 280 6.20 
11.0 6.20 260 6.18 
10.0 6.18 240 6.13 
8.0 5.90 220 6.06 

expensive. Ordinarily, in design- 
ing instrumentation for small air- 
planes it is advantageous to break 
up the units into small cable -con- 
nected components to allow for 
placement in available but remote 
locations. Interconnecting cables 
add volume and circuit complica- 
tion. With basically very small 
equipment, it becomes practicable 
to stack all components together 
into a single unit. 

I0 100 200 400 800 
FREQUENCY IN CPS 

FIG. 5-Overall modulated -frequency 
response of an amplifier channel 
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Experimental tire mounted to bear against surface of five-foot steel wheel protruding through floor of sound -proofed room, 
with microphone clamped in position to pick up airborne tread noise, and photoelectric commutator used to generate synchroniz- 
ing pulse for selecting noise from desired tread pattern sample on tire. Aperture disc is on same shaft as tire, and rotates 

between phototube and light source that are mounted on worm gear so they can be rotated 360 degrees 

Tire Tread Noise Analyzer 
Samples of various tread designs are cut into single tire, and photoelectric commutator 

is used to ungate microphone amplifier circuit when desired sample bears against ro- 

tating drum. Resulting noise signal is studied with resonant transient analyzer whose 

frequency is varied by adjusting gain of feedback circuit 

By S. A. LIPPMANN 
and K. A. FERGUSON 
Tire Development Department 

United States Rubber Co., Detroit. Mich. 

THE HISTORY of the automobile 
is reflected in large part in the 

development of the tire. In the 
1920's, the foremost consideration 
in the mind of the buying public 
was reliability and adequacy of 
operation. The early tires were 
notorious for their poor perform- 
ance, and the early automobile was 
a close second. 

Through the years, cars have 
become powerful machines, capable 
of long periods of operation with- 
out failure, and capable of being 
maneuvered at high speeds. The 
pneumatic tire has had a parallel 
development, with emphasis on its 
mechanical function. The advances 
in car and tire design have been so 
successful that at the current time 

saleability no longer is determined 
in general by endurance and me- 
chanical capabilities, but by com- 
fort and appearance. Comfort, 
therefore, has become a matter of 
prime importance to the manufac- 
turer of tires. 

One of the many factors involved 
in riding comfort is the noise of 
tires speeding over a road. The 
importance of this tire noise has 
grown over the years with the sup- 
pression of more bothersome in- 
ternally produced vibrations in the 
car. The improvement in the na- 
tion's roads has also helped in 
bringing this factor to the fore. In 
dealing with the problem, develop- 
ment engineers have found elec- 
tronic instrumentation a powerful 
tool. The equipment employed in 
one phase of the problem is de- 
scribed here. 

From the viewpoint of the tire 
engineer, it is desirable to uncover 
the processes which generate air- 

borne tire noise. The investigation 
of these mechanisms is approached 
through the study of the sound 
generated by specific elements of 
the tread design while the tire is 
running as it would on the road. 

Sampling Technique 

In the case of standard tires, 
there is the problem of isolating 
the noise of a particular element in 
the presence of the many which re- 
sult from the tread design. To 
avoid this difficulty, use is made of 
an otherwise smooth treaded tire 
with the particular elements in con- 
sideration cut into the tread at 
various positions along the circum- 
ference. If there is sufficient cir- 
cumferential spacing between the 
elements, the noises generated by 
any two do not overlap in time. 

With this scheme of testing and 
the proper sampling equipment, it 
is possible to compare a series of 
variations in design with each 
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Equipment used in analyzing noise signal output of microphone positioned near 
tread of rotating tire. Strobolume at top of right-hand cabinet is used for examining 

treads while tire is in motion during test 

other and with a standard element, 
while using only one tire. Thus, 
drift in the measuring instruments 
and change in testing conditions 
become negligible. 

The design of the sampling 
equipment must take into account 
the fact that the noise resulting 
from a tread element, while similar 
in successive revolutions, neverthe- 
less shows considerable random 
variation. Consequently, the noise 
is best treated as a transient signal. 

Electronic System 

The method employed ïs to pro- 
duce a triggering pulse, syn- 
chronized with the angular position 
of the tire, which then initiates 
the opening of a gating circuit and 
the firing of a driven -sweep oscil- 
loscope. The signal, picked up by a 
microphone, is amplified and passed 
through the gate into a transient 
analyzer. The output of this ana- 
lyzer or the original noise signal 

may be observed or photographed 
with an oscilloscope. In addition, 
the triggering pulse actuates a 

revolution counter and, for visual 
observation, a high-speed flash 
lamp. 

The problem of extraneous 
sounds and of reverberations is met 
by running the tire against the 
surface of a five-foot steel wheel 
which extends into a sound -insu- 
lated room. A directional micro- 
phone, located close to that portion 
of the surface from which the 
radiation is desired, picks up the 
signal. A conventional feedback 
amplifier with a stepped gain con- 
trol supplies an amplified signal at 
an impedance level of 20,000 ohms. 
The selection of the significant por- 
tions of this noise signal in time is 
carried out by the synchronizing 
system. 

Photoelectric Commutator 

The synchronizing pulse origi- 
nates in a photoelectric commutator 
whose setting is continuously vari- 
able. The photoelectric method is 
preferable to simpler mechanical 
devices because of its noiseless 
operation and the excellent defini- 
tion of the pulse. The commutator 
consists of an aperture disc that 
rotates on the same shaft as the 
tire, and a phototube and light 
source that are mounted on a worm 
gear. The gear couples to the main 
control panel through a worm and 
flexible shaft arrangement. Read- 
ings of the position of this gear to 
within 1 degree are available at the 
control panel through a selsyn re - 
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peater system. A cathode follower, 
also mounted on the worm gear, 
lowers the impedance level of the 
commutator signal. This avoids 
capacitive shunting in the shielded 
cable leading to the control panel. 

The characteristic output of the 
commutator is not in itself satis- 
factory for tripping the subsequent 
circuits and therefore is used to 
actuate an intermediate trigger - 
generating circuit. The desired 
trigger pulse should be steep at the 
leading edge so that synchroniza- 

FIG. 2-Output signal from photoelec-, 
tric commutator, showing clipping at 
top due to shorting action of crystal 
diode in trigger -generating circuit, and 
corresponding output pulse (approxi- 
mately 20 microseconds wide at base) 
obtained from trigger -generating circuit 

tion of the scope and the gate cir- 
cuit is independent of speed and, in 
addition, should be stabilized and 
adjustable in amplitude. For photo- 
graphic recording, the trigger 
pulse must occur only once after 
depressing a hand switch, with re- 
lease of this switch required for 
resetting. 

Figure 1 indicates the circuit de- 
signed to meet these requirements. 
The commutator output is adjusted 
to a level just adequate to ignite a 
normally quiescent thyratron. The 
output of the thyratron, properly 
shaped, is the trigger pulse. By 
employing a capacitor to power the 
thyratron, single -shot or continu- 
ous operation is available. For con- 

tinuous operation, C. charges dur- 
ing the standby period, from B+ 
through a resistor too large to sus- 
tain the discharge in the thyratron. 
For single -shot operation, charged 
C. is switched from B-1- to the plate 
of the thyratron by means of a 
relay. At the next appearance of a 
signal from the commutator, the 
thyratron fires, and cannot fire 
again until the relay switches C. 
back for recharging. The relay is 
inserted between a pushbutton 
hand switch and the pulse gener- 
ator for safety purposes. 

Capacitors C. and C. in the 
cathode circuit insure rapid dis- 
charge of power supply capacitor 
Cs through the thyratron, while 
still allowing the standby bias 
chain to be low in current drain. 
There are three 1N34 diodes in this 
circuit. Diode D. eliminates res- 
toration difficulties in the coupling 
capacitor, D, together with the by- 
passed potential divider sets the 
level of the output signal, and the 
grid of the thyratron is kept from 
being driven positive by the clip- 
ping action of D,. The output of 
this circuit is highly repeatable in 
time and in shape. Figure 2 shows 
this output and the commutator 
pulse which initiates it. 

The photoelectric commutator 
also drives a revolution -counting 
unit and an electronically operated 
relay for flashing a GR 1532A Stro- 
bolume. Electromechanical count- 

ers are slow in responding and will 
not follow the commutator at high 
speeds. However, with a pulse - 
widening circuit, the proper drive 
is available. The commutator is 
buffered from the ensuing circuit 
by cathode follower stage V. in Fig. 
1. Crystal diode D, provides res- 
toration for the coupling capacitor. 
Diode section V.e and C. act as a 
holding circuit with R1 as a leak. 
The output of this holding circuit 
subsequently activates an output 
relay that trips either the counter 
or the flash lamp. 

Gating Circuit 
Since the gate circuit presents 

the noise signal to a transient ana- 
lyzer, the gate must not introduce 
spurious electrical signals such as 
spikes or pedestals. In addition, 
the gate must be operated from a 
signal taken with respect to ground, 
it must sometimes stay open for an 
appreciable interval, and must not 
produce much distortion. Such 
gating systems as varistors, mix- 
ers, and pentode circuits do not 
meet all these needs, but the circuit 
of Fig. 3 does. 

In operation, the signal from the 
trigger -shaping unit feeds mono - 
stable multivibrator V1. The out- 
put of the multivibrator controls 
two gating circuits operating on 
the cathode bias principle. The 
audio signal is inverted in stage V,. 
The direct signal is fed to one gate, 
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V,, while the inverted signal is fed 
to the other identical gate, V.. The 
outputs of these two circuits are 
subtracted in R,, R, and R thereby 
greatly reducing the effect of the 
pedestal and other transients. How- 
ever, because of the phase in- 
version, the subtraction does not 
cancel the signal. 

The analysis of the frequency 
content of the gate noise signal 
takes place in the resonant analyzer. 
This device essentially consists of 
a high -Q series -resonant circuit to 
which the noise signal is applied. 
In the limiting case where the re- 
sistance of the circuit is negligible, 
the voltage across the inductive 
element is 

E out = E is (t) -2af f*[E1n(r)]sin2vf(t-7)dr (1) 

where t = time, E,,,, = output 
voltage, E,, = input voltage, 
r = variable of integration, and 
f = frequency to which resonant 
circuit is tuned. In the presence of 
resistance, a damping factor occurs 
in the integral. For the inductors 
used, this damping factor is unim- 
portant and will be neglected here. 
For signals starting at t = 0 and 
terminating at time T, as for the 
gated noise signals, Eq. 1 reduces 
to a measure of the total amplitude 
of the harmonic content at f. 

The circuit employed in the 
resonant analyzer is given in 
Fig. 4. Inductors L or L,5 and 
capacitors C. to C form the 

nucleus of the analyzer. The input 
signal appears in the resonant cir- 
cuit across 100 -ohm resistor R,, 
which is small enough not to affect 
the Q of the circuit materially. At 
the higher frequencies variable ca- 
pacitor C,, permits continuous tun- 
ing of the analyzer. 

For lower frequencies, the physi- 
cal size makes the use of variable 
capacitors undesirable, and a feed- 
back loop supplies the continuous 
adjustment. The signal across L, is 
inverted by V, and a fraction de- 
termined by R, is added to the input 
at cathode follower V,. The total 
input signal E, at R, then is 

= ki (E in - kº E (2) 

where k, is the gain of the cathode 
follower V, and k, is the net gain of 
the feedback loop including the add- 
ing circuit and feedback amplifier 
V,. 

The second term (-k,k,Et) 
supplements the potential difference 
across the inductors and adds to 
the effective inductance in the cir- 
cuit. For this reason, the resonant 
frequency becomes 

f = 1/2 r 11 L C (1 + kl k,) (3) 

where L is inductance and C is ca- 
pacitance. Potentiometer R, sets the 
value of the feedback gain k, and 
thus controls the frequency. 

In general, it is desirable for the 
tapped capacitor bank to be em- 
ployed in such a way that k, is as 
small as possible. Feedback of the 
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FIG. 5-Performance test of resonant 
analyser. When upper 200 -cps sine 
wave is applied to gating circuit out- 
put signal grows linearly during ap- 
plication of pulse and slowly dies out 
in quiescent period as in lower oscillo - 

gram 

resistive component of the drop 
across the inductor progressively 
lowers the Q of the resonant circuit 
as the gain k, increases. The addi- 
tional stages contained in the res- 
onant analyzer are for amplifica- 
tion, change of the impedance level, 
monitoring and isolation. 

Performance 

A typical performance test of the 
analyzer is shown in Fig. 5. The 
analyzer is set to resonate at the 
same frequency as a sinusoidal 
signal applied to the gating circuit. 
On firing the gate, the analyzer 
receives a pulsed wave train and 
reacts to this input in accordance 
with Eq. 1. The output signal is a 
sine wave whose amplitude in- 
creases linearly during the duration 
of the pulse, and maintains a rela- 
tively constant value ,thereafter. 

Although the resonant analyzer 
is inherently a timing source, the 
nature of the input forcing func- 
tions makes it an uncertain time 
base. Consequently, it is desirable 
to incorporate an independent 
standard in the equipment for cali- 
brating the sweep speed of the 
oscilloscope. This timing unit is 
composed of a Sylvania model 145 

audio -frequency signal generator 
and a General Electric model DD7 
frequency meter of the cycle -count- 
ing type. 

The equipment has proven to be 
adaptable not only for the study of 
tire noise but also for examining 
other transient disturbances. 
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Overtone CRYSTAL 
Quartz crystals can be made to operate directly on odd overtones up to 150 mc, with high 

power output and better stability than crystal would normally have at its fundamental. 

Technique involves shunting crystal with proper value of inductance and tuning plate 

tank for the desired overtone frequency 

THE INCREASING use of frequen- 
cies above 30 mc for limited - 

range communication and control 
purposes means that closely spaced 
channels are needed to provide for 
the many services that would like 
to use these frequencies. This close 
spacing, at least at the present 
state of the art, requires crystal 
control to provide the required car- 
rier frequency stability. 

Crystals can be ground to oper- 
ate on fundamental frequencies as 
high as 30 mc. The Bureau of 
Standards has, in fact, processed 
crystals to 100 mc, but their com- 
mercial manufacture is probable 
only at some much later date. 
Making crystals physically thinner 
presents so many problems that 
some other means was sought for 
producing high frequencies directly 
from low -frequency crystals. 

The goal was to find a circuit 
operating technique that in effect 
would slice a crystal electrically 
into the desired thinner plates, so 
that thick crystals could be made 
to vibrate with adequate power 
output at values much higher than 
their fundamental frequency. The 
development to be described 
achieves this goal by utilizing in a 

By GEORGE F!. LESTER 

/v ¡ile 
El, ,earch, & Mfg. 

( lmul. Ohio 

unique way the presence of over- 
tone activity in certain types of 
quartz crystals. Overtone activity, 
to be described, should not be con- 
fused with operation as a frequency 
multiplier, wherein the plate tank 
is tuned to a harmonic of the fun- 
damental. 

Nature of Overtones 

Many crystals, particularly BT 
and AT cuts, exhibit strong over- 
tone activity wherein the crystal 
appears to consist of layers of ac- 
tive material operating in shear 
modes, with opposite outside faces 
going in opposite directions as 
shown in exaggerated form in Fig. 
1. For the third overtone the 
crystal acts as if it had three equal 
layers; for the fifth, five layers; 
for the nth overtone, n layers, 
where n is always an odd number. 
The thickness of each vibrating 
layer is approximately 1 /nth the 
thickness of the crystal at its fun- 
damental. 

ADVANTAGES OF OVERTONE CRYSTAL OSCILLATORS 

Direct crystal control up to 150 mc with 10 -mc or lower -frequency crystals 

Overtone frequency is only frequency present in circuit, hence no spurious radia- 
tion 

Direct frequency modulation is possible and practical, including carrier -fre- 
quency shift by d -c for keying or telemetering 

Temperature -frequency stability better than crystal itself 

Excellent voltage -frequency stability even up to 70 volts plate voltage change 

Vibration and severe jarring do not affect frequency 

Higher efficiency and much smaller vhf and uhf equipments, reducing battery 
drain and weight of mobile units 

Overtone crystals (improperly 
called harmonic crystals) have been 
on the market for some time, but 
most of these utilize the third over- 
tone (generally around 30 mc) be- 
cause higher -order overtones could 
not be developed by conventional 
circuitry. Investigation showed, 
however, that almost all carefully 
processed AT or BT -cut crystals 
exhibit activity on higher overtones 
such as the 5th, 7th, 9th, 11th and 
13th. Many crystals even show ac- 
tivity at the 23rd overtone and a 
few have actually indicated activity 
on the 29th overtone, which for a 
10 -mc crystal would be around 290 
mc. 

The overtone frequency of a 
crystal is not an exact multiple, or 
harmonic, of the fundamental. 
Harmonics can only be obtained 
electrically, whereas crystal over- 
tones are the result of pure me- 
chanical vibration. The frequen- 
cies of overtones approach corres- 
ponding harmonic values but are 
either higher or lower by an un- 
predictable amount. For this rea- 
son, overtone crystals are ground 
to the desired overtone frequency 
and marked with that value, the 
fundamental being ignored. 

An analogy is the string of a 
piano, which vibrates over its en- 
tire length to produce the funda- 
mental note and over shorter 
lengths to produce overtones. The 
frequencies of these musical over- 
tones are close to corresponding 
harmonic values but not equal to 
them, as any musician will testify. 

It should also be pointed out that 
a crystal will vibrate at only one 
overtone at a time. The overtone 
at which it vibrates depends on the 
resonant frequency of the circuit of 
which the crystal is a part. 
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OSCILLATOR Design 
Example of 460 -mc mobile unit using overtone crystal oscil- 

lator 

Developmental model shown delivers 22 watts frequency - 

modulated output at 468.72 mc with ±10-kc carrier stability. 

Total current drain from 6 -volt battery is 10 amp for receiver 

and 31 amp for transmitter. Total weight is 43 lb 

Transmitter crystal with fundamental of approximately 8.68 

mc operates directly on 78.12 mc, which is 9th overtone. Re- 

actance modulator for oscillator is driven by single a -f stage. 

Following crystal is low -power neutralized 6C4 isolating 

amplifier and 832A tripler stage with long -line plate tank 

coupled by balun to 4-150A final stage operating as doubler 

in cavity with 550 volts at 90 mc. Deviation is ±25 kc, with 

automatic deviation control. Audio fidelity is within 2 db from 

60 to 10,000 cps 

Overtone crystal oscillator in receiver operates at 76.46 mc 

and is followed by 6AK5 six -times multiplier to get ample in- 

jection voltage for mixer. Grounded -grid amplifier stage pre- 

cedes mixer; following it are three 10 -mc i -f stages, limiter, 

discriminator, squelch circuit and final audio stage delivering 

0.8 watt output. Sensitivity is better than 1 microvolt for 

complete limiting 

Overtone crystals are ordered to 
an exact frequency, which is the 
frequency at which the electrical 
reactances of the crystal are equal 
and opposite and thus cancel. This 
frequency value is the true over- 
tone value of the crystal alone, 
without holder or circuit. The cir- 
cuits referred to operate at fre- 
quencies slightly removed from this 
series resonance value. 

Oscillator Circuit Analysis 

A study of existing circuits was 
made to determine why crystals ex- 
hibiting higher -order overtone pos- 
sibilities would not perform on 

these overtones in conventional 
circuits. The conventional crystal 
oscillator circuit of Fig. 2 contains 
all of the important elements af- 
fecting the operation of a crystal. 
Typical equivalent values for a 10 - 
mc crystal having a Q of 160,000 
are L = 0.02533 h, C = 0.01 µf and 
R = 10 ohms. A typical value for 
C1, the sum of C, G, C, and C 
is 35 µµf. 

The curves in Fig. 3 correspond 
to conventional operation of a 
quartz crystal at its fundamental 
frequency. The reactances of L 
and C vary with frequency in the 
manner shown in Fig. 3A, giving 
the curve of X, as the algebraic 
sum of the reactances of the crystal. 

The susceptance of crystal re- 
actance Xr is shown in Fig. 3B. 

When added to the susceptance of 
the shunt capacitance CT existing 
across the crystal terminals, curve 
Y, is obtained. The reactance 
curve of this total crystal circuit 

3RD OVERTONE 

FIG. 1-How an overtone crystal 
works. The crystal acts as if electri- 
cally sliced into odd number of layers 

susceptance is given in Fig. 3C. 

This curve indicates that a crystal 
used in a conventional circuit will 
operate as a parallel resonant cir- 
cuit at an antiresonant frequency 
fl. At this frequency the total 
susceptance Y1 in Fig. 3B is prac- 

FIG. 2-Conventional crystal oscillator 
circuit, drawn to emphasize the impor- 
tant elements affecting crystal operation 
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CRYSTAL IN OVERTONE 
CIRCUIT 
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FIG. 4-Reactance and susceptance curves for overtone crystal oscillator operation 
These curves are drawn for a crystal operating as an equivalent inductance. Similar 

curves may be drawn for the capacitive crystal 
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tically zero and the total reactance 
approaches infinity. This value f, 
is the fundamental frequency value 
stamped on the crystal holder, and 
represents the crystal in its usual 
circuit, not the crystal alone. 

The fundamental crystal oscil- 
lator frequency f, is only slightly 
higher than the resonant frequency 
f of the crystal itself without 
holder or circuit. Due to the large 
ratio between Cr and C, slight 
changes in Cr have but a small ef- 
fect on the oscillator frequency fl, 

hence the conventional oscillator 
circuit has good frequency stabil- 
ity. 

Now suppose that we add capaci- 
tance across the crystal. This 
causes the curve for Y of Cr in 
Fig. 3B to rise higher, so that Yr 
crosses the X axis at a lower fre- 
quency and thereby makes f, ap- 
proach f. Adding to CT thus low- 
ers the fundamental frequency of 
the crystal oscillator circuit 
slightly. This characteristic is 
widely used by engineers of radio 
and television stations for adjust- 
ing their carriers exactly to the 
assigned frequency. However, add- 
ing to C, causes the impedance of 
the tuned grid circuit (comprising 
the crystal and circuit capacitance) 
to decrease. The result is lowered 
output, and added capacitance thus 
produces only a small frequency 
change while at the same time re- 
ducing output considerably in a 
conventional crystal circuit. 

This brief review of crystal oscil- 
lator theory sets the stage for an 
explanation of how a crystal can 
be made to operate directly on an 
overtone in essentially this same 
circuit. 

Overtone Operation 
If a 10 -mc crystal is used in the 

circuit of Fig. 2 as before but the 
plate circuit is tuned to approxi- 
mately 30 mc, the value of Cr re- 
mains about the same as before, 
but the equivalent C of the crystal 
becomes approximately one-third 
of what it was at the fundamental. 
The equivalent L of the crystal is 
likewise reduced to approximately 
one-third. The ratio of Cr to C now 
is approximately three times that 
of the circuit at the fundamental, 
just as if we added capacitance to 
CT at the fundamental. 
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Referring back to the values of 
the example, tuning the plate to 
approximately 30 mc so the crystal 
operates on its third overtone has 
the effect of adding capacitance of 
about 3 x 35 µµf across the crystal 
at the fundamental. The result is 
that the 10 -mc crystal operates on 
its third overtone just as though it 
were a 30 -mc crystal, except that 
now we have a low -impedance grid 
circuit and greatly reduced output. 

When the plate circuit is tuned 
to the 5th overtone (about 50 mc 
in this example), the value of CT 

again remains essentially the same 
as at the fundamental but C drops 
to about one -fifth of what it was 
at the fundamental. As a result 
the ratio of CT to C goes up still 
more, the grid circuit impedance 
gets still lower, and power output 
drops practically to zero. Above 
the fifth overtone, the circuit will 
not oscillate at all. 

Overtone Circuit Requirement 

An oscillator circuit that will 
permit crystals to operate on high - 
order overtones must have a high 
grid -circuit impedance. One way 
of achieving this impedance is to 
utilize the ability of a piezoelectric 
crystal to appear as a capacitive 
impedance when energized at a fre- 
quency below the series resonant 
frequency of the crystal L and C. 
The crystal can then combine with 
an input circuit that is inductive 
to form an antiresonant grid cir- 
cuit having high impedance as de- 
sired. 

To make the input circuit appear 
inductive, the normal circuit ca- 
pacitance CT is shunted with an 
inductance of such value that the 
combination of the two appears as 
a high -value inductance at the oper- 
ating frequency of the crystal. 

The curves in Fig. 4 show how 
addition of shunt inductance L,, af- 
fects the susceptance and reactance 
of the crystal oscillator circuit of 
Fig. 3. The total susceptance YT 

of the grid circuit is added to 
susceptance YL., of the new shunt 
inductive reactance to get curves 
YT, for the combination. The re- 
sulting reciprocal curves (XL of 
YT,) in Fig. 4B are the reactances 
of the combined input circuit with- 
out taking into account the values 
of resistance in the circuit. The 

curves indicate that two antireson- 
ant frequencies are possible, f, be- 
ing above and f, being below the 
series resonant frequency f of the 
crystal at the overtone selected. 
Actually, only f, is obtained in prac- 
tice, because at that frequency the 
grid circuit has maximum imped- 
ance. The curves are intended to 
show only a method of obtaining a 
high grid circuit impedance (XL of 
YT,) at operating frequency f,, 
hence are not drawn to scale. 

An overtone crystal is operated 
in the capacitive condition rather 
than in the inductive condition as 
is usual practice at low frequencies, 
for one important reason. AT or 
BT -cut crystals when flat or convex, 
as are most crystals, have spurious 
modes or activity points above the 
natural frequency of the crystal. 
This often results in erratic opera- 
tion when the circuit is operated at 
crystal overtones in the inductive 

40 50 60 70 
TEMPERATURE N DEG C 

80 90 

FIG. 7-Variation of frequency with 
temperature for 9th overtone at 77 mc, 
for typical overtone crystal operated 
7.5 kc below series resonant frequency 

to permit frequency modulation 

crystal condition. By deliberately 
choosing the capacitive crystal con- 
dition, operation is below the 
natural frequency of the crystal (or 
below the corresponding value for 
overtones) and spurious -mode oper- 
ation is almost impossible. 

Overtone Oscillator Data 

The curves in Fig. 5 show the 
characteristics of an overtone 
crystal calibrated, ground and fin- 
ished to operate on its 9th overtone 
at 76.339,060 mc. The exact fre- 
quencies of this crystal operating 
at its many other overtones are 
tabulated, along with the differ- 
ences between these overtones and 
the multiples or harmonics of the 
8.478,094 -mc fundamental crystal 
frequency. 

The amount of inductive react- 

ance needed to provide operation 
at the many overtones of this 
crystal when in the capacitive con- 
dition is also shown, along with 
the power output and efficiency of 
a test oscillator at each overtone. 
The plate tank circuit in all cases 
was inductively coupled to a Bird 
Termaline wattmeter for power 
measurement. Wherever possible 
the plate power input to the test 
oscillator was kept constant at the 
different overtones. 

The results shown in Fig. 5 in- 
dicate that an overtone crystal can 
meet all of the requirements of a 
crystal oscillator of the power type 
up to the 11th mode. Such a 
crystal is satisfactory up to the 
15th mode for a receiver local oscil- 
lator since such an oscillator has 
lower power requirements. 

The overtone values of a crystal 
are not always fixed. Those given 
are for optimum operating condi- 
tions, but can easily be shifted to 
slightly higher values or consider- 
ably lower values by changing the 
value of shunt inductance L, with 
a slug or other means. A study of 
the frequency characteristics at one 
overtone, the 7th, is shown in Fig. 
6. The nominal or optimum over- 
tone value is approximately in the 
middle of the vertical portion of 
the curve, corresponding to about 
0.23 µh for L.. Decreasing L, from 
this value lowers the output but in- 
creases the frequency only a little. 

Increasing L, has a similarly 
negligible effect on frequency up to 
the knee of the curve, but further 
increases in L, then make the over- 
tone frequency decrease appreci- 
ably. The relation is quite linear, 
hence frequency modulation be- 
comes a simple matter. 

It should be pointed out that L, 
can be a fixed inductance smaller 
than needed, shunted by a trimmer 
capacitor that is used for adjusting 
the operating frequency near the 
selected overtone. 

Frequency Modulation 

To produce frequency modula- 
tion, L, is set to a value in the 
linear range such as at X, and a 
reactance tube or other variable re- 
actance is connected across L., to 
sweep its inductive reactance above 
and below the value for point X. 
Crystal frequency follows the varia - 
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tions in the reactance, giving the 
desired frequency modulation. 
Point X is here about 7.5 kc below 
the nominal overtone value, but the 
frequency excursion would be 
limited to about ±5 kc in order to 
stay off the knee of the curve. In 
a uhf or vhf f -m transmitter, multi- 
plier stages following the overtone 
oscillator would multiply this 5-kc 
deviation of the oscillator. Point 
X is still a stable crystal frequency 
but one that can be caused to 
change because the magnitude of 
change needed is not too great. 

Greater frequency deviations 
could be obtained by moving point 
X further away from the knee of 
the curve, but circuit stability is 
then sacrificed. For this reason, 
overtone oscillators in f -m trans- 

mitters use relatively small crystal 
frequency swings and rely on fre- 
quency multipliers to provide the 
required deviation at the final car- 
rier value. 

A "tight" overtone crystal oscil- 
lator is defined as one that is oper- 
ating over the nearly vertical por- 
tion of the curve of Fig. 6. Opera- 
tion at other points on the curve 
is described as "loose," permitting 
adjustment of the output frequency 
or frequency modulation. 

Stability 
In the tight positions the tem- 

perature -vs -frequency stability of 
the overall circuit essentially is 
that of the crystal. However, in 
almost all loose positions the out- 
put frequency can be corrected by 
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proper choice of temperature co- 
efficients for components to result 
in an overall temperature -vs -fre- 
quency stability that is consider- 
ably better than that of the crystal 
itself. This is illustrated in Fig. 
7; the entire curve is below the co- 
efficient of the crystal itself, which 
is approximately 1.0 part per mil- 
lion per degree C. 

Voltage stability of a typical 
overtone crystal oscillator operat- 
ing at the 9th overtone at 77 mc is 
illustrated in Fig. 8. Even for the 
total 70 -volt plate -voltage change 
represented by the entire curve, 
voltage stability is excellent with 
circuit component values shown. 

Since the crystal frequency can 
be caused to change, a deliberate 
change by some element such as 
the plate bypass capacitor can, if 
that element is of the proper co- 
efficient and size, correct the entire 
circuit for effects of temperature 
variations. Overtone crystal cir- 
cuits have been produced which will 
maintain the frequency to better 
than one part per million over a 
temperature range of 0 to 185 F, 
which is many times better than the 
crystal itself in normal circuitry. 

F -M Version 

A study of Fig. 6 shows that if 
the circuit is frequency -modulated, 
large excursions of the variable re- 
actance can cause the crystal to 
stop oscillating at either extreme 
of the change. If L, is reduced 
below a certain critical value 
(about 0.215 µh in this case), the 
circuit stops oscillating. If .;. is 
increased above another critical 
value, the circuit goes into erratic 
self -oscillation. With further in- 
creases in L,, the circuit will 
change over to a type of oscillation 
in which the crystal appears as an 
equivalent inductance, represented 
by the curve at the upper right. 
With still further increases, above 
about 0.27 µh, the circuit ceases 
oscillation. 

A form of automatic deviation 
control becomes necessary to main- 
tain assigned channel bandwidth 
and to make impossible the stop- 
ping of the oscillator with excessive 
amplitudes of the modulating volt- 
age. Figure 9A shows a typical 
reactance modulator used with an 
overtone crystal oscillator, while 
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Fig. 9B shows the resultant in- 
jected capacitance C, of the modu- 
lator circuit. Slight modifications 
in the circuit result in the C,/E, 
curve shown in Fig. 9C. By oper- 
ating such a revised circuit at point 
X with no modulating voltage ap- 
plied, and coupling that modulator 
through fixed -capacitor C of a value 
substantially equal to CI at point X, 
the resultant C1 at the crystal ap- 

b pears as in Fig. 9D. The value of 
C, then can vary between two 
limits, one of which is zero and 
the other the value of C. Such a 

414 simple automatic deviation control 
circuit holds the frequency excur- 
sion to definite limits. Even the 
failure of the modulator tube can 
only cause frequency changes that 
are within the channel assigned. 

Crystal Heating 

At the frequencies under con- 
sideration (70 to 110 mc, corres- 
ponding to the 7th, 9th or 11th 
overtone of a 10 -mc crystal) , the 
usual grid -to -plate capacitance of 
small triodes such as the 6C4 and 
6J6 provides feedback that can be 
excessive. The rapid change in 
frequency which often occurs in the 
first few seconds after starting a 
crystal oscillator usually is the re- 
sult of heating of the crystal due 
to excessive feedback and resultant 
high r -f voltage across the crystal 
electrodes. 

In all antiresonant circuits the 
crystal is a capacitance with the 
quartz as a dielectric. Excessive 
r -f voltage across this capacitance 
will cause undue heating of the 
crystal which the holder cannot dis- 
sipate. The feedback should there- 
fore be controlled to a point where 
only enough excitation is provided 
to permit satisfactory output from 
the circuit. 

The use of a pentode or similar 
tube with properly adjusted feed- 
back results in highly stable cir- 
cuits with little crystal heating. 
Feedback adjustment is experi- 
mentally determined and subse- 
quent production of oscillators for 
any given overtone of operation 
simply provides a fixed spacing and 
form factors of grid and plate coils. 

Since an overtone crystal oper- 
ates directly on its overtone value, 
with no output at the fundamental, 
sideband problems are practically 
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showing injected capacitance provided by reactance modulator under various 
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nonexistent. For example, if a 
crystal is operated on its 9th over- 
tone at 90 mc and fed to a doubler 
and tripler to get 540 mc, the low- 
est undesired component that can 
produce sidebands at 540 mc is 90 
mc. This is too far off from the 
carrier to be of any consequence in 
properly designed circuits. 

With conventional frequency 
multiplication to 540 mc from a 
10 -mc fundamental, sidebands re- 
moved from the carrier frequency 
by a value equal to the fundamental 
or double or triple the fundamental 
value are present in the output of 
the final stage. Frequency multi- 
plication from a fundamental in 
both transmitters and receivers is 
thus a serious deterrent to close 
spacing of uhf channels. 

Conclusions 

Equipment using circuits meet- 
ing all of the requirements for both 
transmitting oscillators and local 
oscillators of receivers has been 
in operation over 18 months. Per- 
formance during that time has been 
entirely satisfactory for mobile and 
fixed station uses. Fixed stations 
in extremely unfavorable locations, 
such as on oil drilling rigs, have 
proven the circuits to be stable, 
efficient and adequate for all pur- 
poses investigated. The circuits 
operate at conservative values of 
plate voltage, plate current and 
plate dissipation, so that long and 
stable tube life can be expected. 

The audio quality resulting from 
the frequency -modulated oscillators 

is exceptionally good and ap- 
proaches that obtained by f -m 
broadcasters. It is dependent only 
on the small speech amplifier used 
ahead of the modulator and the 
point on the curve chosen to oper- 
ate the crystal. Actually, the 
crystal may be modulated with d -c 

applied to the modulator grid, 
which causes instantaneous fre- 
quency shift in a direction depend- 
ing on the polarity of the modulat- 
ing voltage. The amount of the 
shift is determined by the limiting 
values in the circuit and the ampli- 
tude of the modulating voltage. 

For cooperation in developing 
and testing the crystal overtone 
oscillators described here and for 
work leading to patent applications, 
the author expresses appreciation 
to A. R. Panetta, now with Boston 
University, and to R. C. Blauvelt 
and R. N. Lister, chief engineer 
and plant superintendent, respec- 
tively, of Electronic Research & 

Mfg. Corp. 
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32 -Channel High -Speed 
System employs binary counters and a network of coincidence gating tubes to commutate 
32 channels of information with essentially negligible switching time. Substitution of 
thyratrons in counting circuits reduces power supply requirements at some sacrifice in 

switching speed 

HIGH-SPEED electronic commuta- 
tors are inherently complex, 

especially when designed to have a 
negligible switching interval. Sim- 
plicity and straightforwardness are 
essential in reducing initial cost 
and servicing requirements. 

In the 32 -position commutator de- 
scribed here, almost 100 percent of 
the switching time is available for 
signal information. A minimum of 
tubes and components is used, and 
sampling rates of 1,000 cps may be 
obtained. 

Binary System Used 
For a given count, a binary 

counter uses a minimum number of 
tubes. If a binary counter were 
employed to obtain a count of 32, 
this could be done by making use of 
the fact that 2' - 32 and only 5 
double triodes would be required. 
However, to make use of this 
counter, coincidence gating would 
be employed. A gating tube hav- 
ing 5 separate grids plus a signal 
grid in addition to plate, cathode 
and heater would be required. 
There is no such tube commercially 

available. Even if one were ob- 
tainable, the interwiring problem 
would be unnecessarily complicated. 

A practical 32 -position commuta- 
tor system employing a ring -of -8 
combined with a ring -of -4 step 
counter can be used to coincidence 
gate the suppressor and screen re- 
spectively of the readily obtainable 
miniature type 6AS6 pentode. This 
requires only 12 counting tubes as 
compared with 32 formerly re- 
quired, and the interwiring prob- 
lem is comparatively simple. 

A block diagram of a 32 -step 
commutator using a ring -of -8 com- 
bined with a ring -of -4 step counter 
is shown in Fig. 1. If a 1,000 -cps 
sampling rate is desired, the master 
pulse generator runs at 32,000 cps 
and operates the ring -of -8 step 
counter. After every 8th count, a 
pulse is sent from H to the ring -of -4 
step counter and advances it from 
I to II, II to III, and so on. The 
ring -of -8 runs at 4,000 cps, while 
the ring -of -4 will run at 1,000 cps. 

The outputs of the two ring 
counters gate the screen and sup- 
pressor respectively of the 32 gat- 

ing tubes, as shown in Fig. 1. 
By referring to the relative pulse 

outputs of the ring -of -4 and ring - 
of -8 counters shown in Fig. 2, it 
can be seen that the screen and sup- 
pressor pulse on any one gating 
tube will be simultaneously positive 
only once every 32 counts. Since 
any gating tube must have a coin- 
cidence of positive pulses at both 
suppressor and screen in order to 
conduct, a 32 -position commutator 
results. 

When such a sytem is used with 
an n position commutator, it can be 
shown that the minimum number 
of counting elements will result if 
Vñ counts are placed in each step 
counter. This of course can only 
be done if n is an integer. As an 
example, in a 36 -position commuta- 
tor, two ring -of -6 step counters 
could be used, or a total of 12 tubes. 
A 100 -position commutator requires 
two ring -of -10 counters, or a total 
of 20 tubes. If n is not an integer, 
the number of tubes in each 
counter should be chosen so that 
their product is n while their sum 
is a minimum. For the 32 -position 
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Commutator 
By NORMAN ALPERT, JOSEPH LUONGO 

and WARREN WIENER 
,Servo Corporation of America 

New Hyde Park, N. Y. 

commutator previously described, 
8 X 4=32and8+4= 12. 

Vacuum -Tube Commutator 
A schematic diagram of a 32 -step 

vacuum -tube commutator using a 
ring -of -8 combined with a ring -of -4 
step counter is shown in Fig. 3. 
Both step counters are composed of 
identical Eccles -Jordan flip-flop cir- 
cuits using miniature 12AU7 tubes 
which are capable of speeds in ex- 
cess of 200 kc. However, from the 
standpoint of negligible commuta- 
tion interval and stability, the step - 
counter should not run at a rate 
much faster than 32 kc. 

The ring -of -8 consists of stages 
A through H. Stages B through G 
have been omitted for simplicity- 
each of these stages is identical to 
stage A. The 32 gating -tube cir- 
cuit numbers are shown in circles 
next to the signal input terminals 
in each case. Stages 2 through 6, 
10 through 14, 18 through 22 and 
26 through 30 have been omitted 
and they are identical to gating 
tube circuit 1. As indicated by the 
arrows, ring -of -8 counter stage C 

is connected to the suppressor grids 
of gating tubes 2, 10, 18 and 26; D 
is connected to 3, 11, 19 and 27, and 
so on. Horizontal rows of gating 
tubes have their screens gated by 
ring -of -4 counter circuits I through 
IV. 

To obtain the 1,000 -cps sampling 
rate, the master pulse generator 
supplies negative pulses of 32,000 - 
cps repetition rate. These pulses 
trigger the ring -of -8 step counter 
to successive positions every 31.25 
microseconds. After every eighth 
count, the trailing edge of the pulse 
from the counter tube H is differ- 
entiated, amplified and inverted by 
V, and negative pulses of 4,000 -cps 
repetition rate are supplied to 
the ring -of -4 step counter. This 
counter is thus advanced successive 
positions every 250 microseconds. 

Figure 2 is a graphic representa- 
tion of the sequence of events. The 
outputs from the ring -of -4 are each 
used to pulse the screens of 8 gated 
miniature 6AS6 amplifier tubes. 
Coincidentally, the outputs from 
the ring -of -8 are each used to pulse 
the suppressors of 4 gated amplifier 

Vacuum -tube commutator chassis sam- 
ples 32 channels at a rate of 1,000 cps 

tubes, one in each of the 4 rows of 
8 gated tubes connected to the ring - 
of -4 stepping counter. 

Sequential Gating 
By using stepping counters total- 

ling 12 stages, 32 amplifier tubes 
are gated sequentially and a 32 - 
position commutator is the result. 
In the circuit shown in Fig. 3, gat- 
ing tubes numbered 1 through 30 
sample 30 individual input signals. 
The 31st and 32nd gating tubes 
provide separate constant -ampli- 
tude synchronizing pulses through 
cathode followers V. and V,. If 
these synchronizing pulses are not 
required, the circuit is readily 
modified so that the 31st and 32nd 
tubes can sample 2 additional input 
signals. 

As illustrated, the plates of gat - 
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FIG. 3-Complete circuit of 32 -channel electronic commutator. Five intermediate counter stages and twenty gating tube stages have 
been omitted. They are identical to companion circuits shown 

ing tubes 1 through 30 are con- 
nected to a common plate load re- 
sistor R,0 across which the com- 
bined commutated output is de- 
veloped. This in turn is connected 
to cathode follower V, which pro- 
vides a low -impedance output. 

A typical gating -tube circuit such 
as No. 1 operates in the following 
manner. Gain control R8 is ad- 
justed for proper amplification of 
the signal connected to terminal X. 
Potentiometer R, sets the grid bias 
at a point in the middle of the 
linear portion of the dynamic curve 
in such a manner that the plate - 
voltage level is equal to all the 
pedestal levels of the other gating 
tubes. 

The suppressor is normally held 
at cutoff by the common suppressor 
bias adjustment control while the 
screen voltage is normally -25 
volts which also represents cutoff. 
In order for the gating tube to be 
turned on, the screen supply volt- 
age, obtained from a cathode fol- 
lower such as V,, V,, V, or V,, be- 
comes a positive pulse of about 
+100 volts which is applied to the 
screen through current -limiting re- 
sistor R,,. Simultaneously, the sup- 
pressor supply voltage obtained 
from the ring -of -8 stepping counter 
becomes a positive pulse of about 
100 volts, thus driving the suppres- 
sor to saturation, and normal tube 
gain results. 

The signal applied to the control 
grid will then appear across the 
common load resistor R,o. Capaci- 
tor C., attenuates any unwanted 
spikes which might be picked up by 
the control grid and thereby show 
up as fictitious signals in the com- 
bined output. 

The ring counters shown in Fig. 
3 are inherently very stable, re- 
quire no components having close 
tolerances, will operate from an un- 
regulated power supply and are not 
critical regarding trigger pulse 
waveform. Occasionally, over long 
periods of time, it may be necessary 
to adjust controls R,, and R. in 
order to equalize the ring counter 
cathode voltages labeled +75 volts. 
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A detailed description of the oper- 
ation of this circuit has been de- 
scribed previously in ELECTRONICS.' 

Master Pulse Generator 
The pulse generator used to oper- 

ate the ring -of -8 counter employs a 
6AS6 miniature pentode in a transi- 
tron oscillator circuit, as shown in 
the upper left hand corner of Fig. 
3. The transitron oscillator is par- 
ticularly adaptable as a pulse gen- 
erator since crude pulses are gen- 
erated at the screen of the pentode. 
Consequently less processing of 
pulse shape is required than with a 
conventional sinewave oscillator. 
Since the wave shape and ampli- 
tude of the pulse are dependent 
almost entirely on the R -C paramet- 
ers, change in filament and elec- 
trode voltages will have slight effect 
on its operation. 

The transitron screen output is 
differentiated and amplified by one- 
half of a 12AT7. The resultant sig- 
nal is again differentiated and am- 
plified by the second half of the 
12AT7 to produce negative pulses 
of 120 volts peak amplitude, having 

a pulse width at the base of about 5 
microseconds and a repetition rate 
of 32,000 cps as determined by the 
transitron oscillator. These pulses 
provide satisfactory operation of 
the ring -of -8 stepping counter. 

Two photographs show the transi- 
tron pulse generator in which all 
components except the two tubes 
are potted in a thermosetting type 
of plastic to insure stability under 
adverse conditions of vibration and 
humidity. 

Thyratron Commutator 
A schematic diagram of a 32 -step 

thyratron commutator using a 
ring -of -8 combined with a ring -of -4 
step counter is shown in Fig. 4. 
Both step counters are composed of 
identical thyratron stepping count- 
ers using 2D21 thyratrons. Due to 
the deionization time of the thyra- 
trons, the maximum rate at which 
this step counter can run with good 
stability is 16 kc, corresponding to 
a sampling rate of 500 cps. 

A pulse generator (not shown 
but similar to the transitron pulse 
generator shown in Fig. 3) sup - 
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plies positive pulses of 16,000 -cps 
repetition rate. These trigger the 
ring -of -8 step counter to successive 
positions every 62.5 microseconds. 
The ring -of -4 counter operates in a 
manner similar to the vacuum -tube 
counter previously described. The 
outputs of the ring -of -8 and ring - 
of -4 counters are also applied to 
the 32 gating tubes as shown in 
Fig. 3. 

The count is advanced by trig- 
gering one thyratron which in turn 
prepares the next thyratron for 
triggering and extinguishes the 
preceding thyratron by means of a, 
1,000-µµf capacitor connected be- 
tween cathodes. The thyratron ring 
counters of Fig. 4 are very stable, 
require no components having close 
tolerances, will operate from an un- 
regulated power supply and are not 
critical regarding trigger pulse 
wave form. 

Application 
Using stepping counters totalling 

12 stages, 32 amplifier tubes can be 
gated sequentially to produce an 
electronic commutator which will 
be equivalent to a 32 -position se- 
lector switch rotating at speeds of 
the order of 1,000 revolutions per 
second. 

If vacuum tubes are used in the 
ring counter section of the com- 
mutator, switching speeds in excess 
of 200 kc can be obtained, but since 
one half section of each counter 
tube is always drawing current, the 
continuous drain on the power sup- 
ply is quite high. If thyratrons 
are used, only one thyratron is con- 
ducting at any one time and the 
drain on the power supply is negli- 
gible. However, to offset this ad- 
vantage, the switching speeds of 
the thyratron ring counter cannot 
be much faster than about 16 kc 
due to the deionization time re- 
quirement. 

An electronic commutator of the 
type described is superior to one in 
which a radial beam type of tube is 
employed in that almost 100 percent 
of the switching time is available 
for transmission of signal informa- 
tion and, in addition, it provides a 
more flexible and noncritical sys- 
tem. 

REFERENCE 
FIG. 4-Substitution of 2D21 thyratrons in counting stages reduces power supply 
requirements, since only one thyratron fires at a time. Sampling rate is reduced 

to 500 cps due to ionization time. Screen -grid leads to gates, lower center 
(1) 

Light 
May 

Richard Weissman, Stable Ten - 
Decade Scaler, ELECTRONICS, p 84, 

1949. 
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Production Experience 

Problems involved in converting a mass-produced television receiver having an i -f at 

the old 20 -me RMA Standard and the modifications required to manufacture the receiver 

with the new 40 -me Standard. Field experience shows minimum interference problems 

USE of a 40 -mc intermediate 
frequency in television re- 

ceivers eliminates or minimizes all 
the problems attendant to the older 
20 -me i -f and presents relatively 
few new problems not encountered 
at the lower frequency. 

This paper discusses a present- 
day television receiver that in- 
corporates a 40 -me i -f, the problems 
encountered in putting this re- 
ceiver into production, the problems 

By D. W. PUGSLEY 
Television Designing Engineer 

Receiver Division 
General Electric Co. 

Electronics Park 
Syracuse, N. Y. 

encountered during production, and 
the field experience with this re- 
ceiver. Discussion is limited to 
problems connected directly or indi- 
rectly with the i -f. 

The receiver was originally built, 
in large quantities, with a 20 -mc i -f. 
It was then converted to 40 me and 
again built in large quantities. 
Thus, actual production experience 
with both frequencies on the same 
basic chassis has been experienced. 
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FIG. 1-Circuit of the 20 -mc i -f amplifier first used in the receiver 
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FIG. 2-Redesign for 40 -me operation involved changing tube type and adding traps 

The chassis was originally 
brought out as model 805, an inter - 
carrier receiver. For various reas- 
ons, the chassis was designed with- 
out a power transformer. Also, 
for U. L. reasons, the chassis was 
made cold, that is, not directly con- 
nected to the power line. 

This receiver was put in produc- 
tion early in 1949. It was started 
with a 20 -mc i -f because it was felt 
that not sufficient knowledge or ex- 
perience with the 40 -me i -f was yet 
available. Also Major Armstrong 
still had a powerful f -m station 
broadcasting in the 40 -me region. 

Change in production to the 
higher i -f was made after the Al- 
pine f -m station had ceased broad- 
casting in that region. By this 
time several receivers had been 
built and field tested. 

Much of the factory test equip- 
ment was converted during factory 
vacation shutdown. However, some 
duplication was necessary. For a 
period after vacation both fre- 
quencies were in use. Gradually, 
however, receivers incorporating 
the older frequency were built and 
shipped and only receivers incorpo- 
rating the new frequency were left 
in production. The change in fre- 
quency was coordinated with a 
change in model numbers. 

Simultaneously with the change 
in i -f, several other changes were 
made. These other changes tend to 
obscure, to some extent, a direct 
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with a 40 -mc I -F Receiver 
BACKGROUND 

In 1945 the author, as a member of the RMA Television Receiver Committee, was 

appointed Chairman of the Subcommittee of Standards of Good Engineering Prac- 

tice. This Subcommittee adopted an i -f of 21.25 to 21.9 me for the sound i -f and 

26.75 to 27.4 me for the picture i -f. 
Practical experience with the intermediate frequencies has been relatively good 

except for the problems engendered by oscillator radiation. In addition there have 

been several minor difficulties such as double conversion effects, direct i -f interfer- 
ence from amateurs, industrial equipment, international short-wave stations, and 
f -m station image interference. 

The problem of oscillator radiation became so severe that in April 1948 the 

Television Receiver Committee met and rescinded its recommended standard i -f. 
The author became chairman of a special task force which restudied the prob- 

lem. Foremost among those involved in this study were John D. Reid and P. G. 

Holst. One year later, the Task Force recommended an i -f of 41.25 me for sound 

and 45.75 me for the picture. This was subsequently adopted as a standard by RMA 

comparison of the before -and -after 
receiver. In the ensuing discus- 
sion, such factors will be mentioned 

'and their effect eliminated from the 
comparison as nearly as possible. 

Circuit Changes 

Figure 1 shows a schematic dia- 
gram of the 20 -mc i -f amplifier. 
Three stagger -tuned stages in- 
corporating 6AU6 tubes were used. 

Figure 2 shows a schematic dia- 
gram of the 40 -me i -f amplifier. 
Again three stagger -tuned stages 
are incorporated, but the tubes 
have been changed to type 6BC5. 

The most difficult part of this 
development was to make the 
amplifier stable and symmetrical 
with all values of age or contrast 
bias. This problem was aggravated 
by the fact that a transformerless 
cold -chassis receiver was involved. 
The fact that the problem was 
satisfactorily solved at 40 me in 
such a receiver should lend encour- 
agement to those engineers intend- 
ing to develop a 40 -mc i -f strip. 

Figure 3A shows the i -f band- 
pass curve shape for the 20 -mc 
amplifier at various values of bias 
voltage. The scale for the ordi- 
nates has been adjusted for each 
curve so that the curves may be 
laid on top of each other. It can be 
seen that this curve holds together 
fairly well, although it is certainly 
not perfect. 

Figure 3B shows the bandpass 

curve shape for the 40 -me ampli- 
fier, again at various values of bias 
voltage. It shows that even better 
results were obtained than for the 
20 -mc amplifier. 

These curves were taken on re- 
ceivers built on the production line, 
and are fairly typical of average 
production. It should be pointed 
out, however, that at the start of 
the production lines not all receiv- 
ers came out this well. A great 
deal of effort was expended on trac- 
ing down the variables before uni- 
formity of production was achieved. 

The cures adopted were the usual 
sort of things, such as very short 
lead lengths on certain critical by- 
pass capacitors, bypassing to the 
right spots, elimination of common 
impedances, and so on. Very little 
shielding was actually necessary. 

Gain Tests 

To obtain realistic comparative 
gain measurements the following 
technique was adopted. Figure 4 
shows the connections to the con- 
verter grid. First the r -f ampli- 
fier and oscillator connections were 
removed. Then the signal genera- 
tor was connected to the grid 
through a 100-µµf capacitor. A 
bias of -2.5 volts was placed on the 
grid through 220,000 ohms. 

A microammeter was placed in 
the second detector load circuit to 
measure output. The age voltage 
was removed from all i -f stages and 
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-2V 3.OMC 
-4V 2.8MC 
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-2V3.35MC t 45.75MC 
-4V 3.25MC 
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FIG. 3-Bandpass curves for the two 
amplifiers 

FIG. 4-Arrangement of circuit for 
measuring gain 
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a bias of -1 volt applied to all i -f 
tubes. 

Using this technique, a gain of 
66.4 db was measured for the 20 -mc 
strip, and a gain of 69.4 db was 
measured for the 40 -mc strip. Thus 
the gain of the 40 -mc i -f amplifier 
was actually 3 db greater than the 
gain of the 20 -mc amplifier. 

The bandwidth of the 40 -mc amp- 
lifier was made greater than the 
bandwidth of the 20 -mc amplifier, 
being 3.0 mc at 20 me and 3.25 mc 
at 40 mc. The increased gain and 
bandwidth were due to the change 
in tube type. Although this added 
to the cost of the receiver, the in- 
creased performance was felt to be 
worthwhile. 

When the frequency was changed 
one own -channel sound trap and 
two adjacent -channel sound traps 
were added. These traps were all 
simple fairly low -Q traps for econ- 
omy and to fit available space. The 
net result of this addition was that 
the adjacent -channel sound trap - 
page was increased from 24 db to 
35 db. 

The selectivity curves of the 20 - 
mc amplifier and of the 40 -mc amp- 
lifier, with and without traps, are 
superimposed on each other in Fig. 
5. The frequency scale is altered 
to show megacycle spacing from the 
video i -f carrier. Probably one of 
the added traps can be charged to 
improved performance, the other 
two being necessary to obtain 
equivalent performance. 

One anticipated difficulty with 
the higher i -f was regeneration on 
channel 2 but the problem was 
solved without the necessity of add- 
ing neutralization to the 12AT7 
converter tube. Figure 6 shows the 
converter plate circuit, and, as 
shown, no neutrolizing coil is used. 

FIG. 6-Final converter does not re 
quire neutralization 

Shown for cost comparison, a 20 -mc i -f coil is at left and a 40 -mc coil with added 
trap at right 

This may or may not be true for 
some other tube. 

Field Experience 

Another of the anticipated dif- 
ficulties was second harmonic i -f 
interference in channel 6. The sec- 
ond harmonic of the sound i -f is 
at 82.5 mc, which is of a mega- 
cycle below the picture carrier of 
channel 6. It was found possible to 
reduce the interference to a non - 
objectionable degree without elab- 
orate precautions. The level of the 
interference was found to be rough- 
ly comparable to the level of third - 
harmonic i -f interference previous- 
ly encountered with the 20 -mc i -f 
on channel 5. 

Another anticipated difficulty 
was that of direct i -f interference. 
Experience over a nine -month per- 
iod has shown less difficulty with 
this i -f than with the 20 -mc i -f. 
Very few actual cases of such inter- 
ference have thus far been report- 
ed. In all cases the difficulty was 
solved with an i -f trap in the an- 
tenna lead-in. 

Experience with this chassis 
shows that it may not be necessary 
to install an i -f trap in every re- 
ceiver, but traps could be service 
parts, to be installed when and 
where necessary. 

A 40 -mc i -f receiver was sub- 
jected to intense 27.12 -mc radiation 
alongside a diathermy unit by a 
large manufacturer of such equip- 
ment. This test was made by him 
because of the large number of com- 
plaints he had received due to his 
equipment causing tvi. As could be 
expected, during prolonged tests 
there was no sign of tvi. 

UHF Provision 

Combination vhf and uhf re- 
ceivers would require an i -f higher 
than 20 mc. If the same i -f is to 

be used for both services, the high- 
est practical one is 40 mc, unless 
one resorts to double conversion or 
some other stunt not normally em- 
ployed. This i -f will be very prac- 
tical at uhf, especially if the FCC 
follows the recommendation of 
RMA and JTAC that the allocation 
plan provide image protection for 
such an i -f. 

Double -conversion problems exist 
at 40 me as well as at 20 me how- 
ever; head end design must take 
this possibility into account. 

One of the severe image prob- 
lems encountered with the 20 -mc 
i -f is caused by f -m stations being 
on the image of channel 2. This 
particular image problem is entire- 
ly eliminated at 40 mc. An image 
problem of similar magnitude at 
40 me has not been experienced. 

One anticipated benefit was the 
elimination of interference be- 
tween television receivers due to 
oscillator radiation. This result has 
been very satisfactory. 

Extra Cost 

The changeover from three 
6AU6 i -f tubes to the 6AG5 type 
and later to 6BC5's resulted in a 
cost increase of 30 cents. At the 
same time, some increase in gain 
was obtained. 

The cost of two traps should be 
charged to the conversion to 40 mc. 
The photograph shows a compari- 
son of the 20 -mc i -f coil without 
the trap and the 40 -mc coil with 
the trap. The cost differentials 
may be judged from the illustra- 
tion. 

In addition there are five more 
capacitors used in the 40 -mc ampli- 
fier, between the converter and 
second detector. Some of these may 
be charged to the change in i -f and 
some to improved performance and 
stability. 
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MICROWAVE 
SWEEP GENERATOR 

Motor -driven plunger -cavity arrangement provides continuous klystron output from 
2,600 to 3,400 me at a sweep rate of 8 to 10 cps. Permits oscilloscope indication of 

match between wide -band traveling -wave tubes and transmission lines 

Microwave sweep generator facilitates 
adjustment of matching between wide- 

band tubes and transmission lines 

THE SWEEP OSCILLATOR described 
here was developed to aid in the 

study of matching between travel- 
ing -wave tubes and transmission 
lines over a wide frequency range in 
the 10 -cm region. Through its use, 
much valuable time is saved by pro- 
viding continuous indication on a 
cathode-ray tube, rather than the 
time-consuming process involving 
point -by -point measurements with 
a manually -tuned signal generator. 

During the course of develop- 
ment, attempts were made to use 
paddle arrangements in waveguide- 
type cavities. These did not give 
enough bandwidth, and the track- 
ing of reflector voltage proved very 

Work done under Bureau of Ships Con- 
tract No. NObsr-39160 

By L. COBURN EISAMAN 
Sylvania Electric Products, Inc. 

Bayside, N. Y. 

difficult or impossible to achieve. 
To provide adequate bandwidth, 

a sweep oscillator was built using a 
type 6BL6 reflex klystron'. This 
tube is designed for broad -band 
operation in a single mode over the 
range of 2,000 me to 4,000 me in a 
coaxial resonator cavity. 

Cavity Resonator 

The cavity used has a noncontact- 
ing plunger which is mechanically 
driven at the desired sweep fre- 

NI, ,,,,,,,,,,,,,,,,,,. é;.,,.,, .,,.H, á; \ 
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quency. The plunger clears the 
inner and outer conductors of the 
cavity by about 0.01 inch, as shown 
in Fig. 1. Spacing is maintained 
by three small rollers mounted di- 
rectly behind the plunger and rid- 
ing on three flats cut on the outside 
of the inner conductor. Another set 
of rollers ride outside the cavity. 
Springs give the plunger a degree 
of mechanical rigidity without im- 
pairing its back -and -forth motion. 
The rate of sweep, 8 to 10 cps, is 

FIG. 1-Mechanical details of 2,600 to 3,400 -mc klystron sweep generator 
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low enough to prevent whipping, 
but high enough to provide continu- 
ous oscilloscope indication. 

The cavity is operated in the 4a 

mode. The sweep from 2,600 to 
3,400 mc requires a wavelength 
change of 2.78 cm and, therefore, 
the plunger displacement is 0.75 x 
2.78 cm or approximately 0.93 inch. 
The plunger is driven by a scotch 
yoke operated by a 1/7 -hp, 5,000 - 
rpm -universal motor with a 10 -to -1 
speed reduction gear. Motor speed 
is controlled by means of a variable 
transformer. The motor output 
shaft runs at about 260 rpm to give 
the correct sweep rate. The scotch 
yoke converts rotational motion 
into simple harmonic motion of the 
plunger. 

Reflector Voltage Tracking 

The klystron reflector voltage has 
to be varied as the frequency is 
changed to maintain oscillation over 
the desired range, as indicated by 
the reflector -mode characteristics 
in Fig. 2. In sweeping from 2,600 to 
3,400 mc, the reflector voltage 
(working on the center line of the 
22 -mode area) must be increased 
from about 90 volts to 175 volts. 
If maximum power output at all 
frequencies were desired, the re- 
flector voltage would have to follow 
this center line curve exactly. In 
this application, where the sweep 
length is relatively short, the volt- 
age is varied linearly (with respect 
to wavelength) and stays well with- 
in the limits of the 22 -mode area. 

The linear relation is obtained by 
a small a -c generator coupled to the 
output shaft of the motor that 
drives the scotch yoke. The gener- 
ator is excited by a 6 -volt battery 
and produces one cycle of sinusoidal 
voltage per revolution of the motor. 
Thus the a -c voltage generated 
bears a linear relationship to the 
wavelength of the cavity resonator. 
The generator stator can be rotated 
by hand to obtain proper phase be- 
tween a -c voltage and plunger dis- 
placement. 

At such a low speed the output 
voltage provided by the a -c gener- 
ator is only of the order of one volt 
rms. This output voltage is stepped 
up by a two -stage capacitance - 
coupled amplifier to provide the 
voltage required to track the re- 
flector over the required range. 

The d -c component of the re- 
flector voltage is taken from a reg- 

ulated supply and the a -c output of 
the amplifier is fed through a ca- 
pacitor to the reflector. Since the 
cavity is at ground potential and 
the voltage is applied between cath- 
ode and reflector, the reflector sup- 
ply is not grounded. 

Circuit Connections 

The block diagram in Fig. 3 

shows how the complete circuit is 
connected to the klystron. The re- 
flector sweep voltage also provides 
a synchronizing voltage for the X- 
axis of the oscilloscope used to view 
the r -f output of the cavity. This 
gives a picture of r -f output versus 
wavelength since the tracking volt- 
age is a linear function of wave- 
length. 

Due to the off -ground feature of 
the sweeping voltage, the 60 -cycle 
hum presents a problem. Filter ca- 
pacitors placed between reflector 
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and ground reduce the amplitude of 
the sweep voltage. The filtering 
finally adopted is a compromise be- 
tween these two factors. 

The r -f output from the cavity is 
fed through a 10 -db pad before it is 
detected or fed to a piece of test 
apparatus. The padding matches 
the load to the cavity, thereby giv- 
ing cavity and tube a better chance 
to provide a more constant output 
over the band. 

The r -f power, whether it is 
the power reflected from some 
matching transformer or the com- 
plete output of the sweep oscil- 
lator, is detected by means of a 
1N21B crystal diode mounted at the 
end of a coaxial line. The crystal 
mount is adjustable to present a 
good match over the band. 

The output of the sweep oscilla- 
tor is shown in an oscillogram 
which was taken directly from the 
cathode-ray oscilloscope during 
operation. The double trace is due 
to the fact that the power output at 
any frequency is not a symmetrical 
function of reflector voltage. When 
the cavity is tuned, say from the 
high -frequency end, the power out- 
put is one value; but when the 
cavity is tuned from the other di- 
rection, the power output is slightly 
different. 

To overcome this reverse trace, 
one can short out the crystal 
on the return stroke by using a 
cam -operated switch. This also 
gives a zero output line that is use- 
ful for matching purposes. 

Application 
The sweep oscillator is used to 

perfect matching sections between 
waveguides and helices in travel- 
ing -wave tubes, a magic tee being 
used for detecting the reflected 
power. The matching section is ad- 
justable, and it is a simple pro- 
cedure to perfect a match over the 
800 -mc range in a relatively short 
time. 

The necessary equipment to do 
this is shown in Fig. 4. The 
parameters of the matching section 
are varied in such a fashion that 
the scope shows only a small 
amount of reflected power over the 
band. 

This again is a compromise 
between a reasonably flat match 

Motor -driven plunger sweeps cavity over wide range of frequencies in 10 -cm 
region. Klystron pins are visible at left end of cavity 
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voltage -output curve 

over the entire band and a very 
good match over a much shorter 
band. Naturally, for broad -band 
work, the flat match is desirable. 

From the trace on the oscillo- 
scope one can estimate the amount 
of reflected power from the match 
by comparing it to a 100 -percent 
mismatch. In practice such esti- 
mates have been correct within a 
few percent when checked by actual 
measurements of the voltage stand- 
ing -wave ratio point -by -point over 
the band. The sweep oscillator has 
also been used to match into 
fluorescent noise sources and to 
check other broad -band equipment. 

The sweep oscillator was de- 
signed to be as versatile as possible. 
The center frequency and, there- 
fore, the whole band, may be 
changed by the handle shown in 
Fig. 1. 

This moves the complete cavity 
so that the plunger displacement 
can be shifted all through the 
band of the cavity. Also, the same 
cavity with a different noncontact- 
ing plunger, operating in the A 

mode, will generate power from 800 
to 2,000 mc. The tube then em- 
ployed would be the 6BM6 reflex 
klystron. 

The author wishes to acknowl- 
edge the excellent work done by 
other members of the staff at these 
laboratories, particularly L. F. 
Ankersen, who did much of the 
actual mechanical designing, and 
W. Ramsey who designed and con- 
structed the power supplies and the 
tracking amplifier. 
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External Cavity Klystron, ELECTRONICS, 
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Shape Recording with 

A memory system for automatic machinery uses pairs of square waves to record the effect 

of position on a magnetic tape. A servo system replacing customary metal cams is actu- 

ated by the varying positive -negative relationship to position the reproducing tool 

IT IS USUAL PRACTICE in automatic 
machinery to use metallic cams 

as memory devices for shapes or 
patterns and as methods of moving 
mechanisms or work through pre- 
determined paths. Cams are satis- 
factory and inexpensive in many 
applications and when made of 
metal they have the feature of 
being able to exert considerable 
force upon followers and mecha- 
nisms. However, the nature of 
cams is such that they are often not 
sufficiently adaptable. 

In the development of automatic 
machinery, devices are often of in- 
terest that have greater flexibility 
than cams in the sense that the 
shapes remembered thereon are 
easily impressed and changed. 
These memory systems can be de- 
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fined as a means whereby a function 
of space can be recorded and later 
reproduced. This article describes 
a flexible memory system for the 
recording and reproducing of 
shapes by means of a new type of 
magnetic -tape recorder. 

Conventional Systems 
Existing methods of recording 

intelligence in a magnetic medium, 
such as amplitude modulation, 
amplitude -modulated carrier and 
frequency modulation"$ do not pro- 
vide sufficient accuracy for pre- 

cis' shape recording. Amplitude 
modulation, in which the intensity 
of magnetization varies in accord- 
ance with the intelligence, has in- 
accuracies that arise for the follow- 
ing reasons: 

(1) Demagnetization of the 
magnetic medium carrying the re- 
corded intelligence represents a 
loss of about 25 db in output° after 
the first few playings. It causes 
the output to deviate considerably 
from the input. Even though little 
further loss would be encountered 
after initial aging, a means for 
automatically compensating for 
this loss is required. 

(2) Magnetic tape or wire 
wound on a spool encounters cross- 
talk between adjacent turns'. A 
section of strongly magnetized 

HOW THE SHAPE RECORDER WORKS 

MU LT IVI BRATO R 

RECORDING 
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TAPE 

THE SHAPE to be reproduced is fastened to a turntable 

that rotates at a constant, reproducible speed. A feeler, follow- 

ing changes in contour, actuates the multivibrator control 

through a rack and pinion. The multivibrator generates pairs 

of square waves of current. The ratio of the time length of the 

positive portion to the total length of a pair is proportional to 

the function being recorded. The square -wave pairs flow in 

sequence through a recording head and the resulting flux den- 

sity is recorded on magnetic tape. 
Pulses are used because with amplitude modulation, about 

25 db of output would be lost after the first few playings. 

Frequency modulation is objectionable because speed changes 

result in amplitude distortion. 
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IN REPRODUCTION, the head differentiates the re- 

corded flux and the voltage peaks are fed to a flip-flop cir- 

cuit that reconstructs the original square waves. A servo- 

motor, driven in accordance with the conduction -time ratio, 

positions the stylus to generate a replica of the original 

shape. 

The reproducing turntable must be driven at the same 

speed as the recording table, or, the relative speeds of turn- 
table and tape must be maintained. 

PRECISION of reproduction is independent of playback 

velocity or changes in amplitude of the recording owing to 

demagnetization and crosstalk 
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Ratio -Modulated Tape 

Endless -tape mechanism in which 24 -foot tape repeats memorized orders to machine 

medium tends further to magnetize 
or demagnetize an adjacent section 
and distortion results. With coated 
magnetic tape, however, this effect 
is small because of the large ratio 
of paper to magnetic medium. 

(3) The voltage generated in a 
pickup head by a magnetic tape 
having a flux 4, is 

E=KVN d- t 
X10 -8v 

where N is the number of turns in 
the pickup coil and V is the tape 
velocity. Hence, when 4, is con- 
stant, so that d4,/dt = 0, we have 
E = 0; and, therefore, constant 
flux recorded on the tape would 
generate no voltage. It would, 
therefore, not be possible to repro- 
duce constant current representing 
a cam dwell, that is, a portion of a 
shape having constant radii. A 
modulated -carrier system would 
overcome this difficulty but would 
still be objectionable for lack of 
accuracy. 

Frequency modulation is objec- 

tionable because any changes in 
speed or flutter in the playback of 
the recording always results in 
amplitude distortion of the repro- 
duced shape. 

Ratio Modulation 
In a ratio -modulated system, de- 

vised to overcome these weaknesses, 
the ratio of the positive pulse dura- 
tion to the total period of a square - 
wave pair is caused to vary in ac- 
cordance with the intelligence to 
be recorded. Such a ratio -modu- 
lated square wave is shown in Fig. 
1. One period of the wave pair is 
ti -F- t2 = T = I/f. Since the 
square -wave amplitude is kept con- 
stant after reproduction from the 
magnetic tape, the intelligence 
(shown by the dashed line) is con- 
tinuously proportional to the aver- 
age value of the square wave, 
which equals the ratio t,/T. Be- 
cause the intelligence is given 
by a function of a time ratio, 
changes in tape speed or magnetiza - 

ONE SQUARE -WAVE 
PAIR r_. 

(A) 

INSTANTANEOUS INTELL GENCE 

I I!l,Iilìüüiüiii:! I I I 

IIIIIII IIIIIIIIII 
180 -CPS SQUARE WAVE MODULATED BY 
4 CPS SINE WAVE 

(B) 

FIG. 1-Ratio-modulated low -frequency 
square wave (A) and the instantaneous 
intelligence (B) appearing in a square 

wave modulated by a sine wave 
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FIG. 2-Recorder multivibrator actu- 
ated by the shape follower 

tion density have no effect on the 
fidelity of reproduction. 

A simplified diagram of the re- 
corder is shown in the accompany- 
ing box labeled "How the Shape 
Recorder Works" .and a schematic 
of the recorder multivibrator is 
shown in Fig. 2. The multivibra- 
tor frequency is determined by the 
time constants of R,C, and R2C,. 

It was chosen to be about 180 
cycles. With R, and R, fixed, the 
conducting time of each tube is 
determined by capacitors C, and C2. 

They comprise a pair of 430-µ11f 
straight-line variable capacitors 
geared together in such a way that 
when the capacitance of C, in- 
creases that of C, decreases. The 
total capacitance, C, -I- C remains 
constant and consequently the mul- 
tivibrator frequency is kept con- 
stant as the capacitors are varied 
differentially. The capacitors are 
gear -driven by a rack that follows 
the periphery of the shape to be 
recorded. The function of R, and 
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R4 is to eliminate high -frequency 
parasitics. 

The recording method used in 
the apparatus is shown in Fig. 3. 

Since in this method the magnetic 
medium is always driven to satura- 
tion, the recording process simul- 
taneously erases all previous intel- 
ligence on the tape. 

A square pulse of current is al- 
lowed to flow through recording - 
head coil L, (Fig. 2) by conduction 
of multivibrator tube V,. The 
magnetizing force is equal to mag- 
nitude EF in Fig. 3, and the tape 
flux density is carried up from 
point O to saturation at A on the 
magnetization curve OA. The 
square -peaked magnetizing pulse 
EFGH produces the flux pulse 
LMNP on the tape. Tube V2 of 
the multivibrator then conducts at 
point G and almost instantaneously 
current ceases to flow through coil 
L, and flows through L2. The cur- 
rent is caused to flow through L2 

in such a direction that the flux 
polarity in the recording -head gap 
is reversed from that generated by 
the current in L,. This current 

reversal causes pulse HIJK. The 
induction decreases along ACD of 
the hysteresis curve and reaches a 
maximum when saturation again 
occurs at B. Current pulse HIJK 
produces the flux pulse PQRS and 
then the cycle repeats itself. 

Advantages 
An erasing head and oscillator 

are not necessary since the mag - 
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FIG. 3-Graphical analysis of the mag- 
netizing effect of the ratio -modulated 

square wave 

netizing force operating on the tape 
is made strong enough to align 
the magnetic domains of the tape 
in accord with the gap flux regard- 
less of the previous tape history. 

It is possible to derive a flux 
change from the tape at least twice 
as great as that obtainable from 
usual systems. This is possible 
since the magnetizing force is car- 
ried to tape saturation in a posi- 
tive direction and then in a nega- 
tive direction. As a result, the flux 
change is from N to Q in Fig. 3 
whereas in a usual system, it would 
have a maximum change from N to 
P. A reproducing system with less 
gain can therefore be used. 

Tape Drive 

In the mechanism illustrated, ap- 
proximately 24 feet of tape are 
driven over a series of idlers by 
means of a 4 -inch -diameter driver. 
The tape is driven by a synchronous 
motor that maintains the tape 
speed constant at 1.25 feet per sec- 
ond. From a consideration of fre- 
quency response versus tape 
economy, this speed was found to 
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Complete shape -recording and reproducing apparatus in which a stylus duplicates the shape of a rectangular block of wood 

be optimum, and was therefore 
chosen. 

In application of this system, the 
tape is driven in synchronism with 
its associated machine. The im- 
portant factor is maintenance of 
synchronism between the tape and 
machine speed so that at any in- 
stant a particular portion of tape 
is always associated with a partic- 
ular angular position of the ma- 
chine cycle. One method for main- 
taining synchronism is the use of 
a perforated tape sprocket -driven 
by the machine. 

Reproducer 

The intelligence carried by the 
tape in the form of square pulses 
of flux causes spikes of voltage to 
be generated by the reproducing 
head. Alternating positive and 
negative spikes are produced be- 
cause the reproducing head dif- 
ferentiates the square pulses of 
flux. The peaks are amplified and 
their amplitude is adjusted to trig- 
ger the flip-flop circuit. 

The function of the flip-flop cir- 
cuit is to construct a square wave, 
which is a replica of the original 
square peaked current wave flowing 
through the recording head, from 
the reproducing head peaks. The 

flip-flop output is then passed 
through an averaging filter and 
finally to a servo. 

Servomechanism 

Since the end result desired with 
this recorder is to reproduce the 
recorded shape by means of a 
stylus, a servomechanism is re- 
quired, as shown in Fig. 4. The 
servo input voltage e, is impressed 
on the control grid of V,. The 
plate current of V, flows through 
the primary T,, of a saturable 
reactor T,. The secondary coils T,5 
and T2, of the reactor and connected 
to a source of a -c voltage from T,. 
The reactor secondary coils T,5 and 
T, in conjunction with resistor R, 
form a phase -shift circuit. Hence, 
a change in plate current of V, will 
cause the voltage applied to the grid 
of V2 to change its phase relation- 
ship With the line voltage. In the 
plate circuit of V, is connected the 
coil of a Western Electric series 
275-276 mercury relay. This relay 
has a spdt contact arrangement that 
vibrates in synchronism with the 
grid voltage of V2. The phase re- 
lation of the relay armature with 
the line is determined by the plate 
current of V1. In operation, con- 
tact K,, of the relay remains con- 

nected to contact Ku, for 180 de- 
grees of the a -c excitation and then 
rapidly transfer to contact Kw for 
remaining 180 degrees of cycle. 

The servomotor circuit consists 
of transformer T,, choke L,, motor - 
armature M, current -limiting re- 
sistors R, and R, and spark -sup- 
pressing capacitors C2 and C3. In 
operation, the relay becomes a f ull- 
wave rectifier and d -c flows through 
the motor armature. The direction 
and magnitude of current is de- 
termined by the phase relation be- 
tween relay contact operation and 
voltage of the transformer T. sec- 
ondary. When the relay and wind- 
ing TtA are in phase, contact K,, 
of the relay transfers from one side 
of T, to the other at the zero -volt- 
age points of the a -c voltage cycle. 
Full -wave rectification takes place, 
a maximum voltage appears across 
the motor armature and it rotates 
in a positive direction. A change 
in phase of 180 degrees in the relay 
operation causes the armature to 
rotate at a maximum velocity in 
a negative direction. When the 
servosystem is balanced, the phase 
relation between the relay and T, 
is 90 degrees, and the average cur- 
rent through the motor armature 
is zero. It has been found that 
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stabilization of the servo can be ob- 
tained by adding to the input signal 
ee a derivative -deb/dt of the bal- 
ancing voltage e, and a degenera- 
tive integral - ,/' e0 dt of the 
motor armature voltage ea. The 
magnitude of -de,/dt is controlled 
by adjustment of capacitor C, for 
optimum performance and is then 
fixed. The magnitude of - edit 
is controlled by potentiometer R4, 

which can be adjusted for optimum 
servo performance at different load- 
ing conditions. 

Performance 
A typical shape reproduction is 

shown in Fig. 5. The maximum 
deviation is 0.04 inch, which is a 
recording reproduction accuracy of 
0.66 percent when expressed in 
terms of the maximum turntable 
radius. This initial precision was 
obtained without directing appre- 
ciable effort toward making the 
system a precision device. 

This shape represents about the 
maximum pressure angle that could 
be followed with the straight-line 
follower mechanism employed. To 
follow the pressure angle that ap- 
proaches 70 degrees on this shape, 
a very smoothly operating follower 
guided by ball bearings and exert- 
ing a minimum pressure against 
the pattern was required. 

Tests conducted with the ap- 
paratus indicated that variations 
in playback velocity of ± 30 per- 
cent produced no perceptible change 
in the reproduced accuracy of the 
intelligence. The reproduction was 
also unaffected by reduction in tape 
flux which occurred during the first 
few playbacks. 

Life tests conducted with Brush 
tape indicated that 1,000 playbacks 
could be obtained before erratic re- 
production of the record began to 
occur. This erratic reproduction 
results from the wearing off of the 
0.0005 -in. coating of magnetite on 
the paper base. When it occurs, 
the quantity of magnetic material 
is reduced to such a point that the 
reproduced signal has insufficient 
strength to trigger the flip-flop 
circuit consistently. 

Design Data 
For many applications in which 

a short memory of only one or two 
cycles is required, paper tape can 
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FIG. 5-Shoe-shape reproduction from 
magnetic -tape recording 
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be used. If a record were called 
upon for more than a thousand re- 
productions, it would be necessary 
to use a metal tape. 

The choice of multivibrator fre- 
quency is influenced by several 
factors. The frequency response 
of the system determined what the 
maximum square -wave frequency 
could be while still maintaining a 
good square -wave flux characteris- 
tic in the tape. A high -frequency 
square wave is desirable from the 
viewpoint of filtering the flip-flop 
output. The time constant for an 
averaging filter to smooth out 

lower -frequency waves would im- 
pose greater phase lags in the sys- 
tem's response. 

On the other hand, a low -fre- 
quency square wave is also desir- 
able. It will increase the precision 
of the system, particularly if the 
flip-flop circuit were to behave so 
that it triggered at different grid - 
voltage magnitudes during different 
cycles because of possible circuit 
instabilities. 

Optimum Frequency 
With an ideal square -peaked flux 

wave, an immediate reversal of flux 
occurs in the tape and the voltage 
output of the recording head con- 
sists of spikes. Since the slope of 
the spikes would be infinite, varia- 
tions in magnitude of the flip-flop 
grid voltage would cause no varia- 
tions in the time at which the flip- 
flop triggers. This ideal is shown 
in Fig. 6A. Changes in grid volt- 
age from a to b or ai to b, will not 
affect ratio t,/T. 

However, the reproduced peaks 
are as shown in Fig. 6B. This 
deterioration results from the fre- 
quency -response limitations of the 
reproducing head and the fringing 
and demagnetization effects that 
occur when the tape flux changes 
polarity. Let it be assumed that 
the flip-flop circuit does not always 
trigger at a uniform level of grid 
voltage but that it might trigger at 
grid voltages varying between the 
extremes ab or a,b,. Then maxi- 
mum At, = ti MAX - t, MIN and, due 
to the slope of peaks A and B (Fig. 
3) the intelligence can have a maxi- 
mum variation, 

J MAX - K (t, MAX - tl MIN) 
T 

It is, therefore, desirable that the 
peak wavefronts have a slope ap- 
proaching infinity to minimize 
At,. Since AI = K Ot,/T and 
f - 1/T, then f should be kept low 
yet high enough to transmit read- 
ily the highest frequency of the 
intelligence. 
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Quench Controller 
for Steel 

Improved control of quench time in cooling heat -treated steel parts is obtained by taking 

advantage of the fact that hot steel is not ferromagnetic. The cooled part becomes mag- 

netic and changes flux linkage between inductors so that an amplified signal actuates alarms 

By WALTER K. HALSTEAD and L. D. JAFFE 
W. S. Macdonald Co., Inc. Watertown Arsenal 

Cambridge, Mass. Watertown, Mass. 

AT HIGH TEMPERATURES (above 
750 C), steel assumes a crys- 

tallographic structure known as 
austenite, which is not ferromag- 
netic. On cooling, the austenite 
tends to change to other structures 
which have undesirable mechanical 
properties. Formation of these un- 
desirable structures takes time, 
however, and may be prevented by 
cooling the part very rapidly. 

Quenching in cold water provides 
the most rapid as well as the most 
economical method of cooling. If 
the cooling is fast enough, the aus- 
tenite will remain until the steel 
reaches a temperature known as 
M. (martensite-start), which de- 
pends upon the composition and is 
usually between 100 and 400 C. On 
further cooling, the austenite pro- 
gressively transforms to a struc- 
ture known as martensite, which is 
desirable from the standpoint of 
mechanical properties and happens 
also to be ferromagnetic. 

If rapid cooling is continued be- 
low the M. temperature, through the 
range where martensite forms, the 
stresses set up by its formation are 
likely to crack the part, making it 
worthless. Thus, the part should 
be removed from the quench tank 
when it reaches the M. tempera- 
ture. 

Actually, the steel at the surface 
of the part cools more rapidly than 
the steel in the interior, and may 
include a considerable percentage 
of martensite while the interior is 

still completely austenitic. Usually 
the metallurgist would like to stop 
the quench at such a point that the 
piece, on removal to the air, will 
equalize out at about the M. tem- 
perature. 

Up to the present, the best avail- 
able instrument for controlling the 
quench has been a clock but this 
method has three drawbacks: 

The M. temperature desired 
varies significantly from lot to lot 
of steel. To determine it experi- 
mentally requires additional equip- 
ment, expense and delay. 

Even when the M, temperature 

is known, the time of quench neces- 
sary to reach it depends upon the 
size and shape of the steel part. To 
fix this time either additional ex- 
perimental work or hit-and-miss 
trying is necessary. 

The quenching time to reach a 
fixed temperature does not stay 
constant but changes significantly 
because of fluctuations in such fac- 
tors as the temperature of the part 
when quenching starts, the amount 
and character of oxide scale on the 
surface of the steel prior to 
quenching and the temperature, 
agitation and impurity content of 

Instrument at left rings bell and lights lamp when heat -treated steel part has been 
quenched sufficiently in cold water 
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the quenching water that is used. 
It was thought that these diffi- 

culties could be overcome by ob- 
taining a signal from the part it- 
self at the time that martensite 
formation began. To do this, ad- 
vantage could be taken of the mag- 
netic nature of martensite. As 
mentioned, it is generally desirable 
to interrupt the quench when the 
part would equalize near or at the 
M. temperature, the surface por- 
tions being below M. at the instant 
the quench is stopped and the in- 
nermost portions being above M,. 
Accordingly, the signal is desired 
not at the instant that the first 
trace of magnetic material appears 
at the surface of the part, but 
rather after martensite formation 
has occurred to a depth predeter- 
mined by the metallurgist. 

Design 

The following requirements were 
considered in the design of the con- 
troller: 

It must accommodate a wide 
range of sizes and shapes and indi- 
cate the amount of martensite for- 
mation to a good degree of accu- 
racy. The measurement must be 
independent of the position of the 
part within the quench tank and 
not be affected by temperature or 
agitation of the quenching medium. 
The controller must be sufficiently 
f ree of drift to require only occa- 
sional recalibration, it must indi- 
cate the control point with a visual 
and audible alarm, and it must not 
interfere with normal practice. 

The heart of the controller is a 
system of coils, essentially a 
loosely -coupled air -core trans- 
former which is placed in the 
quench tank. Introduction of ferro- 
magnetic material in the trans- 
former field changes the flux link- 
ages between the driver, or 
primary coil, and the pickup or 
secondary coils, resulting in a net 
useful signal. The choice of coil 
configuration is determined largely 
by the available space and the sen- 
sitivity and stability requirements. 
In any case, the controller as a 
whole should be designed to bal- 
ance out any nonvarying signal 
from the inherent coupling between 
the coils as an air -core transformer, 
from the surrounding magnetic 
coupling paths and from the eddy 

currents of nearby conducting 
masses and of the sample itself. 

Magnetic flux in the coil system 
is directly proportional to the ex- 
citing current and hence in phase 
with it, while induced voltages are 
proportional to the rate of change 
of flux and therefore lag 90 degrees 
behind a sinusoidal exciting cur- 
rent. Since eddy currents them- 
selves are already the product of 
electromagnetic induction, the in- 
duced voltage caused in the pickup 
coil by eddy currents in adjacent 
metallic objects lags an additional 
90 degrees behind the directly in- 
duced voltage between the driver 
and pickup coils. It is therefore 
possible to balance out the eddy - 
current pickup separately from the 
directly -induced voltage. This bal- 
ancing can be done either in the 
coil system, or by injecting prop- 
erly phased voltages into the con- 
troller amplifier. 

Coil Circuit 
The design of the coil system is 

shown in Fig. 1. The centrally lo- 
cated driver coil excites two identi- 
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FIG. 1-System of coils installed in 
quench tank 

cal pickup coils equidistant from 
the driver. The pickup coils are 
connected in series opposition so 
that the voltages induced in them 
cancel as long as the magnetic 
coupling in the two halves of the 
system are equal. This system was 
chosen because, for the high bal- 
ance ratios required, greater sta- 
bility is obtained from a geometri- 
cally balanced system. 

When a ferromagnetic piece is 
introduced in the upper region, the 
coupling between the driver and 
upper pickup is increased, raising 
the induced voltage in the upper 
coil and resulting in a net signal 
at the output terminals. For a 
piece of given overall dimensions, 
the unbalance signal is a direct 
function of the thickness of the 
magnetic cross section. 

Only one-half of the coil system 
can be used as a work space, since 
a sample in the other half would 
cause a signal of opposite phase; 
a sample straddling the driver coil 
yields no net signal at all. 

Exact balance between the two 
pickup coils could be obtained in 
three ways : mechanically, by slight 
adjustments in the position of one 
of the coils; magnetically, by intro- 
ducing a small piece of steel in the 
half with the lower coupling; and 
electrically, by winding one of the 
coils with a few more turns than 
the other, bringing out a tap from 
a previous turn so that the tapped 
section straddles the balance point 
and connecting a potentiometer 
across this section of the coil. The 
electrical method of balance was 
chosen to permit location of all ad- 
justments and controls on the front 
panel of the controller. 

With reasonable care in the orig- 
inal construction of the coil sys- 
tem, the tapped section needs to 
cover only a few percent of the 
total turns of its coil. In the in- 
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FIG. 3-Circuit of coil arrangement and electronic portion of the quench controller. The lower pickup coil returns to B- 

strument, however, this same ad- 
z justment is used to establish the 

control point (see below). There- 
fore the tapped section of the upper 
coil covers about 20 percent of the 
turns. A ten -turn wire -wound 
potentiometer is connected across 
this section to permit adequate sen- 
sitivity of adjustment. 

The above balance is good only 
for those signals which are derived 
from direct coupling between the 
driver and pickup coils; eddy -cur- 
rent balance must be obtained sepa- 
rately. These signals lag 90 de- 
grees behind the direct -coupled sig- 
nals. To balance them out, a few 
turns are wound on top of the 
upper pickup coil and connected to 
a rheostat in the controller. This 
eddy -current balance coil induces 
an adjustable signal of proper 
phase in the upper pickup coil. 

The coil size and separation 
shown in Fig. 1 may seem unduly 
large when it is noted that the 
parts to be quenched do not exceed 
two inches in diameter by eight 
inches long. The size allows the 
part to be moved about in the tank 
during quenching in accordance 
with good heat -treating practice. 

A block diagram of the controller 
is shown in Fig. 2. Sixty -cycle 
power was chosen for coil excita- 
tion. Four stages of voltage ampli- 
fication and one output power stage 
are used. 

The amplifier circuit is shown in 
Fig. 3. The heater of the first twin 
triode is operated from d -c to avoid 
the appearance of spurious sixty - 
cycle signals at the input. 

A three -position attenuator 
switch after the first stage, with 
ratios of 100 :10:1, allows for 
coarse adjustment of the quench 
controller to the size of sample to 
be quenched. A continuously vari- 

able gain control after the third 
stage gives fine adjustment be- 
tween attenuator steps. The third 
stage is tuned to the fundamental 
frequency of the system by means 
of a twin -T feedback network. 

The available amplification in 
this system may seem unduly large, 
but is necessary because of the 
combination of rather small 
samples (2 x 2 -inch diameter with 
a 10 to 20 -percent magnetic cross 
section) with a rather large coil 
system (17 -inch I.D.). It was 
considered better to provide the 
extra gain than to use separate coil 
systems for samples of widely dif- 
fering size. 

From the final stage, the signal 
goes into a phase discriminator 
whose output operates a sensitive 
d -c relay. This relay responds only 
to in -phase signals caused by in- 
creased magnetic coupling in the 
upper half of the coil system: 

The relay contact closes a six - 
volt circuit on a red signal light 
and an alarm bell. A jack for the 
connection of remote alarm equip- 
ment is also provided. 

Monitor 
A built-in two-inch cathode-ray 

oscilloscope serves as a balance in- 
dicator and signal monitor. The 
signal from the fourth amplifier 
stage is applied to the vertical de- 
flection plates. The horizontal 
plates are driven by a sixty -cycle 
voltage of fixed amplitude and 
phase, adjusted so that it is in 
phase with a signal from the coils 
caused by magnetic unbalance 
alone. 

The pattern on the crt is a hori- 
zontal line when direct as well as 
eddy -current pickup is in balance 
in the coil system. A pickup unbal- 
ance due to magnetic differences in 

the halves of the coil system causes 
the pattern to tilt. This can be cor- 
rected by adjusting the potentiom- 
eter across the tapped coil section 
(TILT control). An eddy -current 
unbalance causes the pattern to 
open up into a loop. This is cor- 
rected by adjustment of the cur- 
rent in the eddy -current balance 
coil (LOOP control). 

Operation 
In operation, after initial balance 

has been established, the gain con- 
trol must be set. The most practical 
procedure for determining the gain 
setting appears to be as follows: 
prior to heat treating place the 
steel part, which is then ferromag- 
netic, in the work area. Adjust the 
gain until the alarm just operates, 
and read the gain setting. Increase 
the gain by a predetermined factor, 
which depends upon the amount of 
martensite desired in the part when 
the quench is to be stopped. 

When, during heat treatment, the 
hot part is placed in the quench 
tank, an increased out -of -phase com- 
ponent immediately appears in the 
pickup coil because of eddy -cur- 
rents in the part. An in -phase com- 
ponent does not appear until the 
surface of the part cools to the Ma 

temperature. As cooling continues 
and the amount of magnetic mar- 
tensite in the part grows, the in - 
phase component increases until, at 
the preset amount, it trips the 
alarm. 

The quench controller was de- 
veloped for use in the metallurgical 
laboratory. Its reproducibility of 
operation has been established and 
it has proved amply sensitive and 
stable to indicate, for example, 
whether there is 10 or 20 -percent 
martensite in steel parts of widely 
varying size. 
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FIG. 3-Linear magneto -optic effect 
creates rotary polarization 

Electrical Color Filters 
Varying electric and magnetic fields are used to control color of transmitted light. 

Principle of double refraction is applied. Tests of system indicate possible color tele- 

vision applications 

ELECTRICALLY AND MAGNETI- 
CALLY controlled color filters 

show promise for application in 
production of colored motion pic- 
tures on black and white film, in 
color facsimile transmission sys- 
tems and, possibly, in color tele- 
vision. 

Electrical color filters depend 
upon the fact that certain mate- 
rials exhibit the property of bire- 
fringence, or double refraction, 
when electrically or magnetically 
stressed'. When polarized light is 
transmitted through such a bire- 
fringent material, a color -control- 
ling phase shift may be introduced. 
Tuning, or changing colors, may be 
accomplished mechanically' by ro- 
tating the axis of a variable phase 
shifter, electrically or magnetically. 

Early electrical color filters using 
crystals of zinc sulfide were unsuc- 
cessful since the crystals were 
small, colored and cloudy". Crys- 

tals of ammonium dihydrogen 
phosphate or ammonium dihydro- 
gen arsenate, NH.H2P0. or 
NH.H,As0., have been grown and 
processed for optical purposes" 
furnishing more useful materials. 
Recently a patent has been granted' 
relating to color filters of this 
nature. 

The phenomena which can be 
utilized in conjunction with polar- 
ized light in the electric or mag- 
netic control of color are : the linear 
electro -optic, or Pockels effect; the 
quadratic electro -optic, or Kerr 
effect; the linear magneto -optic, or 
Faraday effect; the quadratic mag- 
neto -optic, or Cotton -Mouton effect; 
and the effect of a magnetized mir- 
ror on the plane of polarization of 
an incident beam of light. This lat- 
ter effect is called the magneto - 
optic Kerr effect. 

The authors have verified experi- 
mentally the feasibility of using 

each of these phenomena, with the 
exception of the magneto -optic Kerr 
effect, for the electric or magnetic 
control of color. 

Quadratic Electric Effect 

Of the electro -optic effects the 
most completely investigated is the 
quadratic or Kerr effect shown in 
Fig. 1. This effect is exhibited by 
many substances, notably nitro- 
benzene, which become birefringent 
when electrostatically stressed, 
their birefringence being a function 
of the electric field intensity. If a 
linearly -polarized light ray passes 
through such an electrically - 
stressed substance, it is split into 
two component rays, known as the 
ordinary and extraordinary rays. 
These rays are polarized at right 
angles to each other, and a phase 
difference introduced between them. 
The magnitude of the phase differ- 
ence can be adjusted by control - 
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FIG. 4 --Quadratic magneto -optic effec 
also uses perpendicular field 

By VICTOR A. HABITS 

and 

H. FRANK HICKS, JR. 

Department of Electrical Engineering 
Rensselaer Polytechnic Institute 

Troy, N. Y. 

ling the electric field. 
On emergence, the light which 

was plane polarized when entering 
the substance will, in general, have 
become elliptically polarized. For 
certain values of electric field in- 
tensity the emergent light will be 
circularly polarized, and for certain 
values plane polarized. In the quad- 
ratic electro -optic effect, the elec- 
tric field is perpendicularly applied 
to the light path. The angular phase 
difference introduced between a 
component of light polarized in the 
plane of the electric field and a 
component polarized normal to the 
plane of the electric field is 

ó=2-rJaE2 
where S = angular phase differ- 
ence; J= the Kerr constant, which 
in general is a function of the 
wavelength of light; a = length of 
light path in substance and E= 
electric field intensity. 

The Kerr constant J is tabulated 

for many substances in such refer- 
ences as the "International Critical 
Tables". 

Linear Electric Effect 

The linear electro -optic effect 
shown in Fig. 2 is exhibited by 
many crystals. As in the quadratic 
electro -optic effect, an angular 
phase delay is introduced between 
the two mutually perpendicularly - 
polarized components of linearly - 
polarized light as the light passes 
through the electrically -stressed 
substance. In the linear electro -optic 
effect, the electric field is applied 
parallel to the light path, and the 
axes of resolution for the two com- 
ponents of light are determined by 
the crystal structure. The angular 
phase difference introduced be- 
tween two perpendicularly polarized 
components is 

S=21rPaE=27rPV 
where : S = angular phase differ- 
ence; P= linear electro -optic con- 
stant which, in general, is a func- 
tion of the wavelength of light; 
a = length of light path in sub- 
stance and V = voltage applied to 
substance. 

Values of the linear electro -optic 
constant are not readily available, 
but have been investigated'''. 

If the incident light is linearly 
polarized, the emergent light will, 
in general, be elliptically polarized, 
except for phase differences which 
are odd multiples of 90 degrees or 
integral multiples of 180 degrees, 
when it will be circularly and 
linearly polarized, respectively. 

Linear Magnetic Effect 
The linear magneto -optic effect 

shown in Fig. 3 is exhibited by 
many substances in all states, and is 
evidenced predominantly by a rota- 
tion of the plane of polarization 
through the angle 13, and by bire- 
fringence when light passes through 
a substance parallel to a magnetic 
field. This birefringence and rota- 
tion of the plane of polarization, or 
rotary polarization as it is some- 
times called, may be explained by 
assuming the plane polarized light 
is, when entering the magnetically 
stressed substance, split into two 
oppositely circularly -polarized com- 
ponents which travel with unequal 
velocities in the substance. Since 

the substance becomes an optically 
active medium under the influence 
of the magnetic field the absorption 
coefficients of the substance for the 
ordinary and the extraordinary 
ray are different. This different 
absorption of the plus and minus 
circularly -polarized components is 
called circular dichroism. 

Owing to the angular phase shift 
introduced between the two op- 
positely circularly -polarized compo- 
nents, and to circular dichroism, 
the light emerging from the mag- 
netically -stressed substance is ellip- 
tically polarized, and its plane of 
polarization has been rotated 
through the angle ß. 

The angular rotation of the plane 
of polarization of linearly -polarized 
light passing through a substance 
displaying the linear electro -optic 
effect is 

ß = RaH cos y 

where: 
ß = angular rotation of the plane 
of polarization of light; R = 
magneto -optic, or Verdet's constant, 
which is a function of the wave- 
length of light; H = magnetic field 
intensity; a = length of light path 
in substance and y = angle between 
optical path in substance and mag- 
netic lines of force. Values of the 
magneto -optic constant R are 
readily available in many refer- 
ences. 

Quadratic Magnetic Effect 

The quadratic magneto -optic 
effect shown in Fig. 4 has received 
the least attention of any of the 
usable optical effects enumerated. 
As in the quadratic electro -optic 
effect, the field is perpendicular to 
the optical path. Experimentally 
this effect appears to be very 
promising because of the ease with 
which the required field may be 
produced for some substances. 

As we know, birefringence and 
rotary polarization are exhibited 
by many substances in the absence 
of externally applied electric or 
magnetic fields. These materials, 
along with the phenomena already 
enumerated, permit the develop- 
ment of devices which can intro- 
duce either fixed or variable 
amounts of phase difference, or 
rotate the plane of polarization of 
light by fixed or variable amounts 
according to the magnitude of the 
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electric or magnetic field, the me- 
chanical tension, the thickness of 
the substance or the concentration 
of a solution. 

Theory of Color Filters 

A simple optical system called 
a polariscope is shown in Fig. 5. 
The polarizer and analyzer may be 
Nicol prisms, or sheets of Polaroid. 
The polarizer and analyzer transmit 
light vibrating in a given sense 
only. Light vibrating in other 
senses is either totally reflected as 
in the Nicol prism, or absorbed as 
in Polaroid. If light incident upon 
the polarizer is completely unpolar- 
ized, the maximum transmission 
through the polarizer approaches 
50 percent, although surface re- 
flections and internal absorptions 
reduce this figure to some extent. 

Standard derivations yield equa- 
tions for the intensity of light 
emerging from the polariscope. 

I" = 2 cos' 8/2 

- L. 

2 
sin2 6/2 

where I" = the intensity of the 
emergent light when polarizer and 
analyzer are parallel; I' = the in- 
tensity of the emergent light when 
polarizer and analyzer are perpen- 
dicular (crossed) ; Ie = intensity 
of unpolarized, incident light and 

= the angular phase difference 

introduced by the phase device. 
It should be noted that for both 
these equations the principal axis 
of vibration of the phase device 
is at 45 deg to the plane of polariza- 
tion of the polarizer. 

The angular phase difference S 

can be either fixed or variable. If 
a fixed phase difference is intro- 
duced, S, is 

ô, 
2,r ca 

where S, = fixed phase difference 
introduced; c = proportionality 
factor which, in general, is a func- 
tion of wavelength; a = length of 
light path in device and 1 = wave- 
length of light. 

If a variable -phase device is used, 
the phase difference introduced is 

ö._- 
27rbf(Z) 

X 

where Sv = variable phase difference 
introduced; b = constant of pro- 
portionality which, in general, is 
a function of the wavelength of 
light, and the length of the optical 
path and f (Z) = some function of 
the field intensity. 

Substituting the expression for 
S, in the equation for I": 

I" = I cos' 
ca 

2 A 

Thus I" is a maximum at those 
wavelengths where ca is equal to 
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FIG. 5-Simple polariscope may be used with either fixed or variable phase device 
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FIG. 6-Two-stage electrically - con 
trolled color filter transmits green, red 

or blue light 

some integral multiple of 7r. Assum- 
ing, for instance, that ca is chosen 
to be equal to 4A,, where A. is the 
wavelength of the color which it 
is desired to transmit, the expres- 
sion for I" becomes 

I" = ' cost 
4 alb 

2 X 

A transmission maximum will 
occur at A,,and adjacent transmis- 
sion minima will occur at 8/71 
and 8/9A., (neglecting dispersion). 
A four -wavelength phase device 
was chosen as an example because, 
if the wavelength of maximum 
transmission is chosen as 535 mµ, 
then the three wavelengths of in- 
terest will be identical to the wave- 
lengths of light referred to as 
Primaries A, as recommended by 
the Subcommittee on Color, Panel 
Six of the Radio Technical Plan- 
ning Board. 

As a simple example for the mag- 
netic control of color, assume the 
fixed -phase device to be a four - 
wavelength plate for the green 
primary. With polarizer and an- 
alyzer parallel, the transmitted 
light will be green. By inserting a 
variable, magnetically -controlled 
phase device between analyzer and 
polarizer, in addition to the fixed - 
phase device, and adjusting it so 
the angle of rotation of the polariza- 
tion plane of the transmitted light 
is 90 deg, the light emerging from 
the whole system will be the com- 
plement of the green primary. The 
rotation through 90 deg achieved 
by the magnetic device has the 
effect of changing the transmission 
characteristic from a cos' to a sin' 
curve. The 90 deg rotation in space 
could also be obtained by a variable 
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electric -phase device adjusted to 
one-half wavelength. 

As a second example, consider 
the possibility of passing white 
light through more than one polar- 
iscope. The intensity of the emer- 
gent light will be the product of 
the transmission characteristics 
for each individual polariscope. 

A two -stage electrically -con- 
trolled filter, which has been built 
and operated, is indicated in Fig. 
6. The first stage consists of a 
fixed -phase device in which ca is 
made equal to Sao. The value of 
ao is chosen to be 535 mµ, the green 
primary. The eight -wavelength 
plate is inserted between polarizer 
Pi and analyzer P2. The transmis- 
sion characteristic for the first 
stage is shown in Fig. 7A. With 
the eight -wavelength phase device, 
the maxima adjacent to A. occur at 
8/9A, and 8/7A,. Thus three 
maxima in the visible portion of the 
spectrum define the three primaries 
of interest. The second stage con- 
sists of a fixed -phase device, in 
which ca is made equal to 2ao, and 
a variable -phase device VPD, both 
inserted between polarizer P2 and 
analyzer P3. The variable -phase de- 
vice used in the actual filter is a 
2 in. x 2 in. crystal of ammonium 
dihydrogen phosphate. With no 
voltage applied, the transmission 
characteristic of the second stage 
is due to the two -wavelength plate 
only. The maximum of this second 
stage occurs at the green primary 
and green is transmitted;. The 
transmission characteristic for the 
filter set to transmit green is illus- 
trated in Fig. 7 B. 

Electric Control 
If voltage is applied to the vari- 

able -phase device in one direction, 
the phase difference introduced will 
add to that due to the fixed -phase 
device, shifting the peak of the 
transmission curve to coincide with 
the red primary A". The required 
phase shift is obtained by applying 
approximately 4,500 volts to the 
crystal. If the voltage is now ap- 
plied in the opposite direction, the 
phase difference subtracts from 
that introduced by the fixed phase 
device and the peak is shifted to 
coincide with the blue primary M. 
These transmission characteristics 
are illustrated in Fig. 7 C. 

For a color sequence of red, 

FIG. 7-Transmission characteristic of first stage (A) shows green primary and adja- 
cent red and green maxima. With no voltage applied (B) only green passes second 
stage. Sequence of -4,500v, 0 v and ¡-4,500v (C) yields blue, green and red 

green and blue the voltages to be 
successively applied to the crystal 
are : plus 4,500 volts, zero volts, 
minus 4,500 volts. Since these volt- 
ages are of equal magnitudes and 
are applied for equal times, the 
average voltage is zero. Direct 
voltage can be applied to the crystal 
for no longer than one second with- 
out damaging the unit. This 
method of color control results in 
a feasible, electrically controlled 
color filter. 

The system yields colors approxi- 
mately 50 percent pure when an 
equienergy source is used. Other 
systems using two crystals, and 
based on the principles of the ex- 
amples described above, yield colors 
which approach purities of 90 to 
95 percent. The required wave- 
forms in this system permit the 
use of standard electronic switch- 
ing techniques. 

Crystals in the system described 
may be replaced by any of the 
electrically or magnetically -con- 

trolled variable -phase devices enu- 
merated earlier. 

The total thickness of the two - 
stage filter may be reduced to some- 
what less than one inch. Although 
the field angle through the crystal 
is limited to 6 to 8 degrees, the 
optical system can be designed so 
as to circumvent this limitation. 
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Gain -Bandwidth 
Nomograph 

Equations involved in design of single -tuned amplifier circuits are incorporated in 
one large nomograph to speed up design calculations. Shows overall effect of 

varying the parameters when seeking the most economical tube arrangement for 
desired gain and bandwidth 

T11E design of vacuum -tube 
amplifiers involves determ- 

ining the maximum gain and/or 
bandwidth using the most eco- 
nomical tube arrangement. The 
most practical first -approxima- 
tion calculation for single -tuned 
circuits such as cascaded syn- 
chronously tuned i -f stages was 
found to be G,,./2i C,, and the 
nomograph on the following 
page was therefore based on this 
ratio. The nomograph encom- 
passes all of the interdependent 
equations used in amplifier de- 
sign, hence shows the effect of 
variations in each parameter on 
the others. 

Practical values of G,n and C, 
that include the effect of the 
coupling networks can be found 
by taking approximately 85 per- 
cent of the maximum Gm and 160 
percent of the value of C, given 
in tube manufacturer's data. 
This makes the usable gain -band- 
width about 53 percent of the 
ideal, or roughly one-half. This 
relationship is found in Table I. 

The nomograph solves the fol- 
lowing equations : 

Q =fo/B (1) 
A =G,,,XRL (2) 

AB =AXB (3) 

AB = G,,,/27rC, (4) 
B = 1/27rC, RL (5) 

. Am.: = 1/27f CayRL (6) 

where Q = R o C = circuit 
quality, fo = circuit resonant 
frequency, B = 3 -db bandwidth, 
A = stage gain, G,,. = tube 

By CHESTER W. YOUNG 
Electronic Engineering Designer 
Electronics and Guidance Section 
Consolidated Vultee Aircraft Corp. 

San Diego, Calif. 

transconductance, RL = total 
damping resistance, C, = total 
shunt capacitance, Amnx = maxi- 
mum usable gain, and Cap = 
total effective grid -plate capaci- 
tance. 

Since the bandwidth between 
two 3 -db frequencies of a tuned 
circuit is equal to the 3 -db fre- 
quency of a parallel or series R -C 
circuit, the nomograph can be 
used also for video types of cir- 
cuits. Also, as Eq. 5 states that 
bandwidth is independent of L, 
the nomograph ignores L. Use 

Table I-Examples of Ideal and 
Practical Tube Capacitances 

IDEAL 

Dube 
Type 

Co 

µµf 
Cp 
µµf 

C, 
µµf 

Gm/C, 
mc 

6AC7 11.0 5.0 16.0 562 
6AK5 4.0 2.8 6.8 750 

PRACTICAL 

Tube Cut Gut C, Gm/et 
Type µµf µµf µµf me 

6AC7 17.0 8.0 25.0 312 
6AK5 6.7 4.4 11.1 378 

of this nomograph is best illus- 
trated by an example. 

If the known values are f. = 
30 mc, B = 1 mc, C, = 16 µµf, 
G,, = 5,000, and C09 = 0.0082 
µµf, find the values of Q, AB, A, 
RL and Amax. 

Step 1: Align points f, = 30 
me and B = 1 mc, and read Q 
= 30. 

Step 2: Align points C, = 16 
µµf and Gm = 5,000, and read 
AB = 50 mc. 

Step 3. Align AB = 50 mc 
and B = 1 mc, and read A = 50. 

Step 4: Align A = 50 and G,,, 

= 5,000, and read RL = 10,000. 
Step 4 (alternate) : Since the 

loading resistance is directly re- 
lated to bandwidth and shunt 
capacitance by means of Eq. 5, 
it may be found by aligning B =- 

1 me and C, = 16 µµf, giving RL 

= 10,000 ohms as before. 
Step 5: To ascertain whether 

A = 50 in Step 3 is a stable 
value of gain, a criterion of feed- 
back through the tube grid -plate 
capacitance causing oscillation is 
determined. If the attenuation 
from plate to grid is set equal to 
the amplification from grid to 
plate as the critical value, then 
the desired gain must be less 
than the maximum usable gain. 
The value Amo. is approximated 
by dividing RL by the reactance 
of Cap and thinking of this at- 
tenuation as a negative gain. 
This holds true when the input 
and output impedance are the 

(Continued on page 118) 
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Available at lead- 
ing electronic job- 
bers - everywhere 

Each Cinch component is testimony to 
Engineering vision and design . . . to 
the exactitude demanded in its manu- 
facture and the appropriateness and 
durableness of its materials. 

In commercial and National emergen- 
cies CINCH is available and ready. 

CINCH MANUFACTURING CORPORATION 
1026 South Homan Ave., Chicago 24, Illinois 

Subsidiary of United -Carr Fastener Corporation, Cambridge, Mass. 
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Gain -Bandwidth Nomograph (Continued) 

same, as in a multistage syn- 
chronous tuned i -f amplifier. The 
reactance of CG, is determined 
by aligning f, = 30 me and CG,,. 

ó 

= 0.0082 µµf and reading X =- 

6.5 x 105 ohms. Now align this 
value of X and RL = 10,000 and 
read the maximum usable gain 

as 65 on the Am,: scale. This 
value is greater than the desired 
gain of 50, so the amplifier is 
deemed to be stable. 
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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 in three, 
four or six revolutions. 

2. Easily adapted to UHF converter 
use. 

3. Excellent stability eliminates fre- 
quency drift. 

4. Supplied in three- or four -sec- 
tion designs. 

5. Far more quiet operation; per- 
mits high signal-to-noise ratio in 
front end designs. 

6. Free from microphonics. 
7. Greater selectivity on high fre- 

quency channels. 
8. Eliminates "bunching" of high 

band channels. 
9. Simplifies front end design and 

production. 
10. Reduces assembly costs. 

*Reg. U. S. Pat. Off. Registered Trade Mark of 
P. R. Mallory & Co., Inc., for inductance tun- 
ing devices covered by Mallory -Ware Patents. 

Mallory Inductuner* drives 
down assembly 

and service costs 
Less time on the assembly line and less field service have made the Mallory 
Inductuner standard equipment with important television receiver manu- 
facturers. 

A typical front end assembly with the Inductuner requires only two adjust- 
ments in each of the four sections ... one for capacity, one for inductance 
... a total of eight. And, since the Inductuner is continuously variable, 
allowing finger-tip control by the set owner, unusual latitude is possible in 
assembly line alignment. On the other hand, the average switch type tuner 
of four sections requires as many as 48 precision assembly adjustments. 

In addition to its assembly line savings, the Inductuner assures a reduction 
in service problems in the home ... thus protecting consumer acceptance 
and good will. 

That's service beyond the sale! 

Television Tuners, Special Switches, Controls and Resistors 

SERVING INDUSTRY WITH 

Capacitors Contacts 
Controls Resistors 

Rectifiers Vibrators 
Special Power 

Switches Supplies 
Resistance Welding Materials 

MALLORY 
R R. MALLORY & 

P. R. MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA 
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TUBES AT WORK 
Including INDUSTRIAL CONTROL 

Edited by VIN ZELUFF 

Standard Biscuits from Electronic Control 120 

Filament Voltage Regulator 120 

Television as Research Tool 122 

Three -In -One Broadcast 174 

Tower Carrier Alarm 182 

Audio -Input Limiter for Mobile F -M 184 

Disguised Antenna Design 188 

Standard Biscuits 

VARIATION in biscuit -type baked 
products caused by human error 
has been practically eliminated 
through the electronic coordina- 
tion of driven equipment at the 
Farm Crest Bakeries' new cookie 
plant at Columbus, Ohio. 

When a bakery changes from one 
type of baking product to another, 
it is usually necessary to change 
the relative speeds of some of the 
drives. The speed of the dough - 
forming and extruding drives must 
be coordinated with the speed of 
the 200 -foot continuous steel band 
oven, cooling conveyor, stacker and 
packing table. The speed of the 

over-all machine must also be ad- 
justed to provide uniformity. 

The change -over is accomplished 
with a minimum of effort through 
the use of G -E Coordinated Thy- 
mo-trol drive. The operator can 
vary the baking time from 3i to 
14 minutes by operating a push- 
button station. This controls a 
motor -operated rheostat in the 
master panel, which in turn con- 
trols over-all bake time and the 
speed of the various drives in the 
same proportion. The oven speed 
range is 4 to 1 and to cover the 
range of adjustments needed, some 
of the drives have a 20 to 1 range. 

Fig bar production is a good 
example to demonstrate the co- 

... 
__. . 

.Es`+ + i .,..4 

Canvas conveyor belt carries base cake for sandwiches to oven for baking. 
Coordinated G -E motor drive system permits baker to provide uniformity of 

baked products 

ordinating ability of this control. 
The filled dough jacket is extruded 
at the entry end of the oven in a 
number of long, parallel forms and 
moves continuously through the 
long oven. After the strips leave 
the oven, they are cut into bars of 
correct length by a cutter which is 
driven by a Thy-mo-trol drive, the 
speed of which can be adjusted to 
set the desired length of the fig 
bar. The cutter automatically ad- 
justs its speed to maintain the 
same bar length even when the 
baker changes oven speed. 

Filament Voltage Regulator 
A NOVEL circuit for stabilizing 
tube heaters is employed in the 
design of a differential analyzer by 
R. L. Garwin of the University of 
Chicago. One section of the ana- 
lyzer makes use of a d -c feedback 
amplifier connected as an inte- 
grator. 

The most difficult problem in the 

Circuit for regulating a -c heater of 
amplifier tube 

design was the input behavior of 
the d -c amplifier, that is, grid cur- 
rent and grid -cathode potential 
changes. It was felt that the use of 
standard receiving tube types was 
an important advantage worth con- 
siderable effort to achieve. Grid 
current was finally reduced to less 
than 10 amp without tube selec- 
tion by using a 6AK5 at 100-µa 
plate current. 

The grid -cathode potential was 
stabilized by regulating the aver- 
age heater power to better than 0.1 
percent by the scheme illustrated in 
the accompanying diagram. In 
this circuit, the filament of the first 
diode is operated at such current 

0 
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Ke4te4Sotde 

The finest solder made 
for all television and radio 
work ... Everything Electrical 

Kester Plastic Rosin -Core and Kester "Resin - 

Five" Core Solders are recognized by the 

trade as outstanding for the finest type of 
radio, television and electrical work. 

These two Solders, which are available 
in the usual single -core type, can now also 
be had in a 3 -core form. 

vivem 
866iceiitt 

Only highly skilled craftsmen are employed 

by the Kester Solder Company. Flux formu- 

las and specifications are rigidly adhered to 

for perfect uniformity. 

Making Kester Solder is an exact science 

from the raw material to the finished prod- 

uct. Everyone knows and prefers Kester be- 

cause it can be relied upon to do the job 

right every time, even under the most diffi- 
cult soldering conditions. 

WRITE FOR FREE COPY "SOLDER AND SOLDERING TECHNIQUE" 

Be sure to get your free copy of 
nester's Technical Manual filled 
with valuable information re- 
garding the most advanced and 
efficient industrial solders and 
fluxes. 

Kester...Standard for the TVand Radio Fields 

KESTER SOLDER COMPANY 
4204 Wrightwood Avenue, Chicago 39, Illinois 

Newark, N. J. Brantford, Canada 
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that the emission is temperature - 
limited. It is then easily shown that 
the sensitivity of the space current 
to heater voltage variation gives 
about two -volt change in plate po- 
tential for 0.1 percent heater volt- 
age change. This error signal is 
then amplified and applied through 

the power output tube and trans- 
former. By this means, it is made 
to maintain a constant heater 
voltage. 

Circuits of the stages of the dif- 
ferential analyzer and description 
appeared in Review of Scientific 
Instruments, p 411, May 1950. 

Television as Research Tool 
BY FRANK A. FRISWOLD 

Electrical Engineer 
Lewis Flight Propulsion Laboratory of the 
National Advisory Committee for Aero- 

nautics 
Cleveland, Ohio 

AT THIS laboratory, the world's 
largest laboratory devoted to re- 
search on aircraft propulsion, the 
application of television has proved 
to be a valuable research facility. 
In particular, it has proved to be 
an aid to the proper operation of 
test facilities, a means of furnish- 
ing otherwise unobtainable infor- 
mation and a vital contribution to 
safety in hazardous test runs. 

In modern wind tunnels, Schlie- 
ren and interferometer apparatus 
is extensively employed in the study 
of shock waves, air flow and attend- 
ant phenomena, because these 
methods permit evaluation of test 
conditions without the attendant 
disturbing effects associated with 
the use of test probes in super- 
sonic air streams. The Schlieren 
apparatus, through an optical 
trick, makes air flow phenomena 

visible in the form of a projected 
picture and during the test runs 
these data pictures are recorded by 
cameras. However, while the test 
conditions are being set, it is nec- 
essary that tunnel operating per- 
sonnel be provided with a means 
for viewing the Schlieren image. 

At the Lewis Laboratory's eight - 
by six-foot supersonic wind tunnel 
the Schlieren equipment is located 
in a pressure -sealed capsule which 
encloses the test section and allows 
the adjustment of the test -section 
walls to conditions required at any 
given Mach number. 

When the tunnel is in operation 
the atmospheric pressure within 
the capsule drops to just a few 
inches of mercury and the tempera- 
ture often rises to over 150 F. 
It is obvious that it is impossible 
to station a human observer at the 

Television camera at Lewis Flight Propulsion Laboratory views the test section 
of a small supersonic wind tunnel. Insert at lower right shows the received 

Schlieren image of the test section showing the shock pattern 

Engineer checks test pattern on portable 
monitor. Camera, below monitor, is 

mounted in acoustic shield 

Schlieren apparatus to report to the 
control room. Television has been 
successfully used to transmit the 
Schlieren image from the test cap- 
sule to the control room, thus 
allowing the engineers operating 
the tunnel to set exactly the desired 
test conditions. 

In addition to image transmission 
there is another advantage of tele- 
vision in this application. The 
size and brilliance of the Schlieren 
image is a function of the intensity 
of the light source. An inherent 
principle of the Schlieren system 
greatly reduces the amount of light 
available when a reasonable degree 
of sensitivity is required. 

With a B -H6 primary light source 
the maximum size of the Schlieren 
picture that can be comfortably 
viewed under normal lighting con- 
ditions is limited to about 20 square 
inches. A picture of this size is of 
limited value, especially when a 
large number of people are depend- 
ent on it for the proper execution 
of their duties. Television in this 
instance can be utilized as an 
optical amplifier producing large 
brilliant images clearly visible to 
all. 

Recently a ram jet or "flying 
stovepipe" was tested in the Lewis 
Laboratory's altitude wind tunnel. 
It was necessary to observe both 
the pattern of the shock wave 
at the front of the jet and the 
flame emanating from the rear. 
Two engineers stationed on the 
test section observation deck viewed 
the ram jet and reported their ob - 

(continued on p 162) 
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THE INSIDE STORY: 
WHY SPRAGUE MOLDED TUBULARS 

OUTPERFORM ALL OTHERS! 
Molded paper tubulars may look alike from the outside. But there's a 
whale of a difference inside-the part that really counts in the per- 
formance of your products. 

The exclusive difference in Sprague molded phenolic tubulars is 
that: each is made by the same dry -assembly process as large metal -encased 
oil capacitors They cannot be contaminated during manufacture! 

Every Sprague molded tubular from 200 to 12,500 volts is molded 
dry. After trolding it is impregnated under high vacuum through an 
opening in the eyelet terminal. A lead is then inserted and the terminal 
solder sealed. Result? A capacitor that offers you superior heat and 
moisture protection ... top insulation resistance ... high capacitance 
stability and retrace under wide temperature variations. 

Small wander then why Sprague molded tubulars are preferred for 
the toughest television and auto radio applications. Take advantage 

of this superiority by calling in a Sprague representative today. Or, 
write for Engineering Bulletins 210B and 214. 

Hollow eyelet 
terminal for 
impregnation after 

molding 

Solder seal as in 
large metal - 
encased oil 

capacitors 

PIONEERS IN 
ELECTRIC AND 

Non-flammable, 
dense bakelite 
phenolic -molded 

housing 

Uniform windings 
of high purity 
paper and alumi- 

num foil 

SPRAGUE ELECTRIC COmPAl1Y 
North Adams, Massachusetts 
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Measuring Moon Radiation at 24,000 Mc 124 

Stereo Television at Argonne Laboratories 126 

Positive Gate Counter Circuit 194 

Graphical Solution for Feedback Amplifiers 204 

Bridged -T Neutralization of Pentode Amplifiers 214 

Survey of New Techniques 216 

British Linear Accelerator 
BY LEONARD G. RULE 

Formerly attached to British Ministry of 
Supply 

A NEW PARTICLE ACCELERATOR, built 
on the principle of traveling -wave 
linear acceleration as opposed to 
the cyclotron types, is being used 
for atomic energy research at Har- 
well, England. With the aid of 
this machine, of which there are 
only two earlier models, one in the 
U.S. and one in England, electric- 
ally -charged atomic particles can 
be accelerated almost to the speed 
of light. 

Acceleration is accomplished by 
means of a powerful radio trans- 
mitter working at a wavelength of 

The Traveling -wave Linear Accelerator 
inside its shelter at Britain's Atomic 
Energy Research Establishment at Har- 

well, in Southern England 

10 cm. A beam of electrons is 
speeded up on the crest of electrical 
waves provided by this transmitter, 
which operates in short bursts of 
immense power. The electrons are 
aimed at a heavy metal target, and 
upon collision, gamma rays are 
emitted by the metal. In turn, the 
gamma rays enter a tank of heavy 
water. Neutrons are then emitted 
upon breaking up of the deuterium 
nuclei in the water. 

While the new machine is work- 
ing at constant speed, its chain of 
reaction may liberate as many as 
one billion neutrons per sec. Peak 
capacity during the 2 -µsec pulse is 
10" neutrons per second. 

Three and one-half million elec- 
tron volts of energy can be 
generated by the traveling -wave 
accelerator. Basic research was 
carried out by Harwell scientists 
and the machine was built at the 
Mullard Electronic Research Lab- 
oratories of Phillips Electrical Ltd. 

The accelerator is used primarily 
to study the effect of neutrons on 
nuclei of various elements, a prob- 
lem of vital importance in the 
development of atomic energy. One 
of the main functions of funda- 
mental and applied research on the 
atom is to find out what materials 
can be used in atomic piles. If 
these piles are to be used indus- 
trially, pipes will have to be run 

through them to make use of the 
heat generated. The materials of 
which these pipes are made must 
not absorb too many neutrons or 
the reaction will be slowed down. 
Also, the pipes must be able to 
stand up under the high pile tem- 
peratures and particle bombard- 
ment. 

Measuring Moon Radiation 
at 24,000 MC 

MEASUREMENTS have been made of 
the thermal radiation from the 
moon by means of special receiving 
equipment operating in the 24,000 - 
mc region. From these measure- 
ments, estimates may be made of 
temperature far below the moon's 
surface, the surface temperature 
on the dark side of the moon, and 
much is learned about the nature of 
the surface of the moon. 

The data are displayed in the 
form of moon temperature versus 
moon phase curves. These curves 
are found to be approximately 
sinusoidal with amplitudes of 52.0 
K at the equator and 40.3 K for the 
average over the moon's surface. 
The temperature cycle lags the 
phase angle by about 45 degrees in 
both cases. 

Equipment 

The apparatus used in making 
these measurements is shown dia- 
grammatically in Fig. 1. The 44 - 
inch parabolic -reflector antenna has 
a pattern width of ± i degrees at 
half -power points and a power gain 

ANTENNA 

25 -CPS 
GENERATOR 

,RECORDER 

SYNCHRONOUS MOTOR I,50ORPM 

MODULATING D SK 

CRYSTAL 
MIXER 

LOCAL 
OSCILLATO, 

FREO 
STABILIZING 

CIRCUIT 

SY,NCH 
SRO NOU 

RECTIFIER 

30 -MC 
PRE AMk 

DIODE 
RECTI FIEF 

25 CPS 
AMP 

FIG. 1-Receiving equipment used to 
measure 24,000 -mc radiation of the 

moon 
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741r1 
1/4j1ETER 

TYPE 160-A 

50 kc. to 75 mc. 

Radio frequency circuit design often requires the accu- 
rate measurement of Q, inductance and capacitance 
values. For this application the Type 160-A Q -Meter has 
become the uncompromising choice of radio and elec- 
tronics engineers in this country and abroad. 

Each component part and assembly used in the manu- 
facture of this instrument is designed with the utmost care 
and exactness. Circuit tolerances are held to values 
attainable only in custom built instruments. 

With the 160-A Q -Meter, as with other Boonton Radio 
Corporation instruments, the keynote in design is to 
embody accurate direct reading features which save 
time and simplify operation. 

SPECIFICATIONS 

Oscillator Frequency Range: 50 kc. to 75 mc. in 8 ranges. 
Oscillator Frequency Accuracy: t 1 %, 50 kc.-50 mc. 

t3%, 50 mc. -75 mc. 
Q Measurement Range: Directly calibrated in Q, 20-250. "Mul- 
tiply-Q-By" Meter calibrated at intervals from x1 to x2, and also 
at x2.5, extending Q range to 625. 
Q Measurement Accuracy: Approximately 5% for direct reading 
measurement, for frequencies up to 30 mc. Accuracy less at higher 
frequencies. 
Capacitance Calibration Range: Main capacitor section 30-450 mmf, 
accuracy 1% or 1 mmf whichever is greater. Vernier capacitor 
section +3 mmf, zero, -3 mmf, calibrated in 0.1 immf steps. Ac- 
curacy t0.1 mmf. 

Catalog "H" containing further information available upon request. 
(In Canada, direct inquiries to RCA Victor Co., Ltd., Montreal.) 

DESIGNERS AND MANUFACTURERS OF THE 0 METER QX CHECKER 

FREAUENCY MODULATED SIGNAL GENERATOR BEAT FREQUENCY 

T N OTHER DIRECT READING INSTRUMENTS 

EXAMINE THESE 

Pieez" gaAte 
9eaette4- 
WHICH SIMPLIFY 

ACCURATE MEASUREMENTS 

OSCILLATOR FREQUENCY DIAL. 

This large 41/2" open faced dial has 
eight overlapping frequency ranges, 
each calibrated directly in kilocycles 
or megacycles, with scales conven- 
iently divided for maximum read- 
ability. A vernier dial drive enables 
fine settings to be made with ease. 
All frequency ranges are accurate to 
within 1% except the 50-75 mega- 
cycle range which is accurate to 

The clearly marked range 
change switch located directly be- 
neath the frequency dial facilitates 
rapid and positive selection of the 
desired frequency band. 

2 CI -TUNING CAPACITANCE DIALS: 
L -C dial serves twofold purpose 
of (1) conveniently and accu- 
rately indicating tuning capaci- 
tance directly in MMF, and (2) 
providing an effective inductance 
scale which also becomes direct 
reading at certain defined fre- 
quencies shown on frequency 
reference plate. Incremental ca- 
pacitance dial at right calibrated 
from +3 MMF through zero to 
-3 MMF, accurate to "0.1 MMF. 

3 Q -VOLTMETER AND MULTIPLIER METER. 

For the indication of Q values the 160-A 
0 -Meter employs a Weston Model 643 Meter 
calibrated directly in terms of Q over the range 
from 20-250. The damping of the meter 
movement is ideal for the rapid determina- 
tion of exact resonance without sluggishness 
or overshoot. The lance type pointer enables 
Q readings to be obtained to the nearest 
unit. Located directly beneath the Q volt- 
meter is the "Multiply -a -By" meter which 
provides Q multiplier factors of X1 to X1.5 
in 0.1 steps, X2, and X2.5 thereby extending 
the useful range of Q indication to 625. This 
meter is carefully matched to o particular 
thermocouple element for maximum 
accuracy. 

BOONTO 
BOONTON NJ US.4 

RADIO C 
vrvsc 
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FIG. 2-Lunar temperature curves for 
the average microwave temperature 
over the moon's surface and at the 

moon's center 

of aproximately 3 x 104. The en- 
ergy received by the horn at the 
reflector focus is compared with the 
thermal radiation from a disc of 
absorbing material at a fixed tem- 
perature. 

Comparisons are made by chop- 
ping the waveguide signal 25 times 
a second, beating the chopped sig- 
nal against a klystron oscillator to 
produce a 30 -mc modulated signal 
for the i -f amplifier whose output 
is demodulated to recover the 25 - 
cps signal. This signal is converted 
to d -c by a rotary contactor, which 
is synchronized with the chopper, 
and used to drive a recording mil- 
liammeter. 

In making measurements the an- 
tenna is pointed slightly ahead of 
the moon and the received signal 
recorded as the moon passes 
through the beam. By this means, 
cosmic noise and atmospheric radia- 
tion are held constant and do not 
affect readings. Receiver calibra- 
tion is accomplished by substitu- 
ting a resistor, whose temperature 
can be adjusted, for the antenna. 
Corrections must be made for varia- 
tions of the solid angle subtended 
by the moon, for variation in gain 
of the antenna beam over the 
moon's surface, and for lunar 
emissivity which is assumed to be 
0.9. Figure 2 shows the resulting 
curves. 

Stated mathematically, the aver- 
age temperature curve becomes 
Tt...r.ge) = 239 + 40.3 cos (Sit - 
45°) and the equation for the 
equatorial temperature is T(eq,,.to,t.l) 

249 -}- 52.0 cos (Sit - 45°) 
where Sz is the angular velocity of 
the moon and t the time elapsed 
since full moon. 

The apparent disagreement be- 
tween these results and similar 

measurements made previously in 
the 10 -micron region appears to be 
due to the transparency of the 
moon to 11 -cm waves. The surface 
of the moon is substantially opaque 
to radiation in the 10 -micron 
region, which makes measurements 
in that region surface temperatures. 
The surface temperature variation 
propagates into the moon as an at- 
tenuating temperature wave with 
a progressively lagging phase. In- 
tegration of radiation from all con- 
tributing layers substantiates the 
microwave temperature which has 
smaller periodic variation and 
which lags the corresponding sur- 
face variation. 

Estimates based on the results 
obtained indicate the temperature 
far below the surface of the moon 
to be 234 K, a maximum equatorial 
temperature of 249 K, and the space 
average surface temperature of the 

whole disk of the new moon is 145 
K Further examination of the re- 
sults substantiate earlier claims of 
the existence of a layer of poorly - 
conducting dust on the moon's sur- 
face. This layer is probably of the 
order of 1 mm thick. 

This work is described in detail 
in the Australian Journal of Scien- 
tific Research, Vol. 2, 1949, by J. H. 
Piddington and H. C. Minnett of 
the Division of Radio Physics, 
Council for Scientific and Industrial 
Research, Australia. 

Stereo Television at 
Argonne Laboratories 
ARGONNE ENGINEERS have devel- 
oped a system of stereoscopic tele- 
vision for viewing atomic -energy 
experiments at extreme distances, 
according to the recently released 

(Continued on p 194) 

DEVELOPING RADAR FIRE CONTROL FOR AIRCRAFT 

Complete bench test set-up at The Glenn L. Martin Co. plant in Baltimore for testing 
advanced fire control systems for aircraft turrets. Major components of a modern 
system include (1) sighting system for determining direction and distance of target. 
(2) computing mechanism for determining where to point guns so bullets will hit target. 
and (3) motor -driven mechanisms for moving turret and guns and for supplying 
ammunition. In the more advanced modern systems the operator need only select 
his target on a radar screen and fire the guns when the target comes into range 
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Actual Size 
Photo 

eV/J/Jw«nWe 
A NEW MINIATURE, HERMETICALLY SEALED 

Aircraft Type Relay 
by "Diamond H" 

Apply this unmatched combination 
of important features to your 
weight and space requirements: 

SIZE: smallest of its type, 1.5 cubic inches. 

WEIGHT: lightest of its type, 3.5 ounces. 

SHOCK RESISTANCE: 
greatest of its type, 50 G. 

TEMPERATURE RANGE: 
widest of its type, - 65° C. to +200° C. 

4 POLE DOUBLE THROW 

Plus These Other Specifications 

1. CONTACT RATING: 2 A, 28 V, D.C.; 2A, 115 V, A.C., 
400 cycle. 

2. CONTACT OVERLOAD RATING: 12 A, 28 V, 20 sec. 

3. ALTITUDE RATING: Dry, inert gas, pressure filled; 
hermetically sealed. 

4. COIL RESISTANCE: 300 and 150 ohms. 

5. COIL VOLTAGE: 28 V, D.C.; amperage .1. 

6. TERMINAL ARRANGEMENT: Soldered connections. 

7. MOUNTING: Variable. 

8. VARIATIONS: Virtually innumerable, in voltage, 
amperage, number of poles (4 
maximum) and temperatures. 

* * * 

Revolutionary in design, this new miniature relay 

was developed to meet a highly exacting set of 

requirements for air, ground and marine applications 

by The Hart Manufacturing Company ... producer 

ELECTRONICS-November, 1950 

of dependable electrical controls and devices for 

over half a century. It incorporates a hitherto un- 

matched combination of characteristics. We'll gladly 

work with you to develop any special variation to 
meet your specific need. 

Write today for complete information on 
this new "Diamond H" relay. 

The Hart Mfg. Co. 
202 Bartholomew Ave. 
Hartford, Cona. 

Send me further information about your new relay. 

Name 

Title 

Company 

Street 

City State 

--------- 
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NEW PRODUCTS 
Edited by WILLIAM P. O'BRIEN 

Miniature Components and Lab Devices in Increased Production 

... Television Equipment Holds Its Own ... Available Manu- 

facturers' Catalogs Are Announced 

UHF Impulse Generator 
EMPIRE DEVICES, INC., 38-25 Bell 
Boulevard, Bayside, N. Y., Model 
IG -102 uhf impulse generator pro- 
duces a, spectrum, flat within - 0.5 
db over the entire frequency range 
from 10 kc to 1,000 mc, correspond- 
ing to a pulse width of less than 
0.001 µsec. Output is 70,000 µv per 
mc, adjustable over a 60 -db range 
by means of a continuously variable 
10 -db attenuator and a resistive 
step attenuator. Continuously ad- 
justable repetition rate from 2.5 
cycles to 2,500 cycles is provided. 
Output impedance is 50 ohms, the 
vswr being better than 1.2 at all 
frequencies. The unit may be used 
for studying transient phenomena, 
and may also be employed for re- 
ceiver alignment and bandwidth de- 
termination. 

Sound Channel Equipment 
FEDERAL TELECOMMUNICATION LAB- 
ORATORIES, INC., 500 Washington 
Ave., Nutley 10, N. J. The FTL 
38-A sound channel equipment pro- 

vides facilities for the transmission 
of high-fidelity sound and video 
over tv radio relay systems, such 
as the FTL27-A tv uhf radio relay 
link, eliminating the need for leased 
high -quality telephone circuits. The 
complete equipment consists of two 
units: a submitter (illustrated), 
which transforms the sound pro- 
gram into an f -m 5 -mc subcarrier; 
and a subceiver, which detects the 
subcarrier signal at the receiving 
end and recovers the original sound 
program. Video input and output 
levels are 1 to 2.5 v peak -to -peak; 
video input and output impedances, 
75 ohms; noise, 50 db below rated 
output; and distortion, 40 db below 
rated output. 

Laboratory Monitor 
NUCLEAR INSTRUMENT AND CHEMI- 
CAL CORP., 229 W. Erie St., Chicago 
10, Ill., has announced the model 
1615 laboratory monitor for alpha - 
beta -gamma detection. The instru- 
ment may be used for checking 
clothing, benches, glassware or 
hands for contamination, or for 
continuous monitoring of back- 
ground air contamination or iso- 
tope decay. It may also be used to 
count samples with activities be- 
tween 100 and 50,000 counts per 
minute where accuracy of measure- 
ment need not be better than 3 - 

percent standard error. 

TV Microphone 
RADIO CORP. OF AMERICA, Camden 
N. J. Type BK -4A Starmaker rib- 
bon -pressure microphone, designed 
especially for the tv industry, is 
now available for broadcast station 
uses. It has an output of 110 µv 
per dyne per cm for an output im- 
pedance in accordance with RMA 
standards of 30, 150 and 250 ohms. 
It is nondirectional and provides 
uniform frequency response be- 
tween 50 and 15,000 cycles. Effec- 
tive output level at 1,000 cycles is 
-50 dbm. Hum pickup level is -125 
dbm. The microphone features a 
i -in. diameter horn for increasing 
the response in the h -f regions. 

Subminiature Tube 
SYLVANIA ELECTRIC PRODUCTS I C., 

500 Fifth Ave., New York 18, N. ., 

has announced a new double -tri de 
subminiature tube providing igh 
performance for a wide rang of 
applications in tv receivers, in as - 
trial electronic applications, s rvo- 
mechanisms and radio commu ica- 
tions receivers. Transconduc ante 
is 4,800 ¡mhos and amplifi tion 
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RAYTHEON 
WORLD'S 

LARGEST MANUFACTURERS OF 

W® AND 

WORLD HEADQUARTERS FOR 

PULSE 
TYPE MAGNETII0 

C\Ai MAGNETRON 

KLYSTR 0 N S 

SPECIAL 
PURPOSE TU ES* 

Tunable or fixed fre- 
quency - 1,000 to 
25,000 megacycles 
-power range from 
a few watts to sev- 
eral megawatts. 

Fixed frequency, tunable and 
frequency modulated tun- 
able - 1,000 to 10,000 
megacycles - power range 
from a few watts to several 
kilowatts. 

Integral and external cavity, low 
power - frequency range, 500 to 
50,000 megacycles. 

Cold -cathode, gas -filled rectifier tubes - ruggedized diodes, triodes and 
pentodes for aircraft, industrial and 
military service - voltage regulator, 
voltage reference and radiation coun- 
ter (Geiger -Mueller) tubes - ger- 
manium crystal diodes. 

SUB 

Filamentary and cathode type 
tubes; fit standard sockets or 
may be soldered or welded into 
the circuit. Over 40 types-over 
half a million in stock-avail- 
able through 310 Raytheon Tube 
Distributors. 

For detailed information, get in touch with 

RAYTHEON MANUFACTURING COMPANY 
Power Tube Division *Receiving Tube Division 
WALTHAM 54, MASS. NEWTON 58, MASS. 

.rr,elliirre f"ler/ioidiinf 
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factor per triode section is 35 when 
100 volts is used on plates. Input 
capacitance per plate is 2.0 µµf ; 

output capacitance is 1.0 µµf. 

Projection Slave Receiver 
SNAIDER TELEVISION CORP., 540 
Bushwick Ave., Brooklyn, N. Y., 
has announced a projection slave 
receiver that may be attached to 
any type of tv receiver, regardless 
of c -r tube size, and will deliver a 
picture up to 6 ft X 8 ft. It uses 
only the video signal and sound of 
the master set, having its own self- 
contained power supply. Sync and 
sweep circuits are independent of 
the master set and the slave unit 
holds sync even when master goes 
out of sync. Including the c -r tube 
there is a total of 21 tubes. 

Railroad Radio Equipment 
WESTINGHOUSE ELECTRIC CORP., 

Box 2099, Pittsburgh 30, Pa. Type 
FE heavy-duty railroad radio 
equipment contains all the neces- 
sary circuits for operation in end - 
to -end, train -to -train, and wayside - 
to -train communication. The trans- 

mitter is rated at 20 watts output 
for continuous service, and 30 watts 
output for intermittent service. 
The equipment is designed for 
broad -band operation, to permit 
multifrequency operation within the 
frequency band assigned by the 
FCC for railroad use. 

TV Amplifier Tube 
GENERAL ELECTRIC CO., Syracuse, 
N. Y., has available a new double - 
ended beam -power amplifier tube 
designed for use as the horizontal - 
deflection amplifier in tv receivers. 
When used with suitable compo- 
nents, the 6CD6-G tube is capable 
of fully deflecting any picture tube 
having a deflection angle up to 70 
degrees and operating at anode 
voltages up to 14 kv. It is rated 
with a peak positive pulse plate 
voltage of 6,000 v; maximum d -c 
plate voltage of 700 v; plate dissi- 
pation, 15 watts maximum; d -c 
plate current, 170 ma maximum. 

Geiger Counter for 
Prospectors 
NUCLEAR INSTRUMENT & CHEMICAL 
CORP., Chicago, Ill. The Super 

Sniffer is a Geiger counter designed 
for uranium prospectors. It de- 
tects the radiation reaching the sur- 
face of the ground, no matter how 
deep the source, and indicates the 
radioactivity by both earphone 
clicks and neon flashes. When used 
to check samples its beta window 
makes it extremely sensitive, and it 
will detect both beta and gamma 
radiation. It weighs less than two 
pounds and is priced at $49.50. 

Universal Bridge 
FREED TRANSFORMER CO. INC., 
1718-36 Weirfield St., Brooklyn 27, 
N. Y., has introduced the No. 1150 
universal bridge with a frequency 
range from 20 cycles to 20,000 
cycles. The unit is designed as a 
laboratory instrument for measure- 
ments of inductors and capacitors, 
and determination of resistive and 
reactive components of impedances. 
It can also be used as a Maxwell 
bridge, Hay bridge, series resist- 
ance capacitor bridge, resonance 
bridge and parallel resistance ca- 
pacitor bridge. Accuracy is 1 per- 
cent. 

High -Fidelity Amplifier 
BELL SOUND SYSTEMS, INC., Colum- 
bus, Ohio. Model 2145 high-fidelity 
amplifier with remote control per- 
mits switching to and from phono - 

(continued on page 220) 

130 November, 1950 - ELECTRONICS 

www.americanradiohistory.com



at the new 

Yes, you can actually see the differ- 
ence. The way it tracks and winds 
absolutely flat, due to superior, 
straight-line slitting. Its smooth, non - 
curling flexibility - and the way it 
rides snugly over the heads without 
humping away in the middle. And, 

That's the real test. Audiotape ac- 
tually does "speak for itself." Hear 
its brilliant high -frequency response - freedom from annoying back- 
ground noise and distortion. There's 
no friction squeal-no rasping hum 

compared under a microscope, you 
can see Audiotape's superior disper- 
sion of the oxide particles-free from 
"clumping" which tends to increase 
background noise. You can tell a lot 
just by looking at Audiotape, but... 

to its matchless 
reproduction 

from low -frequency modulation 
noise. And a sensitive ear can appre- 
ciate the remarkable uniformity of 
output volume, varying not more 
than ±i/adb for an entire 2500 
foot reel. 

Original recordings for phonograph records of America's 
leading artists are made on Audiotape. There must be a reason! 

And see how Audio's 
IMPROVED PACKAGING 

simplifies handling and storage 

All 2500 and 5000 foot rolls of Audiotape are in- 
dividually boxed in specially designed containers 
(Pat. Pending) that make handling and storage 
safer and easier than ever before. Tape can be trans- 
ferred from container to turntable (and vice versa) 
without danger of slipping from the hub or becom- 
ing unwound. Reel side flanges can be attached to 
hub without removing it from container. In storage, 
tape hangs from hub core - does not rest on edge 
of roll. 

1 

SEND FOR FREE 

300 FOOT SAMPLE 

of plastic or paper base 

Audiotope toddy 

AUDIO DEVICES, INC. 
444 MADISON AVE., NEW YORK 22, N. Y. 

Export Dept.: ROCKE INTERNATIONAL, 13 East 40th St., New York 16, N. Y. 

*Trade Mark 
. . , the standard of disc recording 
quality for more than a decade 
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NEWS OF THE INDUSTRY 
Edited by WILLIAM P. O'BRIEN 

Civilian Engineers Needed by Armed Services 

ELECTRONIC ENGINEERS highly 
specialized in the communications 
field are still urgently needed to 
fill positions in the research and 
development laboratories of the 
various branches of the Armed 
Services. Also critically needed are 
experienced technical writers and 
training instructors with extensive 
electronics or communications 
equipment background. Details of 
some of the positions follow: 

Intelligence Department, Air Materiel 
Command, Wright -Patterson Air 

Force Base, Dayton, Ohio 

Air Technical Intelligence Spec- 
ialist (Electronics) ($8,800). Su- 
pervises the branch responsible for 
estimation of performance, char- 
acteristics and technical capabil- 
ities of foreign airborne and ground 
radar, radio navigation, communi- 
cations, and guided missile control 
systems. 

Air Technical Intelligence Spec- 
ialist (Guided Missile Control) 
($7,600). Conducts air intelligence 
research in the determination of 
the performance characteristics and 
technical capabilities of foreign 
guided missile control systems. 

Air Technical Intelligence Spec- 

ialist (Radio Navigation) ($6,400). 
Conducts air intelligence research 
in the determination of the per- 
formance characteristics and tech- 
nical capabilities of foreign radio 
navigation systems. 

Air Technical Intelligence Spec- 
ialist (Communications) ($6,400). 
Conducts air intelligence research 
in the determination of perform- 
ance characteristics of communica- 
tion systems. 

Air Technical Intelligence Spec- 
ialist (Electronics) ($8,800). Su- 
pervises the branch responsible for 
the estimation of capabilities of 
foreign developments in counter- 
measure equipment and methods. 
Supervises classified electronic proj- 
ects. 

Air Technical Intelligence Spec- 
ialist (Electronics) ($7,600). Con- 
ducts air intelligence research in 
the determination of various para- 
meters associated with electromag- 
netic propagation and radiation as 
they affect air force type equipment. 
Also conducts air intelligence re- 
search on a classified project. 

Air Technical Intelligence Spec- 
ialist (Electronics) ($8,800). Su- 
pervises the branch responsible for 

SIGNAL CORPS RADIOS IMPROVED 

Radically redesigned handle -talkie and walkie-talkie radios help to coordinate 
infantry, armor, artillery and supporting troops. Both are now frequency modulated. 
The new version walkie-talkie (right) weighs about 20 lb and measures 16 in. high 
x 9 in. wide x 3 in. deep. Its range is up to 5 mi. The new f -m battery -operated 

bondie -talkie (left) has a range of about 1 mile 

the determination of foreign tech- 
nical accomplishments and capabil- 
ities in the fields of electronic com- 
ponents, wave propagation, mili- 
tary infrared developments, circuit 
analysis, high -frequency vacuum 
tubes and semiconductors, as they 
affect air force type equipment. 

Air Technical Intelligence Spec- 
ialist (Electronics) ($5,400). Con- 
ducts air technical intelligence re- 
search in the determination of alien 
accomplishments relative to elec- 
tronic components and devices as 
they affect air force equipment. 

Air Technical Intelligence Spec- 
ialist (Electron Physics) ($7,600). 
Conducts air intelligence research 
in the determination of alien capa- 
bilities in the field of electron 
physics. Specifically, this research 
covers wave propagation, high - 
frequency vacuum tubes, semi- 
conductors, infrared theory and de- 
vices, and circuit analysis as these 
affect air force type equipment. 

Signal Corps, Civilian Personnel 
Branch, Bldg. T-530, Fort 

Monmouth, N. J. 

Electronic E'ngineer ($3,825 for 
grade GS -5 requiring 4 years col- 
lege or 4 years engineering ex- 
perience or any time -equivalent 
combination thereof, to $6,400 for 
grade GS -12 requiring 8 years of 
college education and engineering 
experience). Participates in the 
design, development, modification, 
construction and testing of elec- 
tronic equipment such as radar, 
radio and wire communications 
equipment and components; elec- 
tron tubes, electronic control and 
measurement instruments, sonar 
equipment and similar devices; 
plans and computes processes; pre- 
pares sketches; conducts perform- 
ance tests; interprets and evaluates 
test findings, and prepares techni- 
cal reports. 

Technical Writer ($3,100 for 
grade GS -5 requiring 3 years writ- 
ing experience or 4 years college 
education, to $5,400 for grade 
GS -11 requiring 5i years profes- 
sional experience or one year of 
appropriate education for each 9 
months experience) . Writes, edits 
and prepares technical publications, 
handbooks, pamphlets, circulars, 
instruction books, etc. Edits and 
revises scientific manuscripts on 
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LAVOIE PRODUCTS 
INCLUDE: 

RADAR RECEIVERS 
RADIO RECEIVERS 

SIGNAL GENERATORS 
FREQUENCY METERS 

ANTENNA EQUIPMENT 
PULSE GENERATORS 

OSCILLOSCOPES 
RADAR BEACONS 
COMMUNICATION 

SYSTEMS 
CRYSTAL IMPEDANCE 

METERS 
ETC., ETC. 

j' UHF design or development is a major problem with 
II you,or... 
S low -unit manufacturing cost is essential to satisfactorily 

II meet competition, or ... 
S trustworthy, confidential collaboration is a highly 

II necessary factor... 

THEN Lavoie Laboratories, Inc. can be of invaluable assistance. We have 
the Engineering Staff ... the shop techniques ... a competent understanding 
of government contract procedures ... and the reputation for satisfactorily 
meeting all of these requirements. 

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

._cvecie jenfichriril, `c7 

MC7RGANVILLE, N. 
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radio, radar, electronics, communi- 
cations and photography. Writes 
instruction manuals on theory, 
operation and maintenance of Sig- 
nal Corps equipment; determines 
media and method of presentation 
of material. Prepares charts, 
graphs, schematic diagrams, etc., 
for inclusion in technical litera- 
ture. 

Military Instructor ($3,100 for 
grade GS -5 requiring 4 years ex- 
perience in testing, servicing and 
maintenance of communication 
equipment or 4 years college or 
trade or vocational school above 
high school level, to $4,600 for 
Grade GS -9 requiring 6 years ex- 
perience and education). Instructs 
classes of military personnel in one 
or more of the following subjects: 
Microwave Radio Relay, Radar, 
Radio Electronics, Fixed Station 
Radio, Central Office Techniques, 
Teletype Installation and Mainten- 
ance, Repeater and Carrier, Dial 
Central Office Maintenance, and 
Theory of Electricity. For GS -9, 
also investigates and prepares 
course material and study guides 
and devises visual training aids. 
Theory of Electricity requires only 
three years of experience, educa- 
tion or a combination of both. Ap- 
plicants hired at the Grade GS -5 
level will be given six months inten- 
sive accelerated training in the 
plans, methods, and techniques of 
teaching before assignment as in- 
structors. 

IRE Announces Awards 
THE Institute of Radio Engi- 
neers will award the 1951 

Medal of Honor to Vladimir K. 
Zworykin, director of electronic re- 
search and vice-president of RCA 
Laboratories Division, Princeton, 
N. J. The Medal of Honor is 
awarded annually in recognition of 
distinguished service rendered 
through substantial and important 
advancement in the science and art 
of radio communication. It will be 
presented at the annual banquet 
during the IRE National Conven- 
tion, March 19 to 22, 1951, at the 
Waldorf-Astoria Hotel, New York 
City. 

In making this award the board 
of directors of the Institute also 

MEETINGS 

OCT. 23-27: AIEE Fall General 
Meeting, Skirvin Hotel, Okla- 
homa City, Okla. 

OCT. 26-28: Second Audio Fair, 
sponsored by the Audio Engi- 
neering Society, Hotel New 
Yorker, New York City. 

OCT. 30 -Nov. 1: Radio Fall 
Meeting, sponsored jointly by 
IRE and RTMA engineering 
department, Hotel Syracuse, 
Syracuse, N. Y. 

JAN. 10-12: Second High Fre- 
quency Measurements Con- 

ference, sponsored by AIEE, 
IRE and NBS, Hotel Statler 
and Dept. of Interior Audi- 
torium, Washington, D. C. 

MARCH 5-9: ASTM Spring 
Meeting and Committee Week, 
Cincinnati, Ohio. 

MAR. 19-22: IRE Annual Con- 
vention, Hotel Waldorf As- 
toria and. Grand Central 
Palace, New York City. 

JUNE 18-22: ASTM Annual 
Meeting, Atlantic City, New 
Jersey. 

conferred the grade of Fellow, 
highest grade of membership in the 
IRE, upon 41 outstanding engineers 
and scientists in radio and allied 
fields. Recipients of the Fellow 
award, which will also be presented 
at the annual banquet, are as fol- 
lows : 

R. Adler of Zenith Radio Corp., Chi- 
cago, Ill. ; J. G. Brainerd of U. of Penn- 
sylvania, Philadelphia, Pa. ; C. G. Bren- 
necke of N. Carolina State College, 
Raleigh, N. C.; R. D. Campbell of AT&T 
Co., New York, N. Y. ; R. W. Deardorff of 
The Pacific Tel. & Tel. Co., Portland, 
Oregon ; J. H. DeWitt, Jr., of Radio Sta- 
tion WSM, Inc., Nashville, Tenn. ; H. F. 
Elliott of Palo Alto, Calif. ; C. G. Fick of 
GE Co., Schenectady, N. Y.; E. L. Ginzton 
of Stanford U., Calif. ; W. M. Goodall of 
Bell Labs, Inc., Deal, N. J. ; J. T. Hender- 
son of National Research Council, Ot- 
tawa, Canada ; C. J. Hirsch of Hazeltine 
Electronics ittle Neck, N. Y. ; 

W. E. Jackson of 
Corp.,CAA, 

Indianapolis, Ind. ; 

J. B. Johnson of Bell Labs Inc., Murray 
Hill, N. J. ; A. G. Kandoian of Federal 
Telecommunication Labs, Inc., Nutley, 
N. J. ; C. E. Kilgour of Avco Corp., Cin- 
cinnati, Ohio ; T. J. Killian of ONR, 
Washington, D. C. ; J. B. Knox of RCA 
Victor Co. Ltd. Montreal, Canada; V. D. 
Landon of RCA Labs, Princeton, N. J. ; 

G. Lewis of IT&T Co., New York, N. Y. ; 

H. R. Lubcke of Don Lee Broadcasting 
System Hollywood, Calif. ; D. G. C. Luck 
of RCA Labs., Princeton, N. J. ; J. F. 
Morrison of Bell Labs, Whippany, N. J. ; 

G. A. Morton of RCA Labs, Princeton, 
N. J. ; G. W. Olive of Canadian Broad- 
casting Corp., Montreal, Canada ; O. W. 
Pike of GE Co., Schenectady, N. Y. L. E. 
Reukema of U. of Calif., Berkeley, Calif. ; 

H. W. G. Salinger of Farnsworth Re- 
search Corp., Fort Wayne, Ind. ; O. H. 
Schade of RCA Victor, Camden, N. J. ; 

W. E. Shoupp of Westinghouse Electric 
Corp., Pittsburgh, Pa. ; P. F. Siling of 
RCA Frequency Bureau, New York, N. Y. ; 

H. R. Skifter of AIL, Inc., Mineola, N. Y. ; 

B. R. Teare, Jr., of Carnegie Institute of 
Technology, Pittsburgh, Pa. ; G. N. 
Thayer of Bell Labs, Inc., New York, 
N. Y. ; H. P. Thomas of GE Co., Syracuse, 
N. Y. ; W. C. Tinus of Bell Labs, Inc., 
Whippany, N. J. ; E. Weber of Polytechnic 
Institute of Brooklyn, Brooklyn, N. Y.; 
R. H. Williamson of GE Co., Syracuse, 
N. Y. ; W. T. Wintringham of Bell Labs, 
Inc., Murray Hill, N. J. ; and G. A. Woon- 
ton of McGill Ti., Montreal, Canada. 

RTMA Replies to FCC 
on Color Video 
IN A LETTER to the secretary of the 
Federal Communications Commis- 

sion, Robert C. Sprague, president 
of Radio -Television Manufacturers 
Association, stated that the RTMA 
"has never attempted to, and 
cannot require its members to 
build, or refrain from building, 
particular sets or sets of particular 
capabilities." The letter went on to 
say that decisions whether to build 
sets incorporating bracket stand- 
ards for the reception of both CBS 
color and standard monochrome 
television transmissions would be 
left entirely up to the individual 
members. 

This policy was decided during a 
three-day conference in New York 
from September 18 to 20. Although 
most members were present, big 
producers Philco and RCA were 
significantly absent. The meeting 
was called to discuss an answer to 
what RTMA calls "certain language 
in the Commission's report" (First 
Report of Commission-Color Tele- 
vision Issues) that "suggests that 
the Commission may have believed 
that the Radio -Television Manu- 
facturers Association should, as a 
group, provide the Commission 
with the answer as to whether its 
members would, or would not, build 
sets to reflect bracket transmission 
standards". 

At the same time, the Association 
indicated that it had disseminated 
copies of the Commission report to 
its membership and requested that 
the FCC advise RTMA if it feels 
the Association can do anything 
further to cooperate. Appropriate 
panels of the National Television 
System Committee will submit corn - 

(Continued on page 264) 
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VOLTAGE 
REGULATED 
POWER SUPPLIES 

For Industrial and 
Research Use 

MODEL 510 
Model 510 features TWO COMPLETELY INDEPENDENT 

REGULATED POWER SUPPLIES., 

OUTPUT DC FOR EACH SUPPJIY;, 200-500 volts, 200 Ma. 
REGULATION: 1/2% for both line and load variations. 
R!PPILE: 5 millivolts. 
OUTPUT IMPEDANCE: 2 ohms. 

OUTPUT AC FOR EACH SUPPLY: 6.3 volts, 6 Amp., CT. 

The supplies may be connected for series, parallel, or 
bucking operation. 

MODEL 245 
OUTPUT DC: 200-500 volts, 200 Ma. 

REGULATION: 'h% for both line and load variations. 
RIPPLE VOLTAGE: 5 mlivolts. 
OUTPUT IMPEDANCE: 2 ohms 

OUTPUT AC: 6.3 volts, 6 Amp., CT, unregulated. 

MODEL 103, MULTIPLE POWER SUPPLY 
TWO B SUPPLIES: 0300 volts, 75 Ma.. each, 150 Ma. 

when paralleled. Ripple 10 millivolts. 
Unregulated. 

ONE C SUPPLY: Minus 50 volts to plus 50 volts, 5 Ma. 
Ripple 5 miivolts. Unregulated. 

ONE FIILAMENT SUPPLY: 6.3 volts AC, 5 Amp. 

MODEL 515 
B SUPPLY: 0-500 volts, 200 Ma. 

REGULATION: ''/z% for both line and load variations. 
RIPPLE: 5 millivolts. 
OUTPUT IMPEDANCE: 2 ohms. 

C SUPPLY: 0-150 volts, 5. Ma. 
REGULATION: 10 millivolts for line 105-125 volts. 

Ys% for load at 150 volts. 
RIPPLE: 5 millivolts. 

FILAMENT SUPPLY: 6.3 volts AC, 10 Amp., CT. 

This unit is available with a 300 Mo. B Supply; with or 
without C Supply. 

MODEL 315 
B SUPPLY: 0-300 volts, 150 Ma. 

REGULATION: Ys% for both line and load variations. 
RIPPLE: 5 millivolts. 
OUTPUT IMPEDANCE: 2 ohms. 

C SUPPLY: 0.150 volts, 5 Ma. 
REGULATION: 10 millivolts for line 105-125 volts. 

1/2% for load at 150 volts. 
RIPPLE: 5 millivollts. 

FILAMENT SUPPLY: 6.3 volts AC, 5 Amp., CT. 

MODEL 600 
Model 600 features TWO INDEPENDENT REGULATED 

POWER SUPPLIES. 
OUTPUT DC FOR EACH SUPPLY: 0-500 volts, 200 Ma. 

REGULATION: CVs% for both line and load variations. 
RIPPLE: 5 millivolts. 
OUTPUT IMPEDANCE: 2 ohms. 

OUTPUT AC FOR EACH SUPPLY: 6.3 volts, 10 Amp., CT, 
unregulated. 

Write for specifications on our complete line of power supplies 

149 -14 -41st AVENUE (Dept. A) FLUSHING, NEW YORK 
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STEW BOOKS 

The Magnetic Amplifier 
BY J. H. REYNER. Stuart and Rich- 
ards, London, 1950, 119 pages, 15 
shillings. 

WITHIN very recent years the pos- 
sibilities of saturable -core reactors 
as current -amplifying and current - 
control devices have come into con- 
siderable prominence. The litera- 
ture on this subject is extensive but 
scattered and most of it is difficult 
to understand. 

The author of this book has set 
himself the task of bringing down 
to earth the basic principles of the 
transductor and its application to 
control problems. By comparing 
tube principles and circuits with 
transductors he has, virtually with- 
out mathematics, succeeded in mak- 
ing the subject clear. 

This book is a "first reader" and 

does not go into the many intricate 
and erudite aspects of the matter, 
but having digested the contents of 
its hundred -odd pages, the reader 
should be prepared to go on to the 
more extensive literature. 

The transductor plus the metal 

RELEASED THIS MONTH 
Industrial High Frequency Power; E. 

May; Wiley; $5.00. 
Ionization Chambers and Counters; 

D. H. Wilkinson; Cambridge Uni- 
versity Press; $4.50. 

Radio Communication at Ultra High 
Frequency; J. Thomson; Wiley; 
$4.50. 

Survey of Modern Electronics; Paul 
G. Andres; Wiley; $5.75. 

Transmission Lines and Filter Net- 
works; J. J. Karakash; Macmillan; 
$6.00. 

Transmission Lines and Networks; 
W. C. Johnson; McGraw-Hill; 
$5.00. 

rectifier offer great future control 
possibilities. It is high time that 
electronic engineers get familiar 
with the principles and applications 
thereof.-K. H. 

Television Servicing 
BY SOLOMON HELLER AND IRVING 
SHULMAN. McGraw-Hill Book Co., 
New York, 1950, 434 pages, $5.50. 

AN ATTEMPT at a practical view 
approached in a simplified lan- 
guage. In general it succeeds very 
well. On occasion it labors under 
excessive effort, but these instances 
are held to a minimum. 

The authors' preface remarks in- 
dicate possible use as a textbook for 
servicemen. From the technical 
aspect it can very well fulfill this 
expectation. 

There is sufficient information on 
each portion of the television cir- 
cuit to enable the reader thoroughly 
to understand the operation, and 

(continued on p 138) 

BACKTALK 
This Department is Operated as an Open Forum Where Readers 
May Discuss Problems of the Electronics Industry or Comment 

Upon Articles that ELECTRONICS has Published 

Old Timer 

DEAR SIRS: 
IN REGARD to the $600 German 
Watch Rate tester (ELECTRONICS, 
p 170 June 1950) Mr. Drieselmann's 
invention is only a very poor varia- 
tion of an old principle, which was, 
as much as I know, first filed for 
patent by A. P. Davis, February 5, 
1927 (patent No. 1,769,988). 

Drieselmann is measuring the 
time between coincidences of the 
strokes of a standard watch and the 
X -watch. This means for most 
watches a time difference of 0.2 
second. If it takes 3 minutes to 
build up this difference, the X - 
watch is 96 seconds per day slow or 
fast. For ten seconds a day it will 
take about 30 minutes. 

Therefore, this test device is 
usable only for very poor qualities 
of watches, not for good ones. 

It is much better to get a line 

record of the actual phase differ- 
ence of the two watches; the angle 
of the line to the center line of the 
chart gives the watch rate and it is 
possible to see within seconds (not 
minutes) what the speed is. 

The most serious difficulty is, 
however, the watch itself. The 
speed changes very much depending 
on whether the watch is fully 
wound, 9/10 wound, half wound and 
so on. For a good test you have to 
make measurements at different 
spring tensions. 

You can find many diagrams 
showing the speed of different 
types of watches in "ATM" (Archiv 
fuer Technisches Messen) under 
J 154, where I have published the 
diagrams from many tests about 
15 years ago. 

American watchmakers have 
been using such devices for more 
than 20 years. You may see them 
in many watchmakers' shops in the 

city. They are a great help to rec- 
ognize a bad watch within a minute, 
but it is impossible to set the speed 
for a day's run within three min- 
utes. This can only be done in mass 
production if you assume that all 
watches have the same uniform 
spring characteristic. 

GEORGE KEINATH 
Larchmont, New York 

Electronics Quiz 
THIS MONTH'S BRAIN-TEASER was 
submitted by Bob Wakeman of 
Bloomfield, New Jersey. 

What is the impedance 
across the input terminals of 
the infinite ladder shown? As- 
suming R3 to be 2 ohms, and 
R2 to be 4 ohms, find R 

The answer to this problem will 
appear in next month's Backtalk 
along with another problem. Read- 
ers are encouraged to submit puz- 

(Continued on page 272) 
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Record of vibration of an oil burner 
installation during 1 30 of a second, 
photographed on oscillograph screen. 

Oscillogram of vertical acceleration 
at the motor housing of a bench 
grinder, showing its vibration pattern. 

.,%dofr9 
oscillograph trace . . . by PHOTOGRAPHY 

You can save lots of time and settle arguments 
when you photograph the evidence of oscillo - 
graph traces. Even the fastest transients can be 
preserved ... for leisurely study and for perma- 
nent records. 

For most cathode-ray oscillograph work 
the best film is Kodak Linagraph Pan Film With 
the highest practical light sensitivity, it holds its 
emulsion speed at writing rates of thousands of 
miles per second. When you're faced with spe- 

Photorecoráing 

cial problems requiring low red sensitivity, the 
recommended film is Kodak Linagraph Ortho 
Film. 

Kodak Linagraph Films are available in 
16mm. and 35mm. widths on daylight- and 
darkroom -loading spools. The 35mm. width is 
also furnished in 36 -exposa re cassettes. All are 
sold by the Kodak Industrial Dealer in your 
area. Eastman Kodak Company, Industrial Pho- 
tographic Division, Rochester 4, N. Y. 

... an important function of photography 
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ANCONNECTORS for power, signal and control 
circuits in aircraft and electronic equipment. AMPHENOL, 
by far the largest supplier of quality connectors, leads with the 
broadest availability listing of AN Connectors for all 
MIL -C-5015 shell styles and applications. This leading posi- 
tion is assured by AMPHENOL'S continuing development 
and tooling program. 

FCONNECTORS for instruments, test equipment 
and all types of industrial applications. Extensive research 
and manufacturing facilities have made AMPHENOL RF Con- 
nectors outstanding in design. They have longer leakage 
paths, lower loss resulting in outstanding performance. 

MINIATURECONNECTORS 

AMPHENOL Rack and Panel Connectors have eyelets inserted 
in the mounting holes for added strength, holes for wiring in- 
stead of the usual hooks on the male contacts, and inter- 
locking barriers to prevent accidental shorting. Another 
AMPHENOL product of precision design! 

AUDIO CONNECTORS now standard for 
audio circuits on Signal Corps communication equipment. 
AMPHENOL'S superior design provides watertight lock and 
spring -loaded contacts which have low voltage drop and are 
self-cleaning. 

1 

Mechanically Efficient-Electrically Correct 
COMPONENTS FOR RADIO AND ELECTRONICS 

AMPHENOL products include the most complete line of cables, plugs, 
connectors, fittings and plastic components available from any one 
source in the world today. Quality of product and outstanding design 
are assured by AMPHENOL'S extensive engineering and research 
staff plus the most comprehensive testing laboratories in the field. 
Specify AMPHENOL ... the quality name in electronics! 

AMPHE14011 

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

Send me the 48 page general CATALOG No. 74. 
Add my name to your mailing list for monthly infor- 
mation on currently new products and technical 
data ... AMPHENOL ENGINEERING NEWS. 

NAMF 

FIRM NAME 

ADDRESS 

CITY STATE 

NEW BOOKS (continued) 

yet not be burdened with extrane- 
ous material. 

The authors have done very well 
with the difficult job of including a 
service analysis on each portion of 
the receiver. These thorouéh anal- 
yses can be used to extremely good 
advantage by the beginner who 
lacks the practical approach. A 
good practical serviceman must 
utilize a quick analytical approach 
which can be developed and sharp- 
ened by careful consideration of 
the analyses presented. 

Unfortunately the book gets off 
to rather a slow start due appar- 
ently to the authors' lack of prac- 
tical experience in antenna installa- 
tion work. The first few chapters 
carry a few rather extraneous theo- 
retical considerations and neglect 
many minor, but accumulatively 
important, practical considerations. 
This lack of the practical accounts 
for a lack of emphasis, leaving the 
beginner with that "textbook" feel- 
ing. The material presented is ac- 
curate technically but lacks this 
practical tempering. These deficien- 
cies exclude the book from the 
"excellent" classification, but in 
spite of this criticism the book is 
well worth having. Practical addi- 
tions to the early chapters could 
make a second edition top -notch. -- 
EUGENE ECKLUND, Bergen -Passaic 
Electronics, Inc., Bogota, N. J. 

The Principles of 
Scientific Research 
BY PAUL FREEDMAN. Public Affairs 
Press, Washington, D. C., 1950, 222 
pages, $3.50. 

THE AUTHOR says in the introduc- 
tion that he has written this book 
for young men and women who are 
embarking on research as a career 
or are considering the possibility 
of doing so. He also has hopes that 
people in executive positions re- 
sponsible for directing such young 
people will benefit from the ideas 
presented. He distinguishes clearly 
between the terms "science" and 
"scientific research", but states 
that scientific research is by far 
the most important constituent of 
science. 

The first chapter is a very inter- 
esting history of the development 
of methods in scientific research. 
Such scholars as Aristotle believed 
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HOW well does a glove fit? 

1 

1 

\ 

1 

1 

1 

1 

1 

- 

7,- 

As well as it's made, no better 

The same is true of chassis. 
For years, we have been fabricating sheet metal chassis 

for the electronic, radar and television industries. Naturally, 
we have had to work to the most critical tolerances. Chassis 

are a specialty with us. We are equipped to serve you on either 
short runs or production runs in steel, stainless steel and aluminum. 

Donnelly -designed and engineered products are your 
best insurance against production breakdowns. 

Don't take a chance - take Donnelly. 

FIitILy MANUFAC7CURING 
A DIVISION OF JOHN DONNELLY & SONS 
3134 WASHINGTON ST., BOSTON, MASS. 

PRECISION SHEET METAL & PRESSED WOOD FABRICATION 

ELECTRONICS - November, 1950 139 

www.americanradiohistory.com



Maximum Reliability Every Time 

with AIRPAX CHOPPERS 
now ... the A586 

60 CYCLE 
CHOPPER 

Precision engineered 

for reliability . . . 

for amplification of low level DC signals ... The 

A586 is supplied hermetically sealed ... almost un- 

affected by shoe L, vibration, temperature extremes. 

1024 GREENMOUNT AVE. 

PRODUCTS 
COMPANY 

BALTIMORE 2, MARYLAND 

ECONOMICAL 
t2 

MODERN DESIGN 

pRODUQION 
ENHANCING 

EISLER'S Electronic Equip- 
ment is especially De- 
signed and Built to your 
exact requirements. 

From S" to hug. 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 .t INC. 

751 SOUTH 13th ST. NEWARK 3. NEW JERSEY 

No. 57-9-4 CT 

RESISTANCE 
WELDERS 

1/4 to 300 KVA 

EISLER TRANSFORMERS 
STANDARD SPECIAL 

Air, Oil or Water 
Cooled 

Sigas From '/4 to 5110 KVA 

record patterns 
from your 

OSCILLOSCOPE 

wit ` the new 

- as easy as writing 
your name! - simpler than a 
photo record! 

Here is a new, inexpensive accessory 
to multiply the usefulness of your 
'scope ... fits any standard 'scope .. . 

useful with every 'scope. Puts pattern 
on paper for accurate tracing, all in 
just a few seconds! 

Many new and valuable uses 
Read traces on graph paper, 
log, semi -log, decrement, etc. 
Compare traces by super -posi- 
tion. 
Detect small, slow pattern 
changes. 
Measure amplitude and wave 
forms accurately. 

The OSCILLO -TRACER is a precise 
optical instrument that superimposes 
the cathode-ray image on a sheet of 
paper or right in your lab note book. 
Uses a newly developed, double - 
coated lens - high -reflection upper 
surface, high -transmission lower sur- 
face. Heavy, cast base contains lamp 
to light record paper. 

This useful accessory to every 
'scope costs only $19.50. The first 
cost is the last cost. 

ORDER TODAY from 

Robert A. Waters, Inc. 
4 Gordon Street, Waltham 54, Mass. 
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eI -T -E MULTUMITE Switchgear is compact and efficient. It is designed and built to provide 
positive protection of secondary distribution systems with an extra margin of safety for unin- 
terrupted service. Instrument transformers are designed specifically for switchboards. 

Natvar 400 Extruded Vinyl Tape is used on this Type C-2. 5.000 volt. 600 amp. primary- ' 
transformer coil to protect the instrument circuit. because it has good dielectric strength, requires 
fewer layers than VC, is flexible enough to conform to sharp bends without wrinkling, and 
because it has adequate heat resistance. 

fr 
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Z 
Catalog 

Er more than 60 years I -T -E has been known in the electrical industry 
for the quality of its products. This reputation has been maintained through 
sound engineering and manufacturing skill. 

Component parts and materials that go into I -T -E Switchgear are the finest 
obtainable, and are carefully coordinated into efficient functional units. 
Natvar 400 extruded vinyl tubing and tape and other Natvar flexible insula- 
tions are used because they consistently meet I -T -E's rigid requirements. 

Natvar 400 and other Natvar flexible electrical insulating materials are 
available for immediate delivery, either from your wholesalers' stocks or 
direct from our own. 

E NAL VARNISHED PeTJCTS 
Telephone Cable Address 

Rahway 7-8800 NATVAR: Rahway, N. J. 

201 RANDOLPH AVENUE * WOODBRIDGE. NEW JERSEY 
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N0 

ROUND 

HOLDER 

Fi 
NDED RUBBEyI 

at no increase 
in price 

LORD 
MULTIPLANE 
MOUNTINGS 

for All -Direction 
Vibration Protection 

Lord Multiplane Mountings are now 
protected against attack from oil, gaso- 
line, cleaning solvents, ozone, and other 
enemies of rubber. 

The rubber flexing element is pro- 
tected by a thin, tough, elastic material 
which resists attack and prolongs the 
life of Multiplane Mountings under ad- 
verse conditions ... an added value at 
no increase in price. 

This illustrates LORD policy-to 
produce the very best Quality 
BONDED - RUBBER (rubber - bonded - 
to -metal) parts possible. Through con- 
stant research new materials are investi- 
gated, new processes tested, and new 
methods developed to supply long- 
lasting vibration -control mountings for 
product improvement. 

Vibration control increases accuracy 
and improves performance of products 
. . . reduces maintenance . builds 
sales. Investigate Lord Vibration - 
Control Mountings and Bonded -Rubber 
Parts. Write to attention of Product and 
Sales Engineering Department. 

LORD MANUFACTURING COMPANY 

ERIE, PENNSYLVANIA 

Canadian Representative: 

Railway & Power Engineering Corporation, Ltd. 

Vibration -Control Mountings 
... Bonded -Rubber Parts 

NEW BOOKS (continued) 

that they could develop science by 
purely mental processes, and at a 
time when slavery was the custom 
they felt that any resort to use of 
their hands was beneath their 
status. This did a great deal to 
retard progress of science, and the 
author shows how gradually the ex- 
perimental method became accepted 
as the basis for scientific research. 
The dual nature of matter growing 
out of quantum mechanics again 
places emphasis upon the impor- 
tance of the hypothesis in scientific 
research, now used as a guide for 
experimental work rather than as 
something holy and unimpeachable 
in itself. 

The society in which the scientist 
lives has a profound influence upon 
science. The author is frank in 
bringing out the hardships which 
this can impose upon a scientific 
research worker, but also points out 
the advantages that a scientist liv- 
ing today has in this regard in com- 
parison with those of the past. 

The correct mental approach is 
treated under the subjects: clarity 
of mind, a combination of imagina- 
tion and caution, of receptivity and 
skepticism, of patience and thor- 
oughness, and of ability to finalize, 
of intellectual honesty, of a love of 
discovery of new knowledge and 
understanding and of singleness of 
purpose. Education can be an asset, 
but the young research worker 
should have no illusion about how 
little it is compared with what he 
or she could acquire during suc- 
ceeding years. 

The planning of research is 
treated in considerable detail, in- 
cluding consideration of the nature 
of the problem, the method which 
the investigator proposes to apply, 
the thoroughness, the available re- 
sources, and the available time. The 
scientist who takes care of all the 
research himself is compared with 
the team organization, and the con- 
ditions are considered under which 
research can be successfully dele- 
gated. The accuracy required and 
the minimum number of essential 
observations are treated in terms 
of the desired result and the amount 
of effort required to achieve it. 
Since practically all research is 
sponsored, the scientific research 
worker should seek to know and un- 
derstand the ways of patrons who 
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nor a Coils 

Trimmers 
Chok 

Wound Resistors 

BETTER 
4WAYS 

PRECISION 

UNIFORMItY 

pEPENOARIUTY 
MINIAtuR1Zp710N 

The engineering laboratory is the alert guardian 
of Hi -Q quality. No component can be put into 
production until it has proven that it meets Hi -Q'S 
exacting standards to the complete satisfaction of 

these technicians. It is their further responsibility 
to see that standards are rigidly maintained during 
production runs. In addition, Hi -Q engineers are 
always available to work with your engineers in the 
development of components to meet your specific 

needs. Feel free to call on them whenever and as 

often as you see, fit. 

If you haven't received your copy of the new 

HI -Q Datalog, write today. 

JOBBERS-ADDRESS: 740 Belleville Ave., New Bedford, Mass. 

Etecea Zeactaeice ea» 
OLEAN, N. Y. ' 

SALES OFFICES: New York, Philadelphia 
Detroit, Chicago, Los Angeles 

PLANTS: Olean, N.Y., Franklinville, N.Y. 
Jessup, Pa., Myrtle Beach, S. C. 
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INSULATION 
FORM VAR FORMEX ENAMEL 

CLEAN PIN SECONDS 

with 

'Mg 
1. DIP WIRE in 

X -VAR for 3 
seconds. 

OUT 

eft 
2. WITHDRAW 

and watch coat- 
ing disintegrate. 

3. WIPE CLEAN. 
Operation com- pleted in 
seconds. 

X -VAR is non -corrosive, non -creeping - leaves wire ready for 
soldering. Now in use by leading manufacturers of electrical 
products. Write for FREE SAMPLE for testing. 

FIDELITY CHEMICAL PRODUCTS CORP. 
472 Frelinghuysen Avenue, Newark 5, New Jersey 

T#PE nemo eoeFs 

Custom made in size and shape ... of all high permeability magnetic 
materials, including ORTHONOL* the new rectangular loop material 
... cased in protective plastic boxes ... annealed in hydrogen by 
our exclusive techniques ... but competitively priced. 

The same special annealing and matching techniques we use in our 
magnetic amplifiers are available to you upon request. 

A DEVELOPMENT OF THE NAVAL ORDNANCE LABORATORY 

MAGNETICS, INC. 
Sfie ea ú9 e« e9d r)e r,Nedezere, /tag«etíea 

sad 7 tesetetie r1' ens 

BUTLER, PENNSYLVANIA PHONE 54-145 

HEAT RADIATING CAPS 
Designed to government specifica- 
tions. Aluminum contact fingers are 
integral with radiating fins. Tension 
on fingers maintained by an encirc- 
ling steel spring. 6/32" tapped center 
hole for attaching grid Tibbon or 
other lead. Crimped beryllium cop- 
per, silver-plated grid ribbon 31/4" 
long, supplied with each cap. Spe- 
cial lengths can be supplied to manu- 
facturers in quantities. Caps avail- 
able to fit all popular tubes. Write 
for details and drawings. 

Address export inquiries to 

Export Div., Dept. E-1150 

ift ter K iitá, 

EST. 1914 

NATIONAL COMPANY, Inc. 
M A L D E N, M A S S A C k J S E t t S 
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_J 0 J 
ACCURACY: 1 PART IN 100,000 (OR BETTER) .001 % 

The controlling unit of these frequency standards 

is a bi -metallic fork, temperature -compensated 

and hermetically sealed against humidity and vari- 

ations in barometric pressure. When combined with 

related equipment, accurate speed and time con- 

trols are afforded by mecl-anical, electrical, acous- 

tical or optical means. 

Instruments of our manufacture are used exten- 

sively by industry and government departments on 

such precision work as bomb sights and fire control. 

Whatever your frequency problems may be, our engi- 

neers are ready to coopera+e. 

When requesting further derails, please specify the 

Type Numbers on which information is desired. 

TYPE 2111. POW U 

50 W output. 0-110 V at 60 cyc. 
Input, 50-100 cyc., 275 W. 

TYPE 2121A. LAB. STANDARD 
Outputs, 60 cycle, 0-110 Volts. 
120-240 cycle impulses. 
Input, 50-400 cycles, 45 W. 

FOR USE IN 
SUCII FIELDS AS 

AVIATION 
ASTRONOMY 

BALLISTICS 

HIGH-SPEED PHOTOGRAPHY 

VISCOSITY MEASUREMENT 

NUCLEAR PHYSICS 

TELEMETERING 

RADIATION COUNTING 

FLUID FLOW 

CHEMICAL REACTION 

NAVIGATION 

SCHOOL LABORATORIES 

INDUSTRIAL RESEARCH LABS. 

ACCURATE SPEED CONTROL 

TYPE 2001-2. BASIC UNIT 
Frequencies, 200 to 1500 cycles. 
Dividers and Multipliers available 
for lower and higher frequencies. 
Miniaturized and JAN construction. 
Output, 6 volts. 

TYPE 2005. UTILITY UNIT 
consists of Type 2001-2 and 
booster to provide 10 watts at 
110 Vat 60 cyc. Input. 50-100 cyc. 

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

OPERATING UNDER PATENTS OF THE WESTERN ELECTRIC COMPANY 
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You can depend on Lewis for your spring 
needs - whether job -designed or made to speci- 
fication - for Lewis has the experience, facilities 
and know-how essential to designing and manu- 
facturing practical springs, wireforms and tele- 
vision coils at practical prices. Highly efficient 
methods and techniques of manufacturing de- 
veloped by Lewis permit economical, high pro- 
duction. 

Lewis Engineers, long experienced in spring 
design and application, can help you select the 
right springs for the job - springs that past 
experience has proved most economical and 
efficient for the exact use. Quality is essential 
but "fancy extras" that don't contribute to 
product efficiency of operation are not considered. 

Lewis Spring Engineers welcome the opportunity 
to discuss your spring, coil or wireform require- 
ments without obligation. Call or write today. 

LEWIS SPRING & MANUFACTURING COMPANY 

2656 West North Avenue, Chicago 47, Illinois 

O PRECISION 

SPRINGS 
THE FINEST LIGHT SPRINGS AND WIREFORMS OF EVERY TYPE AND MATERIAL 

NEW BOOKS (Continued) 

supply the facilities and his liveli- 
hood. 

The book is written in readable 
style with numerous examples. The 
author has given considerable orig- 
inal thought to the problems and 
presents viewpoints which are well 
worth considering. The book is 
recommended for interesting and 
instructive reading.-WALD0 H. 
KLIEVER, Director of Research, 
Minneapolis -Honeywell Regulator 
Co., Minneapolis, Minn. 

Heaviside's Electric 
Circuit Theory 
BY H. J. JOSEPHS, Senior Physicist, 
Post Office Engineering Department. 
Methuen & Co., Ltd., London; John 
Wiley & Sons, Inc., New York. Sec- 
ond Ed., 1950, 113 pages, $1.25. 

IT is a real problem to present sub- 
stantially all of Heaviside's impor- 
tant basic contributions to electric 
circuit analysis in one small mono- 
graph of 113 pages. The author has 
accomplished this, however, by a 
concise and clear treatment of the 
various fundamental methods of 
operational analysis as worked out 
by Heaviside and extended by 
Carson, Bromwich, and others. Just 
enough historical background is in- 
cluded to convey something of the 
boldness and originality of Heavi- 
side's approach to circuit problems. 
Emphasis on the physical inter- 
pretation of results through numer- 
ous practical examples helps the 
reader appreciate the power of 
operational methods. 

What the author calls "Heavi- 
side's Last Theorem", of which the 
Carson integral theorem is a corol- 
lary, is used as a basis for estab- 
lishing rigorously the various 
operational processes. However, 
one might debate the author's state- 
ment that this theorem had ap- 
parently "escaped the notice of en- 
gineers", since it is clearly pointed 
out by Bush in his Operational Cir- 
cuit Analysis, to mention one case. 

The usefulness of this mono- 
graph would be increased by the 
inclusion of even a modestly short 
table of operational expressions in 
an appendix. As it is, they are 
scattered throughout the volume 
and are difficult to locate. Some 
mention of the relation between 
Heaviside's operational approach 
and the now more generally used 
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BROWN 
I NS TR UMENTS 

ACCELERATE 
RESEARCH 

RRENT MEASURING 

AMPLIFIER 
No 5 

For Precise and Sensitive Zeroing 

_ReiJ-- 

J7\ 
5,0 < ICI - I 

Bios 

C2 

o 
0.0 Pep, 

L-- 

Mechanical Link 

2 Phase Molo, 

60 -,Line 

The Simulator is a product of 
Reed Research, Inc., Washington, D.C. 

...The 

£&zoiilK 
Amplifier System 

This rugged and reliable amplifier system is rapidly be- 
coming the heart of a host of devices and apparatus re- 
quiring automatic zeroing or standardizing. Typical is its 
utilization on the Simulator made by Reed Research, Inc., 
an analog computer for analyzing transient heat flow. 
Here, the ElectroniK Amplifier electro -mechanically 
regulates grid bias to counteract any drift encountered 
in the measuring amplifiers. For a discussion of its 
application in your research or production program, 

call in your local Honeywell engineer ... he is as 
near as your phone. MINNEAPOLIS -HONEYWELL 

REGULATOR CO., Industrial Division, 4428 
Wayne Ave., Phila. 44, Pa. Offices in 

more than 80 principal cities of the 
United States, Canada 

and throughout 
the world. 

HM 
I N N E A P O L I oneywe 

BROWN INSTRUMENTS 
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DO YOU KNOW? 
-that a PILOT LIGHT 
CAN IMPROVE YOUR PRODUCT 
. . . . add attraction - safety - service? 

- what lamp fo use 

- how to use it - what it will do - what it will cost 

THIS MAY BE THE ONE 
Designed for low cost NE -51 Neon 

Built-in Resistor Patented 

U/L Listed Rugged 
Catalogue Number 521308 - 997 
for 110 or 220 volts. 

SAMPLES 

for design purpose 
NO CHARGE 

NEWr'' 
Write for the 

I,, 'HANDBOOK 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 

Fits Your 

Production To A < <T' 
KEnvon "T's"-high quality, uniform 
transformers, are your best bet for development, 
production and experimental work. For over 20 
years, the KENYON "K" has been a sign of skill- 
ful engineering, progressive design and sound 
construction. 

Now - reduce inventory problems, improve 
deliveries, maintain your quality-specify 
KENYON "T's," the finest transformer line for 
all high quality equipment applications. 

New Catalog Edition! Write Today! 
K E n v o n new modified edition tells the com- 
plete story about specific ratings on all transform- 

' ers. Our standard line saves you time and expense. 
Send for your copy of our 
latest catalog edition now! 

KENYON TRANSFORMER CO., Inc. 
840 BARRY STREET NEW YORK 59, N. Y. 

PRECISION 
BOBBINS 

1 

by 

PERFORMANCE, 
PUBLICITY, 
Precision Quality 
has the outstanding reputa- 
tion for superior Coil Bases 

thruout the electrical field. 

Some of the reasons: 

Tubes spirally wound of finest 
dielectric materials for greatest 
strength-better heat dissipa- 
tion-less moisture absorption 
-vulcanized fibre flanges- 
swaged tube ends for secure 
locking - entire assembly im- 
pregnated - perfect seal- 
meeting Underwriters' require- 
ments. 

Send today for samples to your speci- 
fications. Round, square, rectangular. 
LOW COST. Any quantity. Phone, wire 
or write. 

PRECISION PAPER TUBE CO. 

Also Precision Paper Tubes. 
Ask for new Mandrel List. Over 1,000 sizes 

2041 W. Charleston St. Chicago 47, III. 

Plant No. Two, 79 Chapel St. Hartford, Conn. 

ti. 
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Nevi Instruments for Microwave Testing 
COMPLEMENT SPERRY'S e_,./4;,,OA&* 

Models 348, 349 and 350, new cavity frequency meters shown below, extend to 
the SHF and EHF frequency ranges, techniques which are now available at 
lower frequencies. These broadband instruments are designed for both 
transmission and absorption -type indications. They are suitable for 
search -type frequency measurements or any other requirement where 
an accuracy of .1 percent frequency set is needed. These are among 
the many new microwave test and measuring instruments which 
have been added to the ever-increasing Sperry Microline. 

Other new instruments in the frequency ranges of the 
above mentioned meters are: 

Instrument Model Frequency Range me 

Irr.pedance Meter 320 18,000-26,500 

Impedance Meter 346 26,500-40,000 

Impedance Transformer 347 26,500-40,000 

Directional Coupler 405 26,500-39,000 

Di-ectional Coupler 413 18,000-26,500 

Di-ectional Coupler 415 18,000-26,500 

Di-ectional Coupler 388 12,400-17,000 

Directional Coupler 429 32,000-39,000 

Short 371 26,500-40,000 

Short 372 12,400-18,000 

Termination 401 12,400-18,000 

Termination 402 26,500-40,000 

Detector and Mixer 357 12,400-18,000 

Detector and Mixer 358 18,000-26,500 

Detector and Mixer 359 26,500-40,000 

Detector and Mixer 382 26,500-40,000 

Magic Tee 390 18,000-26,500 

Magic Tee 391 26,500-40,000 

FREQ E N C Y 

Description 

Frequency Range me 

Absolute Accuracy 

Approximate Loaded Q 

Fittings R -F 
I 

Video 

CAVITY 

13,000 -18,000 

1 1000 

1000 

UG-419 U 

UG-419 

349 
CAVITY 

19,000-26,000 

1 1000 

UG-425 U 

UHF 

Catalog information on these and other Microline instruments is available on request. 

26,500-39,000 

1.1000 

1000 

UG-381/ U 

UG-381/U 

.Trade Mark 

Y 
CYAOSCOPE COMP,41//' 

DIVISION OF THE SPERRY CORPORATION, GREAT NECK, NEW YORK CLEVELAND NEW ORLEANS NEW YORK LOS ANGELES SAN FRANCISCO SEATTLE 
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Designed for 

PULSE AMPLITUDE 

MEASUREMENTS 

MODEL 305-Price $280. 

The outstanding characteristic of the Model 305 Electronic 
Voltmeter is its ability to accurately measure the peak to 
peak magnitude of repetitive pulses of scch short duration 
and low energy content as to be unreadable on the ordinary 
electronic voltmeter. It will measure will an accuracy of 
better than 5% pulses as short as 3 microseconds with a 
repetition rate as low as 20 per secon I. Like all other 
Ballantine voltmeters, the Model 305 is pre -calibrated, 
stable, compact and easy to read. 

Fur complete information on this Electronic Voltmeter and the 
Ballantine Model 300 Electronic Voltmeter, Battery Operated 
Electronic Voltmeters, Wide -Band Electronic Voltmeters, and 
accessories such as Decade Amplifiers, Multipliers, and Pre- 
cision Shunt Resistors, write for catalog. 

1LL1TI%E LAORÂTO1tiES, 
TOO FANNY ROAD, BOONTON, N. J. 

NEW BOOKS (continued) 

LaPlace transform methods would 
be desirable, but this perhaps is ex- 
pecting too much for such a short 
monograph. This little volume 
should be useful for students or en- 
gineers with some background in 
basic mathematics and circuit 
theory, and for those desiring a 
concise exposition of Heaviside's 
methods.-J. GREGG STEPHENSON, 
Airborne Instruments Laboratory, 
Mineola, N. Y. 

Acoustical Designing 
in Architecture 
BY VERN O. KNUDSEN AND CYRIL M. 
HARRIS. John Wiley and Sons, Inc., 
New York, 1950, 457 pages, $7.50. 

OF INTEREST not limited to just the 
profession indicated in the title. 
Anyone concerned with the produc- 
tion or reproduction of sound 
within natural or man-made enclos- 
ures will find much useful and 
helpful material within its pages. 

The first three chapters briefly 
cover the general properties of 
sound and its propagation, the 
human hearing mechanism and its 
performance, and the energy -fre- 
quency distribution of noise, speech 
and music. The material is pre- 
sented in what has become more or 
less the classical manner, based on 
such factors as contours of equal 
loudness. This reviewer hazards the 
guess that the average architect 
will emerge from these chapters 
with a somewhat bewildered im- 
pression. It would appear prefer- 
able to have such material pre- 
sented instead in transmission 
characteristic form, showing for 
instance the fidelity or frequency 
response of the ear in decibels of 
relative loudness for constant input 
at various fixed sound intensity 
levels. This would allow direct 
comparison with the frequency 
characteristics of other elements in 
an overall sound system as usually 
presented in graph form. 

After a chapter on the reflection 
and diffraction of sound waves by 
the surfaces normally encountered 
in rooms, the design of open-air 
theatres and stages is treated. The 
following two chapters on sound - 
absorptive materials and types of 
construction are of importance to 
anyone interested in modifying the 
acoustics of an enclosure, whether 
loudspeaker cabinet, living room or 

Y 
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Capacitors 

sealed 
for Life 

with 
silicone 
rubber 

at 
OP "At, n0 

125' 
áetá 

ing 

' These d -c paper -dielectric 
units con be 

used up to 125° C. without 
derating 

The impreg nant is Permofil which retains 

insulating properties 
at 

its excellent s. 
h temperature styles 53, 61 

and 
63 

these ilacose y 
to m61 and 

Available ins up 
and 65. Rating 

D.C. 
inquiries to Capoc - 

400 volts, Co 
Please address Gene 

of Electric 

itor Sales Div., 

Pittsfield, 
Moss. 

SILICONE-the amazing new synthetic that made headlines when 

General Electric brought it out-is back in the news again. For 

today, G -E small capacitors, up through 5000 volts, are hermetically 

sealed with silicone rubber bushings or gaskets. 

This means that your new G -E capacitor is sealed positively, per- 

manently-for maximum life. For silicone seals by compression 

alone, without the use of adhesives. It will never shrink, loosen or 

pull away-it remains elastic at any operating temperature a capaci- 

tor will ever meet. It is impervious to oils, alkalies and acids. Its 

dielectric strength is permanently high and it is not easily damaged 

during installation for it has a flexibility that withstands mechanical 

and thermal shock. 

This exclusive G -E feature-designed to surpass established in- 

stallation requirements-makes General Electric capacitors finer 

and more dependable than ever before. Apparatus Dept., General 

Electric Company, Schenectady 5, N. Y. 

Silicone -rubber bushings, permanently elastic and 
formed to close tolerances, seal themselves by 
compression to the capacitor cover. They are used 
with capacitors 1500-v d -c, or 660-v a -c, and 
lower. Silicone rubber gaskets with plastic or 
porcelain stand-offs are used for higher voltages. 

GENERAL 6 ELECTRIC 
407-172 
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'Manufacturer's tests confirm suleriorits of l'AEINE1'* #7 
for brushes on new (Rectilinear Potentiometer ... 

¢'tíanníní.<o -.- ... .._ uw ....,...d.... 

"Our experience has con- 
firmed your tests and those of 
the Radiation Laboratory re- 
garding brush wear. Less than 
a week ago we completed a 
life test on one of our 2" Rec- 
tilinear Potentiometers in 
which the brush traveled the 
full length of the resistance 
element five million times be- 
fore failure occurred. The 
wire used in the resistance 
element was .0014 diameter." 

PALINEY° §7 ... a precious metal 
alloy containing gold, platinum and pal- 

ladium . . . is giving outstanding service as the 
sliding contact in many types of potentiometers where 

long life, low noise and maintained linearity are essential. This 
and other Tested NEY Precious Metal Alloys are also being used success- 

fully in numerous precision contact and slip ring applications requiring 
controlled wear resistance, high conductivity and freedom from tarnish 
and corrosion. Write or call our Research Department for additional 
technical data, outlining your problem if possible. 

THE J. M. NEY r11MPANY 179 ELM sr., H.a1ITF111II1, rtINN. 

SPECIALISTS IN PRECIOUS METAL METALLURGY SINCE 1812 
Reg. T.M. J. M. Ney Co. 

G. M. GIANNINI & CO., INC. 
697 Morris Turnpike 

Springfield, New Jersey 

New Type 2A TAP SWITCHES 
HAVE A CONSTANT CONTACT RESISTANCE OF 

ONLY 1 or 2 MILLIOHMS! 

These high quality switches 

with up to 24 contacts were 

specifically developed to meet 

the need for rugged precision 

instrument switches that have 

longer operating life and 
are economical components 

in competitively priced 

electronic instruments 

and military equipment. 

Write for Technical 

Bulletin No. 28. 

TECH LABORATORIES 
PNAEWAJER Psi 

EY 

PHYSICISTS 
And 

SENIOR RESEARCH 

ENGINEERS 

POSITIONS NOW 

OPEN 

Senior Engineers and Physi- 
cists having outstanding 
academic background and 
experience in the fields of: 

Microwave Techniques 
Moving Target Indication 
Servomechanisms 
Applied Physics 
Gyroscopic Equipment 
Optical Equipment 
Computers 
Pulse Techniques 
Radar 
Fire Control 
Circuit Analysis 
Autopilot Design 
Applied Mathematics 
Electronic 

Subminiaturization 
Instrument Design 
Automatic Production 

Equipment 
Test Equipment 
Electronic Design 
Flight Test 

Instrumentation 

are offered excellent work- 
ing conditions and opportuni- 
ties for advancement in our 
Aerophysics Laboratory. 
Salaries are commensurate 
with ability, experience and 
background. Send informa- 
tion as to age, education, 
experience and work prefer- 
ence to: 

NORTH AMERICAN AVIATION, INC. 

Aerophysics Laboratory 

Box No. K-4, 12214 S. Lakewood Blvd. 

DOWNEY, CALIFORNIA 
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'No.( «h./ da friaefds 

Can it solve one for YOU? 

When the Luma Electric Equipment Company designed their new 
resistance soldering tool, they ran into a problem .. 

The electrode holders, subject to high heat from the carbon 
electrodes, were giving unsatisfactory service in experimental models. 
Luma engineers tried various alloys for the holders, but were forced 
to discard one after the other because of early failure or lack of 
good machining characteristics. 

The metal they needed had to have these qualities... 
all of them: 

1. High strength, even when the carbon electrodes 
become red hot. 

2. Good resistance to oxidation and corrosion. 
3. Low co -efficient of expansion. 
4. Good machinability. 

5. At least fair electrical conductivity. 

Luma finally found what they were seeking in 
"R"® Monel, one of the family of INco high -nickel 
alloys. Electrode holders made of "R" Monel successfully 
withstood the severe service conditions imposed by 
the fast -heating Luma Soldering Tool. 

And in addition, "R" Monel proved to be a practical 
metal ... economical, machinable. "R" Monel is 
particularly well -adapted for use on automatic screw 
machines, since it may be machined at relatively 
high cutting speeds. 

If-like the Luma Electric Equipment Company- 
you have a high -temperature or corrosion problem that 
seems impossible to solve, you'll find INco's Technical 
Service Department always ready to help you. A letter, 
briefly outlining your problem, will secure INco's 
full co-operation. 

THE INTERNATIONAL NICKEL COMPANY, INC. 
NICKEL ALLOYS 67 Wall Street, New York 5, N. Y. 

EMBLEM OF SERVICE 

INCU 

MONEL® "K"®MONEL "R" MONEL "KR'®MONEL 
NICKEL "D'® NICKEL "L"® NICKEL INCONEL® 
DURANICKEL® PERMANICKEL® INCONEL "X"®. 

The Luma Soldering Tool, operating on the 
resistance principle, gives quick heat as soon 
as the transformer current is applied to the 
electrodes. The total weight of the handpiece 
is amazingly small - only 8 ounces, 
including a 5 -foot, twin conductor cable. 
Electrodes are carbon. For maximum service, 
electrode holders are heat -resistant, 
corrosion -resistant "R" Monel. 

For information about the Luma 
Soldering Tool, write directly to 
LUMA ELECTRIC EQUIPMENT CO., 
P. O. Box 132, Toledo 1, Ohio. 
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has all the 
best lines 
for industry and 

research! 

To get it right, to get it 
fast, to get it at the 

factory price-Call Milo's 

INDUSTRIAL SALES 

DIVISION today. Ask for 

Mr. Lee. Or write on your 

letterhead for free latest 

Catalog E. 

AEROVOX AMPHENOL BUD 

BURGESS CINCH -JONES 

CORNELL DUBILIER 

ALLEN B. DUMONT ERIE 

FEDERAL TELEPHONE & RADIO 

GENERAL ELECTRIC HAMMARLUND 

HICKOK IRC JAMES MILLEN 

KINGS ELECTRONICS 

NATIONAL COMPANY 

SIMPSON ELECTRIC 

STANDARD TRANSFORMER 

SUPERIOR ELECTRIC 

SYLVANIA 

ETC. 

Take a gander at just a few of 
the latest products you want- 

available now from Milo's great 
warehouse of complete stocks: 

CINCHJONES*-New "300" series plugs and sockets in deep bracket 
mountings. New "164" barrier strips. 

CONTINENTAL CARBON*-Nobeloy precision resistors, ideal for meter 
work and other industrial applications. 

ALLEN B. DUMONT LABORATORIES-New oscilloscopes, superseding* 
the famous 208B. Type 304, $308.00 each. Type 304H, $328.00 each. 

FEDERAL TELEPHONE & RADIO*-All types miniature and packaged 
power rectifiers, and RGU cables. 

IRC*-New type DCH and DCF precision resistors. BTS, BTA, BT2 and 
BW resistors, in all tolerances and values. New CLA and CL -1 insu- 
lated chokes, readily identified with RMA color coding in mircohenries. 

SUPERIOR ELECTRIC*-Powerstat variable transformers and automatic 
voltage regulators for every requirement. 

SYLVANIA*-All types of germanium crystals, new glow modulators, gas 
pressure tubes, TR and ATR tubes, strobotrons, thyratrons, flash tubes. 

ALLEN BRADLEY*-Potentiometers, and EB, GB, HB resistors in all 
tolerances and values. 

*Prices and literature on these products available upon written 
request on your letterhead. 

saves you money, time and effort! 
Only Milo gives you ALL these exclusive buying advantages: 

* COMPLETE NEWEST STOCKS OF ALL 
THE BEST MANUFACTURERS 

* FACTORY PRICES 

* SAME -DAY SHIPMENT 

* LATEST TECHNICAL KNOW-HOW 
AND KNOW -WHAT 

* PERSONAL ATTENTION AND ADVICE 

MILO Radio & Electronics Corp. 
PHONE 

200 Greenwich Street, New York 7, N. Y. 

BEekman 3-2980 
Cable Address: MILOLECTRO 

The ONE source for ALL your electronic needs 

NEW BOOKS (continued) 

a theatre. The phenomena resulting 
from resonances in the cavity or 
group of cavities which constitute 
a room is then considered; this 
chapter naturally leads to one on 
the control of room resonance, re- 
verberation and propagation paths 
to provide desired characteristics. 

Noise or undesired sound will in- 
vade the enclosures in which people 
live, work and relax through many, 
often minor, paths. Four chapters 
treat noise control, presenting the 
necessary structural devices and 
precautions which optimize acoustic 
signal-to-noise ratio within a room 
through noise reduction. When 
noise cannot be further reduced, 
obviously only an increase in signal 
level can improve the signal-to- 
noise ratio. A chapter is devoted 
to a consideration of the role of 
electrical amplification in reinforc- 
ing speech and music, by both mon- 
aural and stereophonic means. 

The book concludes with six 
chapters which are more specifically 
concerned with definite design prob- 
lems than is the preceding material. 
These cover auditoriums, theatres, 
school classrooms, lecture rooms, 
music rooms, commercial and public 
buildings such as restaurants and 
hospitals, homes and apartments, 
churches, and radio, television and 
recording studios. Three appen- 
dices are provided, including com- 
prehensive tables of sound absorp- 
tion coefficients of materials and 
sound insulation data for various 
types of partitions and structures, 
plus a brief table of conversion fac- 
tors and physical constants. 

There are many charts and 
graphs scattered through the text 
which summarize much useful ac- 
oustical information. It is perhaps 
to be regretted that a few addi- 
tional words were not included in 
explanation of some items as, for 
instance, the chart for summation 
of two noise levels (Fig. 10.1) 
where the text does not make clear 
that the resultant is simply the 
sum of the sound energy or power 
of the two noises. 

This reviewer cordially recom- 
mends the book as a welcome addi- 
tion to the literature of engineering 
acoustics, as well as for its great 
potential usefulness to the archi- 
tect, who, in turn, can benefit us all. 

The opinions and assertions con- 

ej 
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YOU CAN BE SURE.. IF le 

Westinghouse 

No Program 
Interruptions 

How KDKA MAKES SURE 

with Selenium Rectifiers 

You, too, can have a power rectifier that is 

good for the life of your transmitter. Gone 
forever will be those costly program inter- 
ruptions caused by the sudden necessity of 
replacing power tubes. 

Since Selenium stacks were installed at 
KDKA, power rectifiers are no longer 
critical components. In addition to many 
years of service, these Selenium rectifiers 
provide other benefits. No warm-up period 
or filament power required ... ability to 
withstand relatively high inverse surges ... 
takes temporary or prolonged overloads 
without damage. 

Why not be assured of stable operation of 
your power rectifier ... of program con- 
tinuity at full signal strength. Your nearby 
Westinghouse representative will tell you 
how to get the job -proved Rectox. Ask 
him for a copy of DB -19-025 or write 
Westinghouse Electric Corporation, Post 
Office Box 868, Pittsburgh 30, Pa. J-21568 

Rectifiers & Chargers for 
ALL INDUSTRIES 
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AEROCOM'S NEW 
ARTIFICIAL ANTENNA, 
SIMULATING ACTUAL OPERA- 
TING CONDITIONS, SAVES TIME 
ON TRANSMITTER AND RECEIVER TUNING 

r/0N 
ro 

OLD 
It is no longer necessary to final tune transmitters or receivers 
aboard aircraft. With the new Artificial Antenna (Model DA200) 
you can precisely simulate, electrically, any normal aircraft antenna. All this 
without leaving the test bench. This equipment will accept any transmitter power up 
to 200 watts -- coaxial fitting provides direct 52 ohm metered load. Sturdily constructed 
for hard usage, can be mounted in standard rack cabinet or used on bench top. 

A letter or ¡sire front you will bring descriptive literature 

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

Pk Og 
L ems 

AER COM 
Reo- U. S. PM. Ott. 

AERONAUTICAL COMMUNICATIONS EQUIPMENT, INC. 
3090 Douglas Road, Miami 33. Florida 

THE 

FLUTED 

CORE 

-stellate in section-con 
teins o fluxing medium of 
unrivaled efficiency close to 

periphery of the solder at 
six points. It permits in 
stantaneous "wetting" and 
fluxing at correct tempera- 
ture, and obviates dry and 
high resistance joints. 

Manufactured Solely by 

H. J. ENTHOVEN 
& SONS LTD. 

LONDON, ENGLAND 

SAVES TIME 
AND COSTS 
SCIENTIFICALLY 
DESIGNED 

to meet Modern 
Production Methods 

in the fields of 
Radio Television Telephone Telecommuni- 

cations Railroad Signalling Automotive Industries 
Can Manufacturing Machinery General Electrical Work 

Aeronautics and many others. 

SUPERSPEED WHITE FLASH Activated Rosin Cored Solder comes in 
different diameters and alloys-YOU CAN SELECT THE SOLDER TO 
GIVE MAXIMUM EFFICIENCY AT THE CORRECT TEMPERATURE-FOR 
YOUR JOB-or-we make It to flt your requirements. 

Check these Important Features: 
* Activated rosin flux insures maximum "wetting" and spreading * No dry or high resistance joints. No risk of corrosion. * Economical. Goes further. Gives more joints per pound of 

solder. * Faster. Operators solder more joints. * Cuts down rejects. * Nonhygroscopic residue of high dielectric strength. * No unpleasant odor. * Complete continuous core. 

Write to our U. S. Representative for samples, 
technical literature, and prices. Stocks maintained 
in Rochester for immediate delivery to all points 

U. S. Representative 

MAURICE H. ESSER 
Dept. A, 113 N. WATER STREET 

ROCHESTER 4, NEW YORK 

STEINEN 
ere,t4 

ëte metal service 

right at your fingertips 

SCREW MACHINE 

PRODUCTS 
Housings 

Assemblies 
Metal Trimmings 

Electronic Tube Parts 

STAMPINGS 
Metal Fibre 

Phenolite Plastic 

Complete Fabrication Facilities 
Under One Roof 

B. & S. Automatic Screw Machines 
6 -Spindle Automatic Screw 

Machines Semi -Automatic Millers, 
Drill Presses, Toppers High -Speed 
Power Presses Semi -Automatic 
and Automatic Assemblies. 

Exacting Specifications Met- 
Rigid Inspection System 

WE INVITE YOUR INQUIRY 

WM. STEINEN MFG. CO. 
Bruen Cor. Hamilton St., Newark 5, N. J. 
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.\ 

LECTRONIC ENGINEERS 

HERMETIC 
SEALE 

NEAT 

EFFICIENT 

EASY -TO-SERVICE 

VIBRATION -PROOF 

SERIES 393 RELAY 

saw 

SERIES 610 AC -613 DC RELAY 

GUARDIAN 

LLY 
AYS 

THE A. N. CONNECTOR TYPE 

THE OCTAL PLUG TYPE 

THE LUG HEADER TYPE 

Valuable information on HERMETICALLY 
SEALED Guardian Relays is yours for the asking. 
Write on your business letterhead for new com- 
pletely descriptive and illustrated Catalog 5-H. No 
cost. No obligation. 

?vvte- ASK US TO MAKE SPECIFIC RECOMMENDATIONS. NO OBLIGATION. 

GUARDIAN FOCUS COILS 

o 

Over a million Focus 
Coils have rolled off 
Guardian's production 
lines into TV sets of 
leadingmanufacturers. 
With more than 75 
types established as 
Guardian Standard, 
speedy delivery to 
meet today's replace- 
ment needs is a matter 
of routine. 

GUARDIAN ELECTRIC 
1625-M W. WALNUT STREET W CHICAGO 12, ILLINOIS 

A COMPLETE LINE OF RELAYS SERVING AMERICAN INDUSTRY 
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MOSINEE 
CC/ il1f!.v!/(' /LW/ <IIl!riY/(i" 

In the field of electronics and the electrical 

goods industry, :MOSINEE stands for paper -base 

- processing materials with scientifically 

controlled chemical and physical properties, high 

quality standards and dependable uniformity... 
with good dielectric strength, high tensile or tear 

strength; proper softness or stiffness; 

creped with controlled stretch or flexibility; specified 

pH for maximum -minimum acidity or 

alkalinity; accurate caliper, density, liquid repellency 

or absorbency ... or other technical 

characteristics vital to your quality standards and 

production requirements. 

MOSINEE PAPER MILLS COMPANYg MOSINEE, WIS. 

c( J.'1f')/?-IfA /I/f-"I ... '(t/(I/I(f/I!ebr',e,.) '' 

NEW BOOKS (continued) 

tallied in this review are those of 
the undersigned reviewer and are 
not to be construed as official or 
necessarily reflecting the views of 
the Department of the Navy.- 
EMERICK TOTH, Radio Techniques 
Branch, Radio Division II, Na r'al 
Research Laboratory, Washington, 
D. C. 

THUMBNAIL REVIEWS 

.I' rS EPH 1-I r: \ I ; Y. By Thomas Coulson. 
'rimeton I H i v a.sity Press, Princeton, 

N. .I., 195e. :. pages, $5.00. Complete 
critical account of Henry's life and his 
contributions to science. 

l'I'T IMPEDANCE OF A SLOTTED 
DER ANTENNA. Engineering 

b: riment Station Circular Series No. II.uh 1950, University of Illinois, 
pages, 40 cents. Properties of 

11,11 VIII,,. derivation of transmission line 
I. bous, and mathematical procedure 

calculating performance. 

A.S.'l'..\I. STANDARDS ON ELECTRIC 'A I. 
INSULATING MATERIALS, 1950 Edi- 
tion. American Society for Testing Ma- 
terials, 1916 Race St., Philadelphia, 670 
pages, $4.55. Contains all of the stand- 
ard and tentºrtive test methods and 
specifications pert a iiting to insulating ma- 
terials. mangy- er which have been recently 
nvised. 

Il411r,Iie;14APHV IN .AI'ItITION. 
\ "linue I .\-.\I ; Voltinie It-N-7.. Mime- 

rapped. Distributed by Harvard Univer- 
-ltg Press, Cambridge 3S, Mass., $3.00. 

e pprehensive bibliography (each volume 
k almost one inch thick, on 81/2 by 11 
sheets) prepared by Psycho -Acoustic Lab- 
..ratory of Harvard under ONR contract. 

rerences are arranged alphabetically by 
nor, and keyed to a separate classifi- 

-:ttion by subject so that authors for any 
(lesired aspect of audition are easily lo- 
cated. Major classifications are anatomi- 
eal, physiological, psychological, deafness, 
and auditory theory. 

H'LEDINOS OF THE NATIONAL 
TRONICS CONFERENCE, Vol. V 

I 

,, 19 ). National Electronics Conference, 
E. 83rd St., Chicago, III., 202 pages, 

.0. Includes in permanent cloth -hound 
f,,rin, with few exceptions, all of the 
papers presented at the Sept. 26-28, 1949 
conference, along with tables of contents 
of previous issues of the proceedings. Still 
available is Vol. 2 (1946) at $3.50 and 
Vol. 3 (19-47) and -I (1948) at $4.00 each. 

ELECTIb)MAGNETIC WAVES. By 
F. W. G. White. John Wiley & Sons, New 
York, 1950, Fourth Edition, 108 pages, 
$1.25. Part of Methuen's Monograph 
series. Despite occasional typographical 
errors and some over zealous condensa- 
tion, the hook contains a fairly complete 
outline of the theories of Maxwell and 
Lorentz and of radio waves in the upper 
atmosphere. 

THE EFFECTS OF ATOMIC WEAPONS. 
Prepared for and in cooperation with the 
Ti. S. Atomic Energy Commission and De - 
po sn tment of Defense under the direction 

t lie Los Alamos Scientific Laboratory. 
]. Craw -Hill Book Co., New York, 1950, 

).ot pages, $3.00. Summary of what is 
known today about effects of atomic ex- 
plosions, with graphs and data on air 
blast damage, ground and underwater 
shock,, thermal radiation, initial nuclear 
radiation and residual radiation at vary- 
ing distances from ground zero. Chapters 
cover measurement of nuclear radiations, 
decontamination, effects on personnel and 
protection of personnel. Appendices cover 
enmputation of deformation of structures 
Icy blast waves, calculation of hazard 
from world-wide contamination, and Ro- 
entgen measurements. 
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U,U ÁJ Stiniess Steel is in the television picture 

PICTURE TUBE CONES OF USS 17 -TV 

REDUCE WEIGHT, HELP CUT COSTS 

PUBLIC demand for bigger and 
better television at low price has 

brought manufacturers face to face 
with new problems in reducing weight 
and holding down set cost. And, like 
so many other industries, television 
has turned to Stainless Steel to solve 
this problem. 

A new grade of USS Stainless 
Steel, known as USS 17 -TV, has 
been developed especially for this 
television application. Having an 
appropriate coefficient of expansion, 
it permits fusing of the faceplate and 
neck to the metal cone with a strong 
air -tight seal. 

By using USS 17 -TV instead of 
glass for the conical section of the 
picture tube, you can cut the weight 
of this key part over one-third. The 
result is important savings in han- 
dling, shipping and packing costs. 
The tube can be shipped installed in 
the receiver with little danger of 
damage in transit. 

In addition to its light weight, 
other inherent advantages of Stain- 
less make important contributions 
here. Its strength enables the tube 
to withstand extreme pressures and 
reduces breakage hazards. Because 

' glass area is held to a minimum, and 

because of the protection provided 
by the Stainless Steel cone, hazards 
of implosion are minimized-in tube 
manufacture, in installation and in 
service. The USS 17 -TV cone per- 
mits the use of a flawless, smooth 
glass face, thus resulting in cleaner, 
and sharper pictures. 

Whether you manufacture or use 
cathode ray tubes, investigate the 
possibilities of USS 17 -TV Stain- 
less Steel, developed especially for 
the television industry. Like all other 
grades of USS Stainless, it is made 
to give you the finest possible per- 
formance. 

AMERICAN STEEL & WIRE COMPANY, CLEVELAND CARNEGIE-ILLINOIS STEEL CORPORATION, PITTSBURGH 

COLUMBIA STEEL COMPANY, SAN FRANCISCO NATIONAL TUBE COMPANY, PITTSBURGH TENNESSEE COAL, IRON & RAILROAD COMPANY, BIRMINGHAM 

UNITED STATES STEEL SUPPLY COMPANY, WAREHOUSE DISTRIBUTORS, COAST -TO -COAST UNITED STATES STEEL EXPORT COMPANY, NEW YORK 

Uil STAINLESS STEEL 
SHEETS STRIP PLATES BARS BILLETS PIPE TUBES WIRE SPECIAL SECTIONS ' 

UNITEDSTATES STEEL 
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Engineers who "talk test".. 
pick PEERLESS 

The transformer proved 

definitely superior in 

the competitive... 
SQUARE WAVE TEST 

Claims and counterclaims of quality are easy to make ... but to the engi- 

neer, tests really talk. And indisputable evidence of Peerless Transformer 

superiority is found in the Square Wave Test ... which reveals the slightest 
flaw in design and performance. Tests conducted by impartial engineers 
prove Peerless components have better power characteristics, flatter 
response curves, less intermodulation distortion and lower insertion losses. 

Send for the complete Peerless Catalog... giving full details on transformers 
that are really "best by test." 

PEERLESS Electrical Products 

1161 N. VINE ST., HOLLYWOOD 38, CALIF. 

161 SIXTH AVE., NEW YORK 13, NEW YORK 

Division 

ITE( 
u.vsNc coeeoeuio.v 

Permanent Magnet Problems Can Be Simple If You Have: V Quality Magnets 
V Prompt Delivery 
V Complete Engineering 

Service 
V Low Unit Cost For 49 faclities years 

Provide as & Skinner has 
its magnet Problems. the answer to all permanent 

withywith y not let Thomas & Skinner 
u 

in the design and production engineers work call us today- 
magnet for your application? f the right 

Write or 
permanentTHOMAS 

s SKINNER-Specialists 
in magnets and laminated 

cores 

THOMAS & SKINNER Steel Products Company 
1120 East 23rd Street Indianapolis, Indiana 

BUILDERS OF COMMUNICATIONS 
EQUIPMENT, MEASURING INSTRUMENTS 
FOR COMMERCIAL AND INDUSTRIAL USE, 

AND OTHER ELECTRONIC DEVICES -PRO- 
DUCTS WHERE PRECISION PERFORMANCE 
LARGELY DEPENDS UPON TIME AS A FAC- 
TOR OF CONTROL - KNOW THEY 

can rely on e4 
i, DESIGN 
QUALITY 
ACCURACY 

RUNNING TIME METERS 
Synchronous motor driven. Register 
automatically and cumulatively total 
operating or idle time on circuits, ma- 
chines, systems. 

TIME DELAY RELAYS 
Provide adjustable or fixed time delay 
between operation of a control circuit 
and subsequent opening or closing of 
a load circuit. 

I 

SYNCHRONOUS MOTORS 
Permanent magnet type for applications 
requiring a constant speed at a given 
frequency. Small size. 30" ounce 
torque. Twenty-eight speeds from 60 
rpm to 1/24 rph. 

For a wide ronge of standard timers and controls.. 
or special adaptations for specific applications -consult 
R. W. CRAMER CO., Box No. 3, Centerbrook, Conn. 

-# 
SPECIALISTS IN TIME 
AS A FACTOR OF 

CONTROL 
INTFRVAL DELAY CYCLE IMPULSE 

160 November, 1950- ELECTRONICS 

www.americanradiohistory.com



SThNDMD FIM. TERS 

1000 I 

E 

DEVELOPED BY STODDART 

FOR THE ARMED FORCES. 

AVAILABLE COMMERCIALLY. 

VHF ! 
15 MC 

to 
400 MC 

11=131 

voltmeter, (95 ohms balanced) 
Cemmevity equivalent of TS-nal 

U. 

Field 
2e 

microvolts 
as two -terminal 

microvolts 88-400 MC. 
MC; dipole. Frequency 

intensity 
micryvoms s calibrated P 

rogincludes 
FM and TVs Bands. 

rang 

OF 
i 

150 KC 
to 

25MC 
NNI_20A 

supply optional. Sensitivity 
with 

as 
Commercial equivalent of AN 

Sel 
two-terminal 

batteries. microvolt. Field intensity 
v 

antenna, 
er.meter; rotatable loop 

meter rod antenna, 2 microvoltsp radio range, 

supplied. Includes standard broadcast bond, 

WWV, and communications 
freq uencies. 

instruments have estoblfo 
m 

the 
e. 

stan 1d44 Stoddart qualit 
and unexcelled np 

of require- 

ments 

for superior quality 
y with test eq P 

These instruments fully specifications as 7pA IAN -I-40 
such interference),ANI 

24o AN -1.42, AN 
and 

others. 
1 ManyHI 

of 
t, written or re 

and Many these specifications were 

viséd to the standards of performance demonstrated 
in 

Stoddart equipment. 
*Radio Interferen 

STODDART AIRCRAFT RADIO CO. 

6644 SANTA MONICA BLVD., HOLLYWOOD 38, CALIF. 
Hillside 9294 

VLF ! 
14KC 

to 
250 KC 

Commercial equivalent of Asensitivity! 

10 mty 
measure. 

A new achievement using 
Field intensity mic 

meter, 
shielded directive loop. As two -terminal 

meter using 

meter, 1 microvolt. 

UHF ! 

375 MC 
to 

1000 MC 

Commercial equivalent of AN/URM-17 inpuU 

Sensitivity as tw 
Field intensi ytmeasurementsnus using calibratedl 

10 microvolts. 
dipole. frequency 

range includes Citizens Band and UHF 

color TV Bond. 

The ruggedIndividually calibrated and reliable instruments illustrated above serve 

internal standard of reference. 
equally well in field or laboratory. . 

for consistent results using 

Meter scales marked in microvolts and DB above one microvolt. 

average, peak or quasi -peak 
Function selector enables measurement of sinusoidal or complex 

waveforms, giving 

Accessories provide means for h1Cmé°Ófdegailableonducte 
d 

or radiated r.f. voltages. Gray 

ce and Field Intensity. 

Precision Attenuation for UHF I 

Less than 1.2 VSWR to 3000 MC. 
Turret Attenuator: 

0, 10, 20, 30, 40, 50 DB. 
Accuracy ± .5 DB. 

Patents applied for. 

ELECTRONICS - November, 1950 161 

www.americanradiohistory.com



..TO 
TELL 
YOU 
WHY 

LECTRON 
ROSIN CORE 

SOLDER 
Speeds Soldering Operations 
on the Production Line 

Many manufacturers in the radio, electronic, and television industries do 
not gaze into a crystal ball to discover why their soldering operations show 
a 15% increase in speed. They know, GLASER LECTRON ROSIN CORE 
SOLDER, made with an exclusive activated rosin flux, is the reason for this 

speed-up in production. 
GLASER LECTRON ROSIN CORE SOLDER bonds copper and brass perfectly and 

permanently-yet is non -corrosive and non-conductive. Superior to any other 
activated rosin core solder made. 

Profit from the experience of the many economy minded manufacturers. Speed 
up work on your production line-insist on a proven leader, GLASER LECTRON 
ROSIN CORE SOLDER. 

GLASER PLASTIC ROSIN CORE SOLDER has gained o well de- 
served leadership in the industry because of its highest standard of 
quality. Both GLASER LECTRON ROSIN CORE and GLASER PLASTIC 
ROSIN CORE SOLDERS are made of the purest virgin tin, lead and 
perfect flux and are available in any tin -lead alloy and wire gauge. 

OTHER GLASER PRODUCTS 
Glaser Solder Preforms, Glaser Bar, Ingot or Solid 
Wire Solder. Glaser Fluxes for every purpose. 

Our Engineering Department will gladly assist you with 
any soldering or flux problem, without obligation. 

GLASER LEAD CO. INC. 
21-31 WYCKOFF AVENUE BROOKLYN 27, N. Y. 

RENDERING DEPENDABLE SERVICE TO AMERICAN INDUSTRIES SINCE 1922 

TUBES AT WORK 
(Continued on p 122) 

servations by telephone to the oper- 
ating personnel in the control room 
on the floor below. The numerous 
disadvantages of such a method 
are apparent and the system was 
soon abandoned and replaced by a 
television installation. 

Two television cameras were 
placed on the observation deck and 
the required information was trans- 
mitted to the control room where 
it could be observed directly by the 
engineers in charge of tunnel oper- 
ation and the engineers responsible 
for proper functioning of the ram 
jet. Rapid and precise setting of 
test conditions was possible which 
resulted in more rapid testing and 
the saving of expensive wind -tun- 
nel testing time. 

Rocket Research 

The NACA Lewis Rocket Labor- 
atory has also made use of this 
new medium. A great deal of re- 
search is concerned with new and, 
as yet, untried compounds for use 
as propellants. Many of the fuels 
and oxidants exhibit poisonous, 
corrosive or explosive character- 
istics. They may be difficult to 
handle by themselves and, when 
they combine within the rocket 
engine, it is not always possible to 
predict the result. The Rocket 
Laboratory has a special test cell 
for hazardous experiments remotely 
located from the principle installa- 
tions. This cell is equipped with 
television allowing personnel in the 
remote control room to view the 
rocket in operation. The cost and 
availability of many of these com- 
pounds and the hazards involved 
make it expedient to limit both 
the duration and number of test 
runs. The use of television has 
contributed greatly in regard to 
these aspects of rocket testing. 

At a recent technical symposium, 
it was necessary to exhibit some 
interferometer images from a test 
installation located in a small test 
cell over a quarter -mile from the 
auditorium. The limited size of 
the test cell, its location in reference 
to the auditorium and several other 
factors made it impossible for the 
assembled group to view directly the 
images on the interferometer. Co- 
axial cable was installed, a tele- 
vision camera set up in the test 
cell and a kinescope viewer placed 

v 
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FOR ARMED SERVICES COMPONENT REQUIREMENTS -1N69 AND 1N70 

fa 
14. 

` 

DIODES 

GENERAL ELECTRIC germanium diodes must meet the most 
rigid specifications, yet volume production continues to 
drive their prices steadily downward. Compare new G -E 
prices with all others ... then check the following reasons 
for this ever -widening acceptance among electronics de- 
signers, engineers, and equipment makers: 

Dual Mounting-For Convenience-Versatile G -E 
diodes can be mounted two ways: clip them into place 
by means of their husky, non -oxidizing nickel pin 
terminals ... or use each diode's well -tinned, copper - 
clad steel leads to solder it into the circuit. These 
special leads are strong, and flexible, conduct less 
heat than ordinary types, and thus prevent damage 
during soldering. 
Platinum Whisker-For Strength-To assure stabil- 
ity and long life, the G -E diode's pigtail whisker is 
of platinum, which, unlike tungsten, can be strongly 
welded to germanium. 

Moisture Resistant Insulating Case-For Protection 
-A special insulating case of molded, mineral -filled 
phenolic protects this unique welded contact. The 
case is also tapered to assure correct polarity mount- 
ing. These diodes are so easy to handle-you can 
install 'em in the dark! 

Looking For A Long Life Diode? We've got 'em! The com- 
plete G -E line includes four general purpose diodes, two 
JAN types, two TV types (more than half a million of these 
have already been supplied to TV receiver manufacturers), 
one u -h -f model and the high quality quad of four balanced 
diodes. For product and application engineering service, 
inquire at the G -E electronics office' near you, or write: 
General Electric Company, Electronics Park, Syracuse, N. Y. 

oei Cl!/!L/e?airez U'o ?/!Z /- 

Max Ratings at 
Peak Inverse Voltage 75 
Max Continuous Inverse Voltage 60 
Average Rectified Current (ma) 40 
Peak Rectified Current (ma) 125 
Surge Current (ma) 400 
Temp. Range °C -50 to +70 

1PO0 
125 
100 

30 
90 

350 
-50 to +70 

Characteristics at 25°C 
Max Inverse Current at -50v(ma) .85 .41 
Max Inverse Current at -10v(ma) .05 .01 
Min Forward Current at +1v(ma) 5.0 3.0 
Average Shunt Capacitance (mmfd) 0.8 0.8 

GENERAL() ELECTRIC 

DANNY DIODE 

NEW 
DIODE 

HANDBOOK 
Now in 2nd Printing! Here are 68 pages of 
facts on characteristics, advantages, and cir- 
cuitry of diodes. Charts, curves, diagrams, 
typical applications. Leatherette bound, loose- 
leaf style. Supplementary sheets furnished 
free as published. Worth many times its 
modest price of $1.25. Send check or money 
order to: General Electric Company, Section 
4110 Electronlu Park, Syracuse, New York. 
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A NEW 

A. C. METER 

DAMDING MAGNETS 

DAMPING VANE 

These new A. C. instruments are Magnetically Damped by 

use of Alnico Magnets and are of the Repulsion Vane Type 

using carefully aged and impregnated 
field coils and multipliers. All standard 
ranges available in round, rectangular 
or square case styles and are guaranteed 

for one year against defects in workmanship or 

materials. Refer inquiries to Dept. F-110. 

Burlington Instrument Co., Burlington, Iowa 

PARTS 
Cost less when made by 

MU LTI-S WAGE 
The economy way to get 

a million small parts 

similar to these - 
Examine the tubular metal parts shown here twice 
size. If you use anything similar ... in quantities of 
over a million ... important savings can be yours. 
Send us the part and specs. Our quotation will 
show why the Bead Chain Company's MULTI - 
SWAGE Process has long been known as the most 
economical method of making electronic contact 
pins, terminals, jacks and sleeves. And, why nuire 
and more users of mechanical parts (up to 1/4" dia. 

and to 2" length) employ our facilities. 
BWRITE for Data Bulletin. 

THE BEAD CHAIN MANUFACTURING CO., 

Tr. Mark 88 MOUNTAIN GROVE ST., BRIDGEPORT 5, CONN. 

Just Published! 

ANTENNAS 
I. A new book that thoroughly covers basic an- 
tenna theory, methods of antenna measurements. 
and their engineering applications to antennas for 
all frequency ranges. Treats the significant topics 
of point sources-power, field, and phase patterns- 
mutual impedances of an- 
tennas-end fire and broad- 
side arrays-linear, loop, 
slot, helical and other 
types of antennas . 
stressing the practical as- 
pects of antenna problems 
throughout. Includes re- 
cent advances In the field. 
and scores of diagrams, equations, tables, and 
formulas supplement sub - 
wets discussed. By John 
D. Kraus. 533 pages, 368 
illustrations, $8.00. 

AT E 

TRANSMISSION LINES 
AND NETWORKS 

2. An up-to-the-minute guide book of information 
on the theory and applications of transmission lines 
and four -terminal networks. Discusses transmission 

lines from an analysis of a -c 
iiii,steady-state lines with no reflec- 
tion, to special considerations 
for radio -frequency lines, tele- 
phone, and telegraph lines, and 
power transmission lines. Points 
up useful material on four -term- 
inal networks, and the appli- 
cation of theory to attenuators, 
impedance -matching networks, 
and filters. Provides present- 
day transmission line charts 
and their use. By Walter C. 
Johnson. 367 pages, illustra- 
tions, $5.00. 

HIGH SPEED 
COMPUTING DEVICES 

3. Here is a practical manual that gives the various 
mathematical methods and physical mechanisms 
which have been developed for use in automatic com- 
putation. Familiarizes you with the general charac- 
ter of computing machines 
outlines the arithmetic tech- 
niques employed in their op- 
eration . and describes 
basic circuits used to perform 
various computing machine 
functions. Describes com- 
puters to provide examples 
of the integration of tech- 
niques and components into 
complete systems, and dis- 
cusses switches and gates, 
arithmetic systems, data con- 
ersion equipment, etc., etc. 

Edited by W. W. Stifler, Jr., 
E.R.A., Inc. 440 pages, 90 
illus., $6.50. 

RADIO ENGINEERING 
HANDBOOK 
New Fourth Edition 

4. Provides quick answers to routine and special as- 
signments in communications, broadcasting, aircraft 

radio, television, and re- 
lated fields. Reflecting mod- 
ern developments in the 
field, this handbook gives a 
complete coverage of every 
aspect of radio engineering 
-from inductance. Power - 
supply systems, and elec- 
tron tubes ... to receiving 
systems, and code reception 
-all arranged in concise. 
quick -reference form. By 
Keith Hen nay, Editor -in - 
Chief. 1197 pages, 1038 
ill., $10.00. 

I- 

See them 10 days free 

McGRAW-HILL BOOK CO., 
330 W. 42nd St., N. Y. C. 18, N. Y. 
Send me book(s) corresponding to numbers en- 
circled below for 10 days' examination on approval. 
In 10 days I will remit for book(s) I keep, Plus 
few cents for delivery, and return unwanted book(s) 
postpaid. (We Day for delivery if you remit with 
this coupon; same return privilege.) 

1 2 3 4 

Name 

Address 

City Zone State 

Position L-11- 50 
This offer applies to U. S. only 
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a transformer? 
leek 

eeie/e. 

!6'eno'j,r Specialized Dynamotors 

are made for the Job! 

Whenever DC power is required at other than the supply 
voltage, Bendix* Specialized Dynamotors function as DC 
transformers. They can be wound for any input or output 
voltage between 5 and 1200 volts, and they can deliver 
power up to 500 watts. Multiple outputs can be supplied to 
correspond with several secondaries on transformers, and 
their output voltages can be regulated within close limits 
regardless of input voltage or load variations. Bendix 
Specialized Dynamotors are tailored to the exact require- 
ments of each application by the design of the windings used 
in standardized frames. This reduces the cost, size and 
weight to an absolute minimum, consistent with the oper- 
ational requirements. Compliance with Government speci- 
fications is assured by the choice and treatment of materials 
and the basic design. A complete description of your require- 
ments will enable our engineers to make concrete recommenda- 
tions ... All orders are filled promptly and at moderate cost. 
*REG. U. S. PAT. OFF. 

RED BANK DIVISION OF 
BENDIX AVIATION CORPORATION 

RED BANK, NEW JERSEY 
Expert Sales: Bendix International Division, 72 Filth Avenue, N. Y. 11, N. T. 

Write for this colorful and informative book 
-it's free. You'll find it loaded with facts 
and figures about all types of dynamotors. 

RE 3.4$ iriANK 
DVSON 

AM. 
AVIATION CORPORATION 
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444 RELAYS 
ARE PERFORMANCE PROVED! 

INDUSTRIAL RELAYS 

AIRCRAFT RELAYS 

ÌA ---T.17 

SPECIAL RELAYS 

You get better service from LEACH RELAYS because thousands of types of 
relays for thousands of applications have been proved -in -use for over 30 years. 

LEACH RELAYS are designed with an exceptionally high factor of safety 
for extra dependability. Simplicity of designs makes installation quick, easy 
and inexpensive. Get all the facts and make your own comparisons. LEACH 
RELAYS' outstanding performance, reliability, sturdiness and economy have 
been proved -in -use. 

Highest standards of engineering, materials and workmanship assure long 
safe, efficient, trouble -free service. 

FOR BETTER CONTROLS THROUGH BETTER RELAYS-COV'ACT LEACH 

5515 AVALON BOULEVARD. *LOS ANGELES 3. CALI/. 
Representatives In Principal Cities of U. S. and Canada 

TUBES AT WORK (continued) 

in the auditorium. There the 
assembled group, without having 
the continuity of the discussion 
interrupted, was able to view 
images several times larger and 
more brilliant than the original. 

Equipment 

The television cameras used in 
these installations are revamped 
Army units formerly used in radio - 
controlled glide bombs which were 
becoming quite effective at the 
close of World War II. To mini- 
mize the flicker inherent in the 
original design, the verticle scan- 
ning rate was increased from 40 to 
60 frames per second. The frame 
frequency was synchronized with 
the 60 -cycle mains frequency to 
arrest the motion of any non - 

Viewer on panel in control room of 
supersonic wind tunnel is ten -inch tube 

linear portions of the picture. For 
greater detail the horizontal or 
line frequency was increased from 
14,400 to 19,200 cycles per second, 
producing a 320 -line picture. 

In their original state all the 
camera controls were an integral 
part of the unit. It was then im- 
possible to make adjustments dur- 
ing the test run and serious de- 
gradation in picture quality while 
the test was in progress might 
occur. Accordingly, the more im- 
portant controls were removed from 
the camera unit and placed on a 
panel near the viewing equipment, 
so allowing the observer to keep the 
picture quality at a usable level. 
The limiting factor in achieving 
maximum resolution was apparently 
in the war -time image orthicon. 

These cameras, designed for 24- 
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Center, on black background, 
are the eight standard sizes of 
Arnold Tape -Wound Toroids. 
Around them are a number of 
other cores of special nature 
produced for individual needs. 

ARNOLD TTOROIDALD CORES 
APPLICATIONS 

MAGNETIC AMPLIFIERS 
PULSE TRANSFORMERS 

NON-LINEAR RETARD COILS 
and TRANSFORMERS 

PEAKING STRIPS, and many other 
specialized applications. 

RANGE OF SIZES 
Arnold Tape -Wound Toroids are 
available in eight sizes of stand- 
ard cores-all furnished encased 
in molded nylon containers, and 
ranging in size from Y2" to 2Y2" 
I.D., 3/a" to 3" O.D., and Ya" to 
Y2" high. 

RANGE OF TYPES 
These standard core sizes are 
available in each of the three 
magnetic materials named, made 
from either.004", .002" or .001" 
tape, as required. 

of DELTAMAX 
4-79 MO-PERMALLOY 

SUPERMALLOY* 
In addition to the standard toroids described at left, Arnold 
Tape -Wound Cores are available in special sizes manufac- 
tured to meet your requirements-toroidal, rectangular or 
square. Toroidal cores are supplied in protective cases. 

*Manufactured under licensing arran,eementr rich N'ertern Electric Company. wan orno 

THE ARNOLD ENGINEERING COMPANY 1 
SUBSIDIARY OF ALLEGHENY LUDLUM STEEL CORPORATION 

General Office & Plant: Marengo, Illinois 
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PRECISION POTENTIOMETERS 

Various types of potentiometers cus- 

tom wound to specifications are 

available. They feature extremely 

close limits in electrical characteris- 
tics and mechanical construction, 

low electrical nose, low torque, and 

long life. 

All types will operate within speci- 

fied limits of performance at tem- 

peratures -55° C. to +55° C., 95% 

relative humidity at altitudes up to 

50,000 feet. Corrosion resistant ma- 

terials are used throughout and all 

insulating parts are fungicided. Our 

potentiometers meet AN -E-19 speci- 

fications. 

We invite your inquiries and speci- 

fications. 

A minor modification of the standard sinu- 
soidal potentiometer type RL -11-C (as illus- 
trated) permits operation up to 1800 RPM. 
After a test of 28 million cycles at 1800 RPM, 
one of these units showed negligible wear. 

Write for Bulletin F-68. 

THE GAMEWELL COMPANY 
Newton Upper Falls 64, Massachusetts 

COSSOR 
tQUALITY 

Unique twin beam flat face tube permits 
EXACT time comparison of two wave- 

forms without phase or frequency error. 
Beams are independent vertically and locked 
in horizontal direction, can be separated, 
superimposed or crossed for any comparative 
test ... and .. . 

Model 1035 TWIN BEAM SCOPE (illus- 
trated) offers these additional features: 

DIRECT time measurement on calibrated 
controls from 150 millisec. to 1 microsec. 

DIRECT voltage measurement on each 
beam from 500 volts to 1 millivolt. 
Recurrent or triggered sweeps from 150 milli - 
sec. to 5 microsec. High gain, wideband 
amplifier, -3 de. at 7 Mc: 

Write for details on Model 1428 Scope 
Camera for still or moving film records. 

All instruments and spares 
in stock New York. 

WHEN TIMING COUNTS 

you can count on 

Cossor Twin Beam Scopes 

$465 fob Halifax 
$650 fob New York 

COSSOR (CANADA) LIMITED 
301-303 Windsor Street, Halifax, N. S. 

BEAM INSTRUMENTS CORPORATION 
Room 907, 511 5th Avenue, New York 17, N.Y. 
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"know how" 

SPRINGMAKING "know how" 
-and, of course, modern manu- 
facturing facilities-can mean a 

lot to spring users. The three 
springs illustrated above are 
good examples of how Accurate 
can slash spring costs with mod- 
ern methods. Where previously 
multiple operations and intensive 
inspection was required in the 
manufacture of these springs, 
Accurate was able to develop 
means of producing each in a 
single operation so accurately 
that inspection by the users could 
be eliminated or substantially re- 
duced. And the unit price of each 
is a fraction of a cent! Since tens 
of millions of each of these are in 
daily use the overall savings are 
very sizable. 

We'd like to show those of you 
who are users of large quantities 
of springs how we can cut your 
costs. Write or call today. 

,NMOMUM(0).(ie(a('iÍb(me 

Aezeo 
A dependable source of supply! 

ACCURATE SPRING MFG. CO. 

3830 W. Lake St. Chicago 24, Ill. 

eveiptga; e A° "4 g'terrnieirt o. 
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.i 
For inserts in coax- - 

jot connectors, "Teflon" helps 
eliminate distortions in the 

circuit. 

5 reasons why 

DUPONT ITEFLONII 

gives unequaled efficiency 

in high -frequency transmission 
À 

Coaxial spacers molded of 
"Teflon" can boost transmission - 
line efficiency more than 10(ßc. 

In coaxial cables, "Teflon" is 

resilient and flexible and has high 
dielectric strength and low loss factor. 

"TEFLON" is supplied by Du Pont in molding 
powders, tape, and water dispersions. We will gladly 
suggest molders or fabricators who can supply 
finished parts of "Teflon." Write today for more 
information. Our technical staff will be glad to help you. 
E. I. du Pont de Nemours & Co., (Inc.) 
Polychemicals Department, Sales Offices: 350 Fifth Ave., 
New York 1, N. Y.; 7 S. Dearborn St., Chicago 3, Ill.; 
845 E. 60th Street, Los Angeles 1, California. 

For high -frequency, 
high -voltage, high - 
temperature wires, the 

heat -resistance of 
"Teflon" makes it a 

superior insulator. 

1 

DU PONT'S NEW "TEFLON" tetrafluoroethylene resin 
is proving to be an excellent insulation for high - 
frequency wires and cables, coaxial transmission 
lines for FM radio and TV, and coaxial connectors. 
"Teflon" offers all these advantages: 

OLow dielectric constant-The dielectric con- 
stant of "Teflon" (2.0) is less than half that of cera- 
mic! This new Du Pont plastic practically eliminates 
reflections and distortions in a transmission line when 
used as insulation in coaxial cables and connectors. 

O Low loss factor-The loss factor of "Teflon" 
is less than 0.0005 over the entire range of frequen- 
cies measured to date. Almost no power is lost 
through transmission -line spacers made of "Teflon." 

© Heat -resistant - The heat -resistance of 
"Teflon" is higher than that of any other thermo- 
plastic (withstands up to 500°F.). And its electrical 
properties show little change up to 400°F. 

O Tough and resilient-"Teflon" withstands 
abuse-won't crack if dropped. It is resilient and 
flexible even at extremely low temperatures. Resists 
damage from vibration or bending when used as 
insulation on wires and cables. 

OZero moisture-absorption-"Teflon" shows 
a moisture -absorption of 0.00% by A.S.T.M. 
D570-42. Hence its electrical properties are unaffect- 
ed even after prolonged soaking in water. 

*REG. U. 5. PAT o 

Better Things for Better Living 
... through Chemistry 
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STUPAKnFF 
Announces 

a LOW-COST 
High -Performance 

K 

Ë.L 

Here is a well -made, de- 
pendable, low-priced Kovar- 

Glass Seal, with the following 
highly desirable features: 

Easy to Assemble 
Mechanically Strong 

High Flashover Voltage 
High Thermal Shock Resistance 
Attractive Appearance 

Immediate Shipment 
Low Cost 

Write for Samples and Prices 
Typical Stupakoff Kovar- 

Glass Seals 

STUPAKOFF 
CERAMIC & MANUFACTURING CO. 

LATROBE, PA. 

TUBES AT WORK (continued) 

volt d -c operation, were reworked 
and operated from power supplies 
energized by the 115 -volt a -c mains. 

The camera to be installed in the 
Schlieren receiver in the test cap- 
sule at the supersonic wind tunnel 
was subject to additional alteration. 
When the atmospheric pressure 
drops to 10 -inch mercury, serious 
arcing takes place in the high - 
voltage circuits with corresponding 
deterioration of the picture. To 
overcome this difficulty a pressure - 
tight vessel was constructed and 
the camera placed within. This 
vessel was vented to atmosphere 
and service air allowed to flow 
through the interior for cooling 

Acoustic Shields 

Since the sync pulse generators, 
audio amplifiers and the voltage 
regulators are an integral part of 
the camera unit, means for adequate 
ventilation must be provided. In 
addition to the general cooling air 
circulating through the camera 
compartment, low -velocity jets of 
air were directed to the face of the 
orthicon and also to several com- 
ponents which had a tendency to 
operate at an elevated temperature. 
All these steps were helpful but 
there still remained a tendency to- 
ward picture deterioration which 
would begin after several hours. 

Cameras are often located in 
areas of high ambient noise level. 
To minimize microphonic pickup 
acoustic shields have been con- 
structed and successfully used. Un- 
fortunately most materials having 
favorable acoustic properties are 
also effective thermal insulators. 
Accordingly it was found necessary 
to make provisions for circulating 
cooling air through the interior of 
the acoustic chamber to maintain 
satisfactory operating temperature. 

The viewing equipment consists 
mainly of commercial receivers. 
Ten -inch kinescopes are used in the 
control rooms. Where it is desired 
to accommodate a larger group of 
viewers, units employing sixteen - 
inch picture tubes have been in- 
stalled. As a service device, a port- 
able monitor with a three-inch tube 
has proved valuable for checking 
cameras and making minor adjust- 
ments. The horizontal oscillators 
on these units were altered to allow 
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RCA WO -56A 

DUAL CONTROLS FOR "COARSE" AND "FINE" ADJUSTMENTS 

V GAIN SYNC SWEEP HGAIN 

STEP SELECT COARSE STEP 
VERNIER ADJUST FINE VERNIER 

No hunting or fumbling for controls when adjusting 
Vertical Amplifier Gain, Sweep Frequency, Sync In- 
jection, and Horizontal Amplifier Gain. 

FEATURING - 
Giant RCA 7.1P1 cathode-ray tube. 
Direct -coupled, 3 -stage, push-pull, verti- 
cal and horizontal amplifiers. 
Frequency -compensated and voltage cali- 
brated attenuators on both amplifiers. 
A set of matched probes and cables. 
Panel -source of 3 volts peak -to -peak cali- 
brating voltage. 
Identical vertical and horizontal amplifiers 
with equal phase -shift characteristics. 
Retractable light shield for convenience 
and visibility. 
New green graph screen with finely ruled 
calibrations. 
Magnetic metal shield enclosing CR tube 
to minimize hum -pickup from internal 
fields. 

SPECIFICATIONS- 
Deflection Sensitivity: 10 rms millivolts 
per inch. 
Frequency Response: Flat within -2 db 
from dc to 500 Ikc; within -6 db at 1 Mc; 
useful beyond 2 Mc. 
Input Capacitance: Less than 10 uuf with 
WG -216A Low -Capacitance Probe. 
Square -Wave Response: Zero tilt and over- 
shoot using dc input position. Less than 
2% tilt and overshoot using ac input posi- 
tion. 
Linear Sweep: 3 to 30,000 cps with fast 
retrace. 
Trace Expansion: 3 times screen diameter 
in vertical and horizontal axis, with 3 
times centering control. 
Size 13%" h, 9" w, 16%" d. Weight only 
31 pounds (approx.) 

ADVANCED SWEEP FACILITIES- 
Preset fixed sweep positions for vertical 
and horizontal television waveforms. 
Positive and negative syncing for easy lock - 
in of upright or inverted pulse waveforms. 
60 -cycle phase -controlled sweep and syn- 
chronizing. 

eair 

ONLY 
519750 

Suggested 
User Price 

A O`CIllO; 

Includes set of matched probes and cables (direct probe and 
cable, low -capacitance probe and ground lead) 

Built for laboratory, factory, or shop use, the WO -56A combines the 
advantages of high -sensitivity and wide -frequency range in a very small 
instrument with a large cathode-ray tube. 

Designed with the user in mind, 
this new 'scope can be depended upon 
to provide sharp, bright, large, and 
accurate pictures of minute voltage 
waveforms over the entire useful sur- 
face of the 7JP1 screen. 

The direct -coupled amplifiers are 
provided with ac positions so that 
measurements can be made with or 
without the effects of any dc compo- 
nent. 

Square -wave reproduction is ex- 
cellent, whether the application is 
low -frequency TV sweep -alignment 
or observation of high -frequency 
steep -fronted sync and deflection 
waveforms. 

The excellent linearity and fast re- 
trace of the sweep or time base are 
functions of the Potter -type oscillator 
and the undistorted reproduction of 
the sawtooth by the wide -band hori- 
zontal amplifier. The preset -fixed po- 
sitions provide rapid switching be- 
tween vertical and horizontal wave- 
forms in TV circuits. 

Truly, the WO -56A is a most useful 
and practical instrument for every- 
day work in the fields of television, 
radio, ultra -sonies, audio, and a wide 
array of industrial applications. 

For details, see your RCA Distribu- 
tor, or write RCA, Commercial Engi- 
neering,SectionK42X,Harrison,N J. 

RADIO CORPORATION of AMERICA 
TEST EQUIPMENT HARRISON. N.J. 
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IMPRESSIVE 

LABORATORY 

STANDARD 

Video Oscillator TF 885 is a wide range 

beat frequency oscillator, impressive 
alike in performance, stability and 
appearance. It embodies thermally 
screened oscillators, dual frequency 

standardisation, a ladder - network 

attenuator and really effective automatic 
level control. The output, monitored by 

a vacuum tube meter, may be of sine or 

square waveform and is continuously 

variable from 316N.V up to 31.6V-1 watt 
into 10000 sine, or 64V peak -to -peak. 
The frequency cover -2 bands on a gen- 

erous 8 -inch dial-is 25 c/s to 5 Mc/s sine 

and 50 c/s to 150 kc/s square. At full 

load individual harmonics are generally 
below 3 %, falling considerably at lower 

outputs. The frequency characteristic is 

within ldb, as are the attenuator steps at 

other than extreme h.f. attenuation. 

Further particulars are obtainable from any of the addresses below. 

MARCONI INSTRUMENTS LTD 
U.S.A. Sales and Service: 23-25 Beaver Street, NEW YORK, 4 

CANADA : CANADIAN MARCONI LIMITED, Marconi Building, St. Sacrament Street, MONTREAL 
ENGLAND (Head Office and Works) : ST. ALBANS, HERTFORDSHIRE 

DESCRIPTION 

FREE! Send for Folder 50A for full information 

Manufacturers of STAINLESS STEEL FASTENINGS 
CASTLETON -ON -HUDSON, NEW YORK 

WHERE HDELITY COUNTS 

ANN BLYTH starring in 

Universal -International's 
"Katie Did It" 

D-33 
DYNAMIC FULL VISION 

MICROPHONE 
Lovely Ann Blyth, star of Universal- 
International Pictures, is one of the 
many stars relying on microphones 
made by American to reproduce with 
fidelity the tonal qualities of dramat- 
ic interpretations. Many radio, tele- 
vision and motion picture companies 
throughout the world are using the 
new American D-33, Full Vision, Dy- 
namic Microphone. 

Beautifully designed, attractively fin- 
ished in Gold and Black. This new dy- 
namic microphone provides superior 
quality with omni-directional pickup 
and requires no pre -amplifier. The 
D-33 is readily adaptable for stand 
or suspension and is quickly detach- 
able for hand use. Weighs only sev- 
en ounces. The D-33 is available in 
any impedance 30 to 500 ohms and 
is equipped with "Latch -lock" plug 
and 25 feet of 2 conductor shielded 
cable. 

V D-33 
FULL VISION 

DYNAMIC 

MICROPHONE 
For TV AM FM 

Broadcasting 

Recording 

Public Address 

WRITE FOR DESCRIPTIVE CATALOG 

American Microphone Co. 
370 S. Fair Oaks Ave,Pasodena 1, Cal. 
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inemomme_ 
TO PRODUCE WAXES AND COMPOUNDS 

AND SOLVE INSULATION i 
PROBLEMS 

The television industry(lebte,..., ' had a serious insulation 
problem with fly -back transformers...all available waxes were 
tried and they just couldn't hold up. Mitchell -Rand undertook 
to develop an Impregnating and Dip Coating Wax which would 
stand the gaff and produced 

R4005"wpjT 
FOR INSULATING AND MOISTURE PROOFING...AND THE PROBLEM 
WITH FLY -BACK TRANSFORMERS FOR TELEVISION USE IS NO MORE! 

ie-4005 SPECIFICATIONS 
MELTING POINT (DRIP) 260/265 F 

COLD FLOW (M -R) 255/260 F 

PENETRATIONS 

32/200/60 10-12 
77/100/5 19-21 
115/50/5 28-32 

(OLOR Tan 
APPLICATION TEMPERATURE 285/350 F 

SPECIFIC GRAVITY 0.91 
FLASH POINT 490 F 

SOFTENING POINT (BAR) 250/260 F 

DIELECTRIC DISSIPATION 

AND POWER FACTOR 0.0054 
`DIELECTRIC CONSTANT 2.24 

M -R THE 

ELECTRICAL 
INSULATION 

HEADQUARTERS 
FOR 61 YEARS. 

R-4005 for impregnating and dip coating coils, transformers, capacitors, etc., 
features high melting point, low impregnating viscosity, good electrical properties, 
resistance to low temperature crazing, good transparency and good adhesion. 
R-4005 is recommended for extreme high temperature applications on parts de- 
signed to operate up to 105-110°C, and its low temperature flexibility, coupled 
with its low degree of thermal shrinkage, make R-4005 well suited for units that 
must withstand extreme low temperatures down to minus 40°C. Its low electrical 
loss factor recommends -4005 for impregnating special high quality coils. By 
altering wax bath temperatures and preheat cycles a wide latitude of single dip 
coating thicknesses can be obtained. The relatively transparent coatings are easily 
read through, and the surfaces obtained are semi -gloss and relatively non -blocking. 

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

MITCHELL -RAND INSULATION CO. Inc. 
RAY Ortlandt 7-9264 NEW YORK 7, N. Y. 

A PARTIAL LIST OF M 'PRODUCTS: FIBER.-. -- i PAPERS 
AND TWINES CABLE FILLING AND POTHEAD COMPOUNDS FRICTION TAPE AND SPLICE TRANSFORMER COM- POUNDS FIBERGLAS SATURATED SLEEVING ASBESTOS SLEEVING AND TAPE VARNISHED CAMBRIC CLOTH AND TAPE MICA PLATE, TAPE, PAPER, CLOTH, TUBING FIBERGLAS BRAIDED SLEEVING COTTON TAPES, WEBBINGS AND SLEEVINGS IMPREGNATED VARNISH TUBING INSULATED VARNISHES OF ALL TYPES EXTRUDED PLASTIC TUBING 
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a Mighty Midget Built for 
Millions of Operations 

semi -knife-edge bearing 
reduces frictional wear 

This is Ward Leonard's new Bulletin 110 Midget 
Relay for long, trouble -free service, particularly in 
equipments subject to vibration. 

Exceptionally good vibration characteristics are due 
to proper proportioning of contact masses and spring- 
ing combined with heavy pressures on both normally 
open and normally closed contacts. 

Higher contact ratings than most midgets. Available 
up to 3 -pole, double throw. Contact finger leads are 
insulated with the new, impregnated glass -fiber tubing. 

Write for Bulletin 110. Ward Leonard Electric Co., 
31 South Street, Mount Vernon, N. Y. Offices in prin- 
cipal cities of U. S. and Canada. 

WARD LEONARD 
ELECTRIC COMPANY 
Reace-E cietuz 
RESISTORS RHEOSTATS RELAYS CONi6,A OEVICf., 
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TUBES AT WORK (continued) 

their operation at the higher fre- 
quency. 

For combustion study, the color 
of a flame contains a wealth of 
information concerning its char- 
acteristics. Observation of the 
flame becomes of increased impor- 
tance when it is realized that such 
a procedure provides the only 
method of providing certain in- 
formation. Unfortunately the 
group in charge of operating the 
combustor does not always have 
free access to viewing the unit 
while it is in the test chamber. 
Color television as a means for 
furnishing operating data would be 
invaluable. 

The frame sequential method 
with mechanical color separation 
appears to be a practical solution 
for industrial color television. 
Since all scanning wheels would be 
operated from the same power 
source, there is no difficulty in 
maintaining synchronism. The 
problem of compatibility does not 
exist in industrial television and, 
accordingly, the only limit to maxi- 
mum bandwidth then is one of a 
technical nature. 

The need for rugged, dependable 
television equipment for use in 
engine research is urgent. Equip- 
ment not affected by extreme tem- 
perature and pressure changes is a 
primary requirement. In addition, 
since all engine testing installations 
are noisy, the camera should be 
capable of producing picture sig- 
nals relatively free from noise dis- 
turbances. 

Three -In One Broadcast 
LATEST system to increase the 
usefulness of f -m broadcast chan- 
nels was recently demonstrated by 
William S. Halstead of Multiplex 
Development Corp. Using the 
facilities of former WGYN, New 
York City, he broadcast simultan- 
eously a musical program heard 
on receivers tuned to 97.9 me and 
a second musical program that 
could be picked up only with a 

special receiver. Later, a facsimile 
picture was transmitted over the 
second circuit, with no interference 
to the main program and no slop - 

over into adjacent channels. 
The system is a simplification of 
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BECAUSE FREQUENCIES ARE HIGHER AND TUBES ARE SMALLER 

/ TF you manufacture small electronic tubes, DPi's 
1 new VMF-5 Exhaust Unit pictured here can provide 
a happy ending to your quest for lower, more 
consistent residual gas pressure. 

high vacuum research 
and engineering 

With today's push toward ever -higher frequencies, 
you can't afford to ignore the effect of residual gas on 
the low capacitance demanded in tubes. And with the 
small size of today's tubes, you can't use much getter to 
"clean up" residual gas, because the metallic film 
deposited can result in serious inter -element leakage. 

VMF-5 Exhaust Units quickly take pressure down 
to 0.1 micron Hg before the getter flash, as compared 
with the 10- to 100 -micron pressures to which older 
equipment limits you. They come equipped with 
water-cooled ports that fit any standard tubulation 
or can be fitted with ports of your own design. 
Two a -c solenoid valves (or three if required 
by the design of your rotary exhaust machine) isolate 
the diffusion pump during roughing. 

The VMF-5 is just one of a series of high vacuum 
pumps designed by DPi for the specific conditions of 
the electronics industry. They are made in a wide range 
of pumping speeds. 

Before you go ahead with the design and production 
of a tube exhaust system, call on DPi. There's no 
obligation, of course, and chances are that DPi can 
help build better reliability into your product at less cost. 
Write: Vacuum Equipment Department, Distillation 
Products Industries, 727 Ridge Road West, Rochester 3, 
N. Y. (Division of Eastman Kodak Company) 

Also ... vitamins A and E ... distilled monoglycerides ... more than 3300 Eastman Organic Chemicals for science and industry. 
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TWO -in -ONE 
DCP adds 
or subtracts 

two input voltages 

*Differential Computing Potentiometer 

"Two potentiometers in one" most aptly describes the Fairchild 
Differential Computing Potentiometer. This versatile unit 
makes it possible to combine two input variables and obtain 
an output that is proportional to their sum or difference. 

Available in quantity, the D -C -P costs less than two separate 
type 748 units while offering high resolution and accuracy of a 
single potentiometer. Linearity of ±0.10%, high resolution, 
long life, low noise level, and low torque-all Fairchild Linear 
Potentiometer features - are built into the D -C -P. 

Suggested applications include servomechanisms, instrument 
controls, and computing and analyzing instruments. The D -C -P 
will directly replace two single potentiometers when one is used 
for compensation or correction purposes. For more data, write 
to Fairchild Camera and Instrument Corporation, 88-06 Van 
Wyck Boulevard, Jamaica 1, N. Y. Dept. 140-12A. 

!R C-HlL q 
PRECISION POTENTIOMETERS 

/ 4rGttl V 
Here are (1) Engineering and research 

facilities to work on your particular 
wire problems; (2) Production geared 
to any quality and quantity desired; I I 

(3)Unsurpassed craftsmanship: 
and (4) Wire that's made right " t 

Let us quote ! 

Partial List of 
Products... 
Bare Wire (Hudson 
Wire Division): 
Copper. Brass. Bronze. 
Zinc. Silver-plated. 
Tin. Phosphor.bronze. 
Nickel. Silver. 
Cadmium. 
Specialty Wires. 

Insulated Wire 
(Winsted Division): 
Enameled. Litz. 
Cement -coated. 
Enameled. Cotton. 
Silk. Celanese. 
Glass -libre, Enameled 
Aluminum. Formvar. 
Loop Wire. Etc. 

O.re ej (de Oldest ?u.( 9tZne ee.ryfa.cia a ,1..tszea 

Y 
GENERAL OFFICES: OSSINING, N.Y. WINSTED DIVISION: WINSTED, CONN. 

New Miniature 

Insulated Terminals 

to help your 

miniaturization program 

.. 13980Xp 

t.s HOt 
: 
tÚÓ eESROBÍ B 

iIts/ i 
IHNBYII ; 

e. a 
I ,. , 

X 980XA 
Enla ged 

Featuring extremely small size com- 
bined with excellent dielectric prop- 
erties, three new miniature insulated 
terminals are now available from CTC. 

Designed to meet the requirements 
of the miniaturization programs now 
being carried out by manufacturers of 
electrical and electronic equipment, 
the terminals come in three lengths of 
dielectric and with voltage breakdown 
ratings up to 5800 volts. In addition, 
they have an extremely low capaci- 
tance to ground. 

The X1980XA is the smallest ter- 
minal, having an over-all height of only 
three -eighths of an inch including lug. 
Insulators are grade L-5 ceramic, sil- 
icone impregnated for maximum re- 
sistance to moisture and fungi. 

All terminals have hex -type mount- 
ing studs with 3/48 thread or .141" OD 
rivet style mounting. Mounting studs 
are cadmium plated, terminals are of 
bright -alloy plated brass. 

Write for additional data. 

Turret Split Terminal Double -End 
Lugs Lugs Boards Lugs Swagers 

cuftom or standard the 
guaranteed components 

CAMBRIDGE THERMIONIC CORP. 
437 Concord Ave., Cambridge 38, Mass. 

West Coast Stock Maintained By: E. V. Roberts, 
5014 Venice Blvd., Los Angeles, California 
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* Records on tape 

* Records on discs 

* Plays back both 

* Plays any 78 
R.P.M. Record 

(+1 When connected with the 

proper amplifier. 

IT'S A TAPE RECORDER 

It's CENERAI INDUSTRIES' latest 
sound reproduction triumph 

x 

MODEL 250 
TAPE -DISC RECORDER ASSEMBLY 

Here's a fast-moving money-maker that's loaded with all the fea- 
tures a home -recording enthusiast could ask for. It records on 
tape or disc ... records from tape to disc or disc to tape ... makes 
possible a solid hour of selected uninterrupted entertainment. 

Representing years of development by General Industries- 
oldest name in the phonomotor field-the Model 250 contains 
many design innovations, including foolproof operating 
features that anyone can understand. 

Comprehensive, easy -to -understand service manual is included 
with each Model 250 unit. Included in manual is a suggested 
amplifier circuit as well as a complete amplifier parts list. 

New catalog sheet, describing all of the Model 250 recording 
and playback features will be sent upon request. Write for 
your copy today. 

The GENERAL INDUSTRIES Co. 

DEPARTMENT B ELYRIA, OHIO 
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QUICK FACTS about S.S.WHITE FLEXIBLE SHAFT.' 

They are made in two classes: 

POWER DRIVE-For transmitting rotary power to instruments 
and other mechanisms from small motors or other power sources. 

REMOTE CONTROL-For the control of parts that require auto- 
matic or manual adjustment from a remote point. Remote control 
shafts are engineered for smooth, sensitive control because they 
have minimum torsional deflection, approximately equal deflection 
in either direction of rotation and low internal friction. 

FLEXIBLE CASINGS-Serve as runways to 
prevent "helixing", to protect the shaft and 
to retain lubricant. Casings are metallic, 
fabric -covered and rubber -covered depending 
on the service. 

END FITTINGS - for connecting 
shafts and casings are available for 
almost any shaft application. 

S.S.WHITE SHAFT AND CASING 
COMBINATIONS can be supplied in a 

wide range of diameters and physical 

characteristics in lengths to suit your re- 

quirements. The cooperation of S.S.White 

engineers in working out the most suitable 
combination is yours without obligation. 

WRITE FOR NEW BULLETIN 5008 

It contains the latest inform- 
ation and data on flexible 
shafts and their application. 
Write for a copy today. 

THE 
ezdief 
DENTAL ware co. 

INDUSTRIAL DIVISION 
Dept. E 10 East 40th St. 

NEW YORK 16, N. Y. 

TUBES AT WORK (continued) 

LIMITING 
AMPLIFIER 

POWER 
AMPLIFIER 

979MC 

MIXER 

J 

PUBLIC 
BROADCAST 

SOURCE 

SUBCARRIER 
TRANSMITTER 

NO. I 

SUBCARRIER 
TRANSMITTER 

Na2 

25 KC -- 
±5 KC 

PRE -EMPHASIS 
NETWORK 

LOW-PASS 
FILTER 

3015,000CPS 

BAND-PASS 
FILTER 

45KC -- 
±SKC 

BAND-PASS 
FILTER 

FIG. 1-Simplified block diagram o 
three -channel system using two sub 
carriers. Frequencies other than that of 

main carrier are representative 

the technique first used by E.- H. 
Armstrong in 1934.1 Optimum re- 
sults are obtained with an f -m mod- 
ulator' having s/n ratio of better 
than 60 db from 30 to 15,000 cps. 
By keeping subcarrier modulation 
below -60 db, referred to normal 
program level of the main channel, 
no interference is experienced. 
One or more subcarrier f -m trans- 
mitters are used for additional 
channels, as shown in Fig. 1. The 
carriers are well above audible 
frequencies, those indicated in the 
block diagram being merely rep- 
resentative. Deviation or swing 
employed in modulating these sub - 
carrier transmitters is low com- 
pared with standard broadcast 
practice of x-75 kc. 

In the original Armstrong 
demonstration a receiver was re- 
quired that could separate the sig- 
nals. In the new development, the 
listener on the main channel is 
unaware of the additional intelli- 
gence. At the receiving point, Fig. 
2, output from the regular f -m 
discriminator circuit is fed through 
a high-pass filter to the subcarrier 
receiver unit. Either of the sub - 
carrier channels can be selected 
and the audio output connected to 
the amplifier and speaker. 

Since the multiplex channels were 
developed as a means of intercon- 
necting f -m broadcast stations now 
using telephone lines, no attempt 
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1e/Pes STA LE VOLTAGE r cJ?9i?$///Ve ¿o'ç21fflW 

how to get a 

steady 115 volts... 
General Electric Voltage Stabilizers 
automatically level out variations in line 
voltage between 95 and 130 v almost 
instantaneously. They deliver, to voltage - 
sensitive equipment, a constant a -c potential. 
e Rated output is 115 volts-for any 
input between 95 and 130 volts. (Other 
output voltage ratings are available.) 
to Variation from rated output is less than 

1% for constant loads of unity power factor. 
e Ordinary voltage surges-caused by 
inductive kicks, switching, etc.-are absorbed. 

Stabilizers have no moving parts, require 
virtually no maintenance. 

Illustrated is the 50 -volt-ampere model. Others 
are available with ratings from 15- to 5000 -va. 
For general information write for Bulletin GEA -3634B. 
Apparatus Department, General Electric Company, 
Schenectady 5, N.Y. 

Your G -E office will be glad to evaluate your particular 
needs; or we can advise you by mail if you will give us 

data and a description of the circuit and load. Address inquiries 

to Specialty Transformer Sales Division, 1635 Broadway, 
Ft. Wayne, Indiana. 

GENERAL 

Stabilizers are us': for such voltage - 
sensitive devices as: motion picture sound 

equipment, radio testing equipment, 

telephone equipment, laboratory 
equipment, and even regulating circuits 

for rural home appliances. 

ELECTRIC 
411-78 
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Special Shapes an.1 Features? ... Toleri nces within 
.0005" ... Let our experien _e in supplying Dreci,ion 
small and medium sized gears with such features 
solve these production pro& leris for you ... Ask for 
quotation on yoar job tpeciuications Circular 
on Request. 

MEMBER OR 

GERES 
WITH 

SHAPES 

SPUR 
WORM 

SPLINE 
HELICAL 
SPROCKET 
STRAIGHT BEVEL 

GROUND THREADS 

1021 PARMELE STREET, ROCKFORD, ILLINOIS 

ljnte 
ACCURATELY 

10 MICROSECONDS TO 1 SECOND 

THE AMERICAN 
HIGH SPEED CHRONOSCOPE 

Simple, Accurate and Reliable, the Chronoscope indicates signifi- 
cant time intervals directly in milliseconds. Dperation is complete- 
ly automatic and the tine indicator toes not drift. A few of the 
varied applications include-relay, c ntactorand fuse testing, shut- 
ter speed and flash lam3 timing, automatic system development 
and human reaction studies. PRICE $375. Wr;te for Bulletin 10011. 

When time is your problem-Consult us 

AMERICAN C'N1[INC)S('C1PE CORPORATION 
316 WEST FIRST STREET MOUNT VERNON, N. Y. 

TELEPHONE: MOUWT VERNJIT 4-2030 

TUBES AT WORK (continued) 

ABOVE 20KC 

HIGH-PASS L SUBCARRIER 
FILTER RECEIVER 

CH "CH4 
FROM F -M DISCRIMINATOR 

OUTPUT CIRCUIT 

F -M 
RECEIVER 

AUD 
OUTPUT 

AMPLIFIER 

FIG. 2-Block diagram of demonstration 
receiving setup for three channels 

has been made to extend the fre- 
quency range beyond 10 kc. At 
the same time, there is no deterior- 
ation to the regular 30 -15,000 -cps 
response to the main channel. 

In the broadcast network appli- 
cation, the auxiliary channels can 
be used for teletypewriter, fac- 
simile, audio program or even a 
program that is being relayed in a 
direction opposite to that in which 
the main broadcast network is set 
up. Alternatively, a station carry- 
ing one network program for listen- 
ers can at the same time relay a 
different network program for the 
benefit of another station or sta- 
tions in the physical chain. 

One variation of these arrange- 
ments is shown in Fig. 3. This 
possible combination shows three 
f -m broadcast stations with their 

SUBS 
RADIO 

BROADCAST 
PROGRAM 

L 75 MI 

1\ / 

)` 

T W X 

NEW YORK 

r75 MI 

11 PHILADELPHIA 

,' 

BALTIMORE 
75 Q 

BROADCAST 
PROGRAM 

T W X 

SUBS 
RADIO 

FIG. 3-A possible three -station f -m 
broadcast network with subcarrier sub- 
scription radio and teletype channels 

superimposed 

180 November, 1950- ELECTRONICS 

www.americanradiohistory.com



EAK 
IN 

POWER 

VERSATILITY 

QUALITY 

PERFORMANCE 

'_41111111111.1111.11111112> J. 

TYPE PK RELAY 

HERE ARE THE FACTS AND FIGURES: t 
CONTACTS: 10 amp, standard. 24 volts D.C., 115 

volts A.C. 
15 amp. corrects available. 

SENSITIVITY: D.C.: 4 pole 1.5 watts 
2 pole .7 watts 

A.C.: 4 pole 5 volt amperes 
2 pole 2.5 volt amperes 

Can also be furnished in 6 pole AC 
and DC up to 4000 Ohms. 

COIL: To 115 volts D.C., 230 volts A.C. 

NOMINAL HEAT USE: D.C. 30`'C above room ambient 
A.C. 45`C above room ambient 

MAX. INPUT FOR 85° RISE: D.C. 5 watts 
A.C. 11 volt amperes 

MOUNTING: Base or end mounting 

WEIGHT: 4.5 oz. 4 P.D.T. 

WEIGHT HERMETICALLY SEALED: 7.7 oz. 

DIMENSIONS: Open Relay -21/1s", 1'/8", 21/i6" 
Sealed Relay -31/2", 11/2", 25/16" 

Overall Mounting Flange -31/4" 
Center to Center Mounting Holes -2°°/i6" 

A Quality Relay 
The new Allied PK Relay is de- 
signed to offer versatility in a 
power relay where quality and 
law cost are factors. Besides sta- 
bility in operation its reliability 
allows a range in applications 
from high quality instruments to 
vending machines. Tie PKU relay 
will comply with Underwriters' 
Laboratories requirements and can 
also be supplied iermetically 
sealed. 
Bulletin PK gives complete 
datails. Send for your copy 
today. 
B: sure to send for your copy of 
Allied's Relay Guide. It gives the 
engineering data for 27 Allied 
relays in a concise tabular form 
for easy reference. 

ALLIED CONTROL COMPANY, INC. 2 EAST END AVENUE, NEW YORK 21, N.Y. 
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TUBES AT WORK (continued) 

THE HIGHEST GAIN 

COMMUNICATIONS 
ANTENNA EVER BUILT 

il 

- -v 

Wi:= > ; - > 
1m.1_. :, !! 1 ffafi © 

W44VF 
VERTICAL RADIATION PATTERN OF TYPE 3000 ANTENNA 

Actually delivers 6 db 
increases your power 4 times! 
Now, for the first time, you can operate in areas previously 
far out of your reach. This vast extra service area is yours at 
no additional operating cost because the 6 db actually delivered 
by this new ANDREW antenna is equivalent to increasing 
your power 4 TIMES! Think of the economy! This tremendous 
extra power also fills in any dead spots. 
It's another pace -setting ANDREW "first". 
Uniformity of performance is assured regardless of supporting 
structure height through a NEW EXCLUSIVE ANDREW 
METHOD of electrically isolating the radiating elements 
from the support structure. 
Lightning protection and quieter reception during electrical 
storms are achieved by a DC path which conducts static charges 
from the elements to ground. 

TYPE NO. 

Gain 

Height above top of tower 271/2 ft. 

Length of support mast 

extending into tower 

Weight 

Moment at tower top' 

5 ft. 

625 lbs. 

9300 ft. lb. 

SPECIFICATIONS 
148-174 MC 

3000 3001 

6db 6db 

271/2 ft. 

5 ft. 

375 lbs. 

6150 ft. lb. 

3002 

3 db 

131/2 ft. 

5 ft. 

175 lbs. 

1600 ft. lb. 

'Based on 100 mph wind loading and 1/2" radial ice. Moments include loading 
added by 300mm beacon for Type 3000 and double obstruction light for Type 3007. 

Type 3000 is designed to support a 300 mm code beacon, and includes a suitable 
mounting plate. Type 3001 is designed to support a double obstruction light. 
All models are designed for connection to ANDREW Type 737 transmission line, 
and are provided with climbing steps. 

All orders filled chronologic- 
ally. Deliveries begin Septem- 
ber 1. Write, wire or phone 
(ask for Mr. Bickel) today. 

CORPORAT 
3 6 3 EAST 75th STREET CHICAGO 19 

WORLD'S LARGEST ANTENNA EQUIPMENT SPECIALISTS 

TRANSMISSION LINES FOR AM -FM -TV ANTENNAS DIRECTIONAL ANTENNA EQUIPMENT 

ANTENNA TUNING UNITS TOWER LIGHTING EQUIPMENT CONSULTING ENGINEERING SERVICES 

overlapping service areas indicated 
by dashed lines. Conventional 
broadcast receivers, subscription 
radio receivers (capable of receiv- 
ing special programs) and teletype- 
writer receivers are assumed to be 
located throughout each service 
area. The regular broadcast pro- 
gram is shown fed into the Balti- 
more transmitter whence it is 
relayed through Philadelphia to 
New York. It is also picked up by 
listeners in the three service areas. 
This program can be converted to 
audio in New York and put on a 
wire line or otherwise relayed. 

The subscription radio channel, 
on the other hand, feeds from New 
York southward to Baltimore by 
means of a subcarrier. This pro- 
gram, too, can be picked up in each 
of the service areas but only by 
special receivers. 

The teletypewriter subcarrier 
circuit originates in New York and 
terminates in Baltimore, but any 
other authorized agency within 
the service area of any of the relay 
broadcast stations can be equipped 
with a special receiver to copy 
messages. 

REFERENCES 

(1) E. H. Armstrong, A Method of Re- 
ducing Disturbances in Radio Signaling 
by a System of Frequency Modulation, 
Prot'. IRE. p 689, May 1936. 

(2) J. H. Day, Serrasoid F -M Modula- 
tor, FLECTrONIOS, p 72, Oct. 1948. 

Tower Carrier Alarm 
BY KARL NEUWIRTH 
Transmitter Supervisor 

WNEW Transmitter 
Kearny, N. J. 

THE PURPOSE of the alarm is to 
alert the operator in case of carrier 
failure at either tower of the two - 
tower array. 

When normal energy is radiated, 
the two relays K, and K2 shown in 
Fig. 1 are held with contacts open 
by the rectified r -f current fed back 
from each tower. An abnormal con- 
dition anywhere in the transmitter, 
transmission line or at either tower 
will cause a decrease in radiated 
power. Either or both relays will 
then fall out, causing an alarm bell 
to ring. 

Sometimes static discharges or 
electric storms establish arcs at a 
transmitter tower gap. These are 
sustained by the transmitter output 
and yet are of insufficient propor- 

y 
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HIGH 
FREQUENCY INDUCTANCE 

ANCE HEADACHES? 

HERE ARE A FEW 
OF THE UNLIMITED 
DESIGN POSSIBILITIES 

Corning Metallized Inductances are 
superior in every way for high fre- 
quency applications. Their electrical 
characteristics include low temperature 
coefficients, high Q and high stability. 
The smooth glass wall insures noiseless 
tuning and fine adjusting screws 
permit rapid and accurate alignment. 

CORNING GLASS WORKS 
ELECTRONIC SALES DEPARTMENT 

L. 

CORNING HAS THE CURE 

Inductances used in television and F.M. tuners have a whale of an 
effect on the ultimate performance of the set. If they are unstable 
when subjected to vibration or temperature changes, you're in for 
trouble. You can forget about these problems by using Corning 
Metallized Glass Inductances. 

With Corning Inductances, the integral contact of fired -on 
metallizing with specially selected glass forms, provides unusual- 
ly high temperature stability. Drift is negligible, even under ex- 
treme temperature changes. And the unique, rugged construction 
of Corning Inductances makes them unaffected by rough handling 
or vibration. This all adds up to inductances that are completely 
trouble free. 

There is no limit to the design possibilities of Corning In- 
ductances. Your most exacting specifications can be met in fixed 
tuned, permeability tuned or permeability inductance -trimmer 
combinations. Variable, double pitch or uniform windings are 
easily supplied. Assembly is quickly and simply accomplished 
by ordinary soldering or grommeting methods. 

Put your inductance headaches in the hands of Corning engin- 
eers. Find how easy it is to get improved tuner performance at low 
cost. Further information on request. Write today. 

CORNING, N. Y. 

62-g od cGfl fltG'CLiL i[ñGt?GfL Gfti CTCCOd 

METALLIZED GLASSWARE: INDUCTANCES CAPACITORS BUSHINGS ALSO A COMPLETE LINE OF TELEVISION TUBE BLANKS 
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Here's why those in the know 

-demand 

Rigid mounting for both plug and receptacle 

Tapered shell design centers to engage contacts 
automatically. 

High -voltage contact -7000 volts, 60 -cycle, 
AC peak on special order. 

Socket contacts are full-floating-turn through 
3600. Quick, self centering-eases inspection. 

Highly legible contact numbers on insert faces. 

Inserts of latest approved high dielectric materials. 

Your requirements are responsible 
for the 8 to 10 design advantages 
found in each type of Cannon Plug. 
That's why engineers know the spe- 
cification is right when it calls for 
CANNON.The DP Connector Series 
is just one of many Cannon types 
-world's most complete line. Re- 
quest bulletins by required type or 
describe connector service you need. 

CANNON 
ELECTRIC 

Since 1915 

LOS ANGELES 31, CALIFORNIA 

REPRESENTATIVES IN PRINCIPAL CITIES 

CANNON 
PLUGS 

Coaxial contact. Inspection door, now 
open, snaps closed, giving constant 

impedence. Twinax contacts available. 

Hand -tinning keeps solder inside cups. 

All contacts, precision -machined from solid 
bar stock, electroplated with silver or gold. 

Insert arrangements are available with 
2 to 45 contacts ranging from 15 amp 
to 200 amp capacity. Continuous shield- 
ing available in Coaxial and Twinax. 
Metal finish on shells for shielding 
and bonding ... tin plating on alumi- 
num. Other finishes available on 
special request. 

Type DPD Connectors are permanent 
installations in rack and panel equip- 
ment ... mate automatically ... have 
weight and space -saving advantages 
over other connector types. 

TUBES AT WORK (continued) 

FIG. 1-Carrier-failure alarm used at 
WNEW. The East tower unit is similar 

to that used at the West tower 

tion to trip the transmitter overload 
relays. The alarm described will 
quickly indicate such a condition. 
The arc is extinguished by cutting 
the carrier momentarily. 

Switches Si and S2 in the diagram 
are momentary -break types used to 
test the alarm. The milliammeters 
indicate visually the strength of 
current in each tower. The pickup 
rods are mounted close to the an- 
tenna -feed leads. 

Audio -Input Limiter 
For Mobile F -M 

BY LAWRENCE C. FULLER JR. 
RCA -Victor Division 

Radio Corporation of America 
Camden, N. J. 

INEXPENSIVE AND COMPACT, the 
audio -input limiter described pro- 
vides modulation limiting for mo- 
bile f -m transmitters. It permits 
maximum coverage for a given 
power by providing 100 percent 
modulation without the dangers of 
adjacent channel interference and 
receiver distortion from overmodu- 
lation. The limiter avoids the dis- 
tortion introduced by conventional 
circuits and may be used in public 
address systems to prevent acoustic 
feedback. Its application is re- 
stricted to use with a carbon micro- 
phone. 

Basic Circuit 
The microphone shown in Fig. 1 

receives direct current from the B 
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Type 1126 

Type 20 

Type UCIM 

VARICELL 

Effective performance of today's 

highly specialized electrical equip- 

ment is dependent on precision volt- 

age control. The Superior Electric 

Company provides an authoritative, 

dependable, complete source for 
voltage control apparatus. If your 

application involves the control of 

heat, light, sound, or any phase of 

electronics or power, consult the 

trained engineering service afforded 
by Superior (see list at right). These 

field men are specialists in voltage 

control - backed by factory tech- 

nicians and know-how. 

Type 

1E51012 

TECHNICAL LITERATURE 
Contact the Superior Electric office nearest you for Trained Technical 
Assistance or Engineering Information. 

Type 116 

Type 116U 

Type 

MW 1256-3 

POWERSTAT VARIABLE TRANSFORMERS VOLTBOX A -C POWER SUPPLIES STABILINE VOLTAGE REGULATORS 

Wit: 

THE SUPERIOR ELECTRIC CO 

BRISTOL, CONNECTICUT 

SE 
CD 

TRAINED 
ENGINEERING 

SERVICE IN YOUR 

TERRITORY 

For practical assistance with your 
voltage control problems, consult 
the SECO engineer nearest you: 

Mr. R. J. Caccavelli 
The Superior Electric Company 
P. O. Box 48 
Oak Park, Illinois 
Phone EUclid 6-5898 

Mr. H. W. Lorenson 
The Superior Electric Company 
Room 1118, Fidelity Building 
1940 East 6th Street 
Cleveland 14, Ohio 

Mr. J. C. Van Groos 
1436 North Serrano Avenue 
Hollywood, California 
Phone Hudson 2-7209 

Buryl R. Hill Company 
19481 James Couzens Highway 
Detroit 35, Michigan 
Phone Vermont 8-3460 

Mr. Fred W. Carlson 
2307 Fifth Avenue 
Seattle 1, Washington 
Phone Elliott 6630 

Mr. J. E. Edstrom 
519 N. W. Park Avenue 
Portland 9, Oregon 
Phone Garfield 8631 

Mr. Harbert S. Gregory 
227 North Peters Street 
New Orleans, Louisiana 

Mr. T. M. Salisbury 
P. O. Box 1085 
Jackson, Mississippi 
Phone 5-8305 

Mr. L. C. Hardie 
Box 1491 
Des Moines, Iowa 

Mr. Paul Williams 
341 Hazelwood 
San Francisco 12, California 

L. R. Ward Company 
2711 Commerce Street 
Dallas 1, Texas 

Mr. John F. Gaumer 
1814 Texas Avenue 
Houston, Texas 
Phone Fairfax 8753 

Powertronic Equipment Ltd. 
494 King Street, East 
Toronto 2, Ontario, Canada 
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tiUaxt oEv a euaruiwtia 

Little lamps add new appeal- 
make your product stand out! 
Eyes turn to the product with "light appeal". Tiny jewel 
lights that flash a warning or an "O.K.". Lights that say 
"here I am" in the dark. Lights that simplify operation, add 
novelty and give extra safety and convenience! 

Whether you're making electronic equipment for indus- 
trial use or household products, you'll find General Electric 
miniature lamps that fit right into your design-give it new 
appeal at low cost! Complete line of types 
and voltages-filament or neon glow. And 
you know you can always depend on G -E 
lamps for quality and long service. 

For assistance in selecting the proper 
type, consult your nearest G -E lamp dis- 
trict office. Or write General Electric, Nela 
Park, Cleveland 12, Ohio. 

You can put your confidence in- 

GENERAL ELECTRIC 

TUBES AT WORK (continued) 

F'IG. 1-Basic audio -limiter circuit 

supply through V, in series with 
the primary of the audio transfor- 
mer. Capacitor C, completes the 
audio circuit consisting of the 
microphone and transformer pri- 
mary. With no signal into the 
microphone, the current is set to a 
given level. The audio signal is 
stepped up by the transformer to a 
higher level, which in some cases is 
sufficient to modulate the transmit- 
ter without further amplification. 
Part of this audio component is am- 
plified by the triode section of V. 
and rectified by the diode, causing a 
negative voltage to appear at the 
grid of V, proportional to the aver- 
age audio -signal level entering the 
microphone. The louder the audio 
signal, the more negative the bias, 
consequently, the less current will 
be supplied to the microphone. 
Since the output of the microphone 
is proportional to the direct current 
through it below saturation, the 
output is reduced and limiting ac- 
tion obtained. For example, if cur- 
rent is reduced to 5 ma by an audio 
signal, and the signal increased 20 
db, the microphone current will be 
further reduced to 0.5 ma maintain- 
ing constant output. 

Audio Amplifier 

Since the audio current is not 
amplified before reaching the mod- 
ulator tube, there is no chance 

FIG. 2-Limiter circuit with audio am 
plifier 
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Those in the Radio and Television Indus- 
tries know from actual use the fine per- 
formance of these Tubes. 

They also know that our large production 
capacity assures them of a dependable 
source of supply with prompt delivery. 

Ask us about these spirally 
laminated paper base phenolic 
tubes in diameters, wall thick- 
nesses and lengths that will 

meet your needs. 

COSMALITE* 
LAMINATED PHENOLIC TUBING 

is used also for many other electrical products at 
a considerable saving where exacting specifica- 
tions must be carefully followed. For the best ... 
"Call Cleveland." 

1/;CLEVELAND CONTAIN ERa 
6201 BARBERTON AVE. CLEVELAND 2, OHIO 

PLANTS AND SALES OFFICES at Plymouth, Wisc.,Chicago, Detroit, Ogdensburg, N.Y., Jamesburg,N.J. 
ABRASIVE DIVISION al Cleveland, Ohio 

CANADIAN PLANT: The Cleveland Container, Canada, Ltd., Prescott, Ontario 

REPRESENTATIVES 

NEW YORK AREA R. T. MURRAY, 614 CENTRAL AVE. EAST ORANGE, N. J. 

NEW ENGLAND R. S. PETTIGREW & CO., 968 FARMINGTON AVE 
WEST HARTFORD, CONN. 

CANADA WM. T. BARRON, EIGHTH LINE, RR #1, OAKVILLE, ONTARIO 

Trade Marks 
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The little cartridges 

that fill the Big need 

for High Fidelity 

Phonograph Reproduction.. 

THE 

"`"""VERTICAL 
DRIVE" 

CRYSTAL PICKUP CARTRIDGES 
Big things often come in little packages ... So it is with the 
superlative new Shure "Vertical Drive" Crystal Cartridges. 
They reproduce all the recorded music on the new fine - 
groove recordings-a reproduction that meets the strict 
requirements of high compliance and full fidelity. The "Ver- 
tical Drive" cartridges are requisite for the critical listener- 
the lover of fine music. They are especially recommended 
for those applications where true fidelity is essential. 

SINGLE 
MODELS: 

W23A for 
standard 
width - groove 
records. 

W21A for fine. 
groove rec. 
ords. 

W22A and 
W22AB for 

TURNOVER both standard 
MODELS: and fine - 

groove re- 
cordings. 

Unusually highly complant, these "Vertical 
Drive" Cartridges will faithfully track stand- 
ard records with a force of only 6 grams- 
micro-groove records with a force of only 5 
grams (an added protection for treasured re- 
cordings). Will fit standard or special mount- 
ings. Have more than adequate output for 
the average audio stage. 

SHURE BROTHERS, INC. 
Microphones and Acoustic Devices 

225 WEST HURON STREET, CHICAGO 10, ILL. CABLE ADDRESS: SHUREMICRO 

TUBES AT WORK (continued> 

o 60 
o 
A 

ó 
40 

ó 
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o 
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0 
60 80 100 12,1 140 

INPUT IN OB 
MEASURED ABOVE 0 DB 0.00020C i. "i _ - , 

WITH AMP 

'WITHOUT AMPLIFIE. 

FREOUQNCY = 1,00) 

FIG. 3-Curves show effect of amplifier 
in limiter circuit 

for the introduction of microphon- 
ics. If amplification were necessary, 
it would be done at a high audio 
level as shown in Fig. 2 and the 
gain would probably be small. The 
distortion contributed by this cir- 
cuit depends on the quality of the 
transformer and can easily be made 
negligible. The carbon microphone 
is left as the only source of noise 
and distortion. The limiting action 
is good and curves are shown in 
Fig. 3. 

The attack and decay time is de- 
pendent on the time constants of R 
R,, Cû and the diode, and can be ad- 
justed to give satisfactory results. 
First syllable of a word following a 
pause will over -modulate. This is 
not very noticeable and is unim- 
portant to intelligibility. 

With phase modulation, it is de- 
sirable to limit proportional to 
frequency as well as the amplitude 
of the audio signal. This may be 
done by making a differentiating 
circuit of R. and C, which will cause 
V, to amplify the high frequencies 
more than the low frequencies. 

Disguised Antenna Design 
To DISGUISE the transmitting fea- 
tures of the normal police antenna 
so that it conforms with the appear- 
ance and placement of an ordinary 
car radio aerial, engineers at Ward 
Products Corporation have de- 
signed an antenna whose appear- 
ance is identical to that installed 
on a standard radio -equipped pleas- 
ure car. To best accomplish this 
deception, a standard automotive 
antenna was modified to give per- 
manent electrical connections at the 
telescopic joints of the tube assem- 
bly. 

As a transmitting antenna in 152 
to 174 -mc use, the 55i -inch whip of 

/," 
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ACTUAL SIZE 

Rating L D 

t/y-W 3/8" 9/64" 

1-W 9/16" 7/32" 

2-W 11/16" 5/16" 

The A -B honeycomb carton prevents 

tangling of leads and saves time. 

Magnified Photograph 
of Bradleyunits 

1/2-1-2 watts 

BR DLEYUN ITS 
"Tops" in Permanent Performance 

. because rated at 70C 
Bradleyunit resistors have permanent characteris- 

tics, because they are rated to operate continuously 
at 70C ambient temperature ... not 40C. They can 

withstand extremes of temperature, pressure, and 

humidity without deterioration. 

Bradleyunits are solid molded with high mechan- 

ical strength. They need no wax impregnation to pass 

salt water immersion tests. The leads are differen- 
tially tempered to prevent sharp bends. 

Bradleyunits are made in standard R.M.A. values 

in 1/2 and 2 watt ratings from 10 ohms to 22 meg- 

ohms; 1 watt from 2.7 ohms to 22 megohms. 

Let us send you a complete A -B resistor chart. 

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

ALLE1-BRADLEY 
FIXED & ADJUSTABLE RADIO RESISTORS 

Sold exclusively to manufacturers " 
Q U A L I T Y 

of radio and electronic equipment 
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AVOID LOSSES 
FROM 

»CX/7/116P 
Not 

an extrude 
being 

fi 

can of 
d plastic, uniformity 

Y diameter 
NICKING d Therefore:- 

NO CONSTANT 
RESETTING 

OF CONDUCTORS 
RESETTING 

OF BLADES 

I 

"NOFLAME-COR" 
the TELEVISION hookup wire 

APPROVED BY 

UNDERWRITERS 

LABORATORIES AT 9 
0 

CENTIGRADE 600 VOLTS 

Proven BEST, and specified regularly, by leading marwfacturers 
of television, F -M, quality radio and all exacting electronic 
equipment. For maximum output and minimum rejects. Available 
in all sizes, solid and stranded. Over 200 color combinations. 

PRODUCTION ENGINEERS: Specify "NOFLAME-COR" 
for absolute uniformity of diameter, permitting 
clean stripping of insulation without damage 
to the copper conductor ... 

NO NICKING OF CONDUCTORS 

NO CONSTANT RESETTING OF BLADES 

AVOID LOSSES FROM "B LOBBING" 
Not being an extruded plastic, 

eliminates the costly "blabbing" of 
insulations under soldering heat 

Flame Resistant 

Heat Resistant 

High Insulation Resistance 

Facilitates Positive Soldering 

High Dielectric Easy Stripping 

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

COMPLETE DATA AND SAMPLES ON REQUEST 

"made by engineers for engineers" 

CORNISH WIRE COMPANY, Inc. 
605 North Michigan Avenue, 

15 Park Row, New York 7, N.Y. Chicago 11 
1237 Public Ledger Bldg., 

Philadelphia 6 

MANUFACTURERS OF QUALITY WIRES AND CABLES FOR ,THE ELECTRICAL AND ELECTRONIC INDUSTRIES 

TUBES AT WORK (continued) 

--ANTENNA 

A LENGTH RG- 58/U 
OR RG -8/U 
CABLE 

CONDUCTOR 

1r 

TO TRANS 

SHORTED 
STUB 

FIG. 1-Dimensions for the stub and 
line to load the antenna at frequencies 
from 24 to 50 me are given in the text 

the new antenna operates as a 1 - 
wavelength antenna and adjusting 
or loading the antenna is not neces- 
sary. However, it is advantageous 
to bring the Ward SPPB71 antenna 
as close as possible to the corner 
post of the windshield. The an- 
tenna then operates as an apparent 
J with the corner post acting as the 
I -wave -length grounded leg. The 
normal output circuit of commer- 
cial transmitters will load to the 
antenna without difficulty. 

For 25 to 50 -mc services, the 
antenna is basically short and it is 
necessary to load the antenna with 
a simple stub arrangement to ob- 
tain minimum standing wave ratio. 
The diagram of Fig. 1 illustrates 
the most convenient loading 
method. 

The basic theory of the loading 
method is that an antenna less than 
a ; wavelength long presents an 
impedance at its base of R - IX,. 
which varies as shown in Fig. 2. 

A i -wavelength antenna imped- 
ance is thus approximately 15-j100. 
Connecting a transmission line of 
Z - 52 + jO(RG-8/U) or 53.5 -l- 

,jO(RG-58If) ohms to the antenna 
will result in a mismatch and im- 
proper loading of the transmitter. 

A shorted transmission line stub 
B less than a quarter wavelength 
long presents a pure inductive re- 
actance of 0 + jX,, ohms. In the 
SPPB71, moving along the trans- 

100 - 

10 

10 o 03, 04 06 i J8 i.0 

i00 Xc I 

DISTANCE A 
IN WAVELENGTHS FROM ANTENNA 

FIG. 2-Variation of impedance at base 
of antenna as a function of its length 
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Remarkable new compactness in precision control 

The extreme compactness of the new Type 1623 Motor - 
Driven Induction Generator has been achieved with no sac- 

rifice of general performance characteristics. Like its "bigger 
brothers" in the Kollsman line, the Type 1623 combines, in 

a single frame, motors of high torque/inertia ratio with 
generators offering linear voltage vs. speed over a wide range. 

Where size and weight are prime considerations, this 4.2 - 
ounce unit will prove the solution to many precision control 
problems. Separate induction motors and generators are also 
available in the same diameter frame. 

For further information on the 1623 and others in the 
complete Kollsman group of miniature special purpose AC 
motors-or if you require a unit to your own specifications- 
write: Kollsman Instrument Division, Square D Company, 
80-08 45th Avenue, Elmhurst, N. Y. 

Type 1623 Motor -Driven 
Induction Generator 

Motor characteristics: Maximum torque at stall- 
smooth-running (will not "cog")-fast-reversing- 
operates from two-phase source, or from single-phase 
with phase -shifting condenser-available for 60 or 400 
cycle operation. 

Generator characteristics: Low residual voltage and 
voltage "spread"-constant frequency output-amplitude 
directly proportional to speed. 

Unit characteristics: Both rotors mounted on same 
shaft, assuring positive alignment-stainless steel hous- 
ing-hardened beryllium copper shaft-corrosion- 
resistant nickel steel laminations - high temperature 
insulation (up to 200° C. total temperature) - stainless 
steel precision ball bearings - weight: 4.2 ounces. 

KOLLSMAN INSTRUMENT DIVISION 

SQUARE D COMPANY 
ELMHURST, NEW YORK GLENDALE, CALIFORNIA 
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ce V. S. A. F. 
TUBES AT WORK (continued) 

No. 41065-B? 
IT'S A SNAP WITH A 

TENNEY 
TEST CHAMBER" 

This Tenney variable temperature 
chamber was designed and built to 

run environmental tests for high 

and low temperature (Group 10 & 

20), on electronic equipment corn- 

ponents, in accordance with 41065-B. Specified 
range from -103`F. to +200"F. Sizes from 3 cu. ft. to walk-in rooms. 

7182 

Thanks to a long, solid background of building test equip- 
ment, Tenney chambers more than meet the toughest 
government and industrial specifications. Explosion, 
altitude, mildew resistance, humidity, salt spray tests 
... all these and many others are precision -controlled 
with standard Tenney equipment. Combinations of basic 
units meet complex requirements. Tenney program con- 
trol provides the automatic means for close regulation of 
changing conditions. Tenney's engineering staff is always 
available for consultation and help. Literature and further 
information upon request. Write to Tenney Engineering, 
Inc., Dep't. A, 26 Avenue B, Newark 5, New Jersey. 

Engineers and Manufactu of Automatic Tempera- 
ture, Humidity and Pressure Control Equipment 

loo ., / , 

I 

02' 
i 

100 

x 

0.4 I 06 /0.13 1.0 
1 

1 

I 

ANTENNA LENGTH 
IN WAVELENGTHS 

FIG. 3-Variation of R and X along the 
transmission line 

mission line from the antenna, the 
values of R and X looking toward 
the antenna, vary as shown in Fig. 
3. 

At some point on the line (for 
example A - 0.2), the resistive 
component of the impedance is 
equal to the characteristic imped- 
ance of the transmission line. At 
this point, stub B is connected to 
cancel out the capacitive reactance 
of the line. In this way the total 
reactance is brought to zero. From 
this point, looking toward the an- 
tenna, we see an impedance of 
52 + j0 ohms after connecting the 
stub. Therefore a transmission line 
connected to the stub network will 
see a good match with maximum 
energy transfer. 

The following table gives the re- 
quired lengths for cables A and B 
of Fig. I. 

Loading Chart 
Freq in Me A in inches B in inches 

24 60 3 
25 56 3 
26 53* 3 
27 501 3 
28 47$ 3* 
29 45 3} 
30 42} 3} 
31 
32 370 38 
33 353 38 
34 33} 33 
35 31} 3* 
36 29 3 
37 27 41 
38 25 4 
39 23 48 
40 21 5 
41 191 51 
42 17} 53 
43 15 6} 
44 14 68 
45 12* 78 
46 101, 8 
47 81 8 
48 6* 9$ 
49 
50 13} 128 

The output circuits of commer- 
cial transmitters will load to the 
antenna without difficulty. 

The polar plot of the antenna 
radiation pattern indicates the 
SPPB71 pattern is more nondirec- 
tional than the rear or bumper 
mounted I wavelength whip and 
less nondirectional than the roof 
top mounted 4 wavelength whip. 
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IMPROVED COUNTING RATE METER 

FOR CONTINUOUSLY MONITORING RADIO -ACTIVE MATERIALS 

RESPONSE CONTROL: 4 -position swish gives equilibrium 
time from 2 or 3 minutes to one second 

NEWLY DESIGNED PRE -AMPLIFIER: in small cylindrical 
anodized aluminum case; easy decontamination; long cable 
may be used; case equipped with tripod -type mounting 
thread (bench -top mount in photo is accessory sold separately) 

NEW QUENCHING CIRCLET operates with self -quenching 
or non -self -quenching counter tubes 

GREATLY INCREASEID SENSITIVITY: counting rate meter 
sensitivity increased four -fold; now responds to '4 -volt 
pulses 

PANEL JACK TERMINALS for 5 ma pen recorder provid- 
ing continuous picture of what happens while radio -active 

material is being monitored; in absence of operator will 
show variations in the activity of materials being measured 

AURAL MONITOR: small, built-in loudspeaker, with 
volume control for aural monitoring 

ADJUSTABLE VOLTAGE ON COUNTER CIRCUIT, continu- 
ously variable from 400 to 2,000 volts (also available at 
terminals at rear of panel), with accurate voltage indication 

VERY WIDE RANGE: 5 to 20,000 counts per minute, full- 
scale values of 200, 600, 2000, 6000 and 20000; meter 
direct -reading in counts per minute on all scales 

GOOD ACCURACY: ±3% of full scale on all ranges 

COUNTER TUBES not supplied with instrument; beta- and 
gamma -ray tubes available; tubes plug into probe cylinder 

TYPE 1500-B COUNTING RATE METER ... $495.00 

co 

P 

a 

o 

o 

GENERAL RADIO COMPANY Cambridge 39, 
Massachusetts 

90 West St., New York 6 920 S. Michigan Ave., Chicago 5 1000 N. Seward St., Los Angeles 38 
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PRESTO... most carefully 
made recording discs in the world 

step __..'-the `Curing' process 

Like fine wine, recording discs must be correctly and 
naturally aged. Without aging, lacquer surfaces will not 
engrave properly, and will result in muddy, low fidelity 
reproduction. 

At the PRESTO disc plant, thousands of discs are allowed 
to "cure" under constant temperature in a dust -free at- 
mosphere. Not one disc is allowed to leave the plant 
until it has been fully matured for a specified period. 
At PRESTO, this process is never 
hurried by baking or forced 
methods. 

Careful, unhurried curing is 
another reason for the superi- 
ority of PRESTO discs ... known 
throughout the world as the 
most carefully -made, most per- 
manent, best performing discs 
available. 

RECORDING CORPORATION 
Paramus, New Jersey 
Mailing Address: 
Box 500, Hackensack, New Jersey 

The far -c us PRESTO "Green La ,eI" 
.. wrid : finest receding cisc. 

In Canada: 
Walter P. Downs, ltd. 
Dominion Sq. Bldg. 
Montreal, Canada 

Overseas: 
M. Simons & Son Co,., Inc. 
25 Warren Street 
New York, New York 

THE ELECTRON ART 
(continued from p 126) 

Eighth Semi -Annual Report of the 
Atomic Energy Commission. 

Ordinary tv reproduces width 
and height clearly but gives poor 
perception of depth, the report 
states. To overcome this handicap, 
stereoscopic television makes use 
of the same principle embodied in 
binoculars and the stereoscope. 

In the Argonne stereo -tv system, 
the camera has twin lenses set ap- 
proximately eyes -width apart, 
which pick up slightly different 
images on the screen. The single 
picture consisting of two images is 
then handled through the camera in 
conventional fashion, transmitted 
by coaxial cable and reconstructed 
in the receiver. 

The original model receiver pro- 
jected the images side by side on a 
single picture tube. Ninety -degree - 
opposed polarizing filters were 
mounted on the halves of the tube 
face and the two images were 
viewed through spectacles polarized 
in the same 90 -degree pattern and 
fitted with prisms. An improved 
system developed a little later uses 
twin receivers with picture tubes 
pointing together at right angles. 
The electronic impulses for both 
images flow into each receiver but 
the controls are set to project only 
the right -eye image on one tube, 
only the left -eye image on the 
other. The two picture tubes are 
equipped with polarizing filters, 
and a half -silvered mirror bisects 
the right angle between them. 

A person looking at the mirror 
sees the reflected image from one 
tube superimposed on the trans- 
mitted image from the other. With 
the naked eyes, the resultant single 
picture is flat and blurred. With 
properly polarized spectacles, the 
blurring disappears and the result 
is a clear picture in which differ- 
ences of depth are vivid. 

Positive Gate 
Counter Circuit 

BY A. G. RATZ 
Computation Center 

McLennan Laboratory 
University of Toronto 

Toronto, Canada 

IN APPLICATIONS demanding ex- 
treme reliability, conventional 
counter circuits do not always 
meet requirements. The type of 
counter described here is less sensi- 
tive to variations in circuit values 
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an industry as changeable as a cloud 
a more than a billion -dollar -a -year industry - never still, 

never settling into predictable patterns ... 
electronics 

WHY... 
Because of engineering's never ceas- 

ing search for improvements ... to old 

products reducing the number of tv set 

components for example . . . by new 
applications of old products such as 
flexible shafting ... in designs creating 
new products like magnetic recorders. 
Improvements requiring new products, 

components, materials . . . improve- 

ments making new markets . . . 

improvements in practico, principles 
and products ... are what make elec- 

tronics as an industry as changeable 
as a cloud and keep it from settling into 

predictable patterns. 

THE... .. SYMBOL 

that makes the GUIDE 

better - more accurate 

This symbol appears, in much 
smaller size of course, before each 
manufacturer's listing in the BUYERS' 
GUIDE when evidence has been re- 
ceived that: The product is in pro- 
duction; is available within a reason- 
able time; is unrestricted for general 
industrial use. It's a user -designed 
and demanded symbol for speeding 
up their BUYERS' GUIDE purchasing 
process. 

Manufacturer appreciation of its 
value to the users is evidenced by 
the record volume of advertising 
placed by them in the 1950-51 
ELECTRONICS BUYERS' GUIDE - 
the first to feature O 

Make plans now to drive sales 
home in next year's, nineteen fifty- 
one/two, better pulling - pow- 
ered, ELECTRONICS UYERS' 
GUIDE. Budget for it NOW. 

. . YOU DON'T HAVE TO GO UP IN THE AIR, 
fly all over the place and buy blue sky to get your share of 
that billion. The industry's buying pattern is consistent and 
predictable. Electronic design engineers, down from their 
flights of imagination and at their breadboards ready to buy, 
have a down-to-earth purchasing procedure. 

THEY DIG for technical facts on product specifications and 
product sources - facts which they must know in order to 
make their designing and purchasing decisions. And where 
do they dig for those vital facts? In just one place ... the 
most complete and accurate source of such information avail- 
able . . . the time -proven, ten -year -old 

ELECTRONICS BUYERS' GUIDE 
It's as simple as the old "one-two" for the seller, and easier. 

The Guide delivers the "first punch." It directs their attention 
to your company. Your advertisement, to which the product 
listings will direct buyers, will deliver the "second" ... the 
one that makes the sale. 

WHAT YOU CAN DO: Remember that these men are your 
electronics sales targets - the back -in -the -plant engineers... 
drafting board and breadboard, developing, testing, produc- 
tion line and control engineers . . . the men who design, 
manufacture and use electronic products. What these men 
are doing and planning at this very moment is shaping the 
future of electronics, perhaps cf your products. They are the 
men who make and alter electronic markets. 

AND THIS IS HOW to insure that they remember you: By 
down-to-earth, shirt -sleeve selling advertising in ELEC- 
TRONICS annual BUYERS' GUIDE issue, the reference book 
used by the men in this fast moving field for quick, accurate 
and complete product information. So be sure that your fifty- 
one/two ELECTRONICS BUYERS' GUIDE product listings 
pack a sales -delivering "punch" by providing NOW in your 
1951 budget for sufficient, supporting, informative, product - 
descriptive advertising. 

0 electronics ,,, 

BUYERS' GUIDE 
A McGRAW- HILL PUBLICATION 
330 West 42nd Street New York 18, N.Y. 
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THE ELECTRON ART (continued) 

t' A 

Transformer 

BestSellers 
worth knowing about! 

Here are the quick facts on a num- 
ber of the most popular industry - 
specified CHICAGO Transformers. 
Featuring famous Sealed -in -Steel 
construction, these units offer de- 

signers higher product acceptance, 
long -life dependability, improved 
performance and desirable appear- 
ance. These units are typical of 
CHICAGO preferred design. 

PLATE AND FILAMENT TRANSFORMERS 

Catalog 
No. 

High Voltage 
A -C Volts 

Secondary Rectifier Filaments 
D -C D -C V. Volts Amps No. 2 No. 3 
Ma. Output Volts Amps Volts Amps 

PCC -55 270.0.270 55 260 5 2 6.3 CT 2 

PCR-55 350-0-350 55 260 5 2 6.3 CT 2 

PSC-105 345-0-345 105 320 5 2 6.3 CT 3.5 
PCC -105 345.0.345 105 320 5 2 6.3 CT 3.5 
PCC -120 375.0-375 120 380 5 3 6.3 CT 4 

PSR-300 550-370-75-0- 
75-370-550 300 420 5 6 6.3 CT 5 6.3CT 1 

FILAMENT TRANSFORMERS 
Catalog 

No. 
Secondary 

Volts Amps 
Insulation 
Volts RMS 

F-65 6.3 CT 5.5 2500 
F-610 6.3 CT 10. 2500 

PUBLIC ADDRESS RANGE OUTPUT TRANSFORMERS 
Catalog 

No. 
PCO-150 

Typical 
Output Tubes 

P -P 6V6's, 6F6's 

Class 

AB 

Impedance 
Primary -Secondary 
Pri: 10,000 ohms CT 
Sec: 600/150/16/ 

8/4 ohms* 

Max. D -C Power 
in Pri. Level 

200 ma. 15 watts 
PCO-200 P -P 6L6's B Pri: 6,000 ohms CT 

Sec: 600/150/16/ 
8/4 ohms* 250 ma. 30 watts 

*Has tertiary winding to provide 10% inverse feedback. 

THE SEALED -IN -STEEL LINE-CHOICE 

WRITE FOR 
COMPLETE CATALOG 

Have the full details at your finger- 
tips on CHICAGO'S New Equipment 
Line-the line that offers transformer 
engineering geared to today's trends 
in circuit design. Write for your free 
copy of this important catalog today 
-or get a copy from your distributor. 

OF ENGINEERS 

NOW 
QUICK SERVICE 

FROM STOCK 

ON 

JAN -T-27 
Hermetically 
Sealed Units 

CHICAGO TRANSFORMER 
DIVISION OF ESSEX WIRE CORPORATION 

3501 ADDISON STREET CHICAGO 18, ILLINOIS 

and properties of trigger pulses. 
Its maximum speed is limited only 
by stray capacitance. The counter 
was developed especially for use in 
high-speed electronic computers, an 
application where accuracy of 
computing demands circuits of ex- 
ceptional reliability. At the same 
time, the counter is sufficiently 
versatile to be adapted to other 
uses. 

Basic Circuit 

The Eccles -Jordan trigger circuit 
shown in Fig. lA can be converted 
into a counter. The block diagram, 
Fig. 1B, shows the essential parts 
of a counter circuit. Voltages at 
points Pi and P2 control the gates, 
G, and G2. Depending upon the 
state of the flip-flop, only one of 
these gates lets the trigger pulse 
pass. Flip-flop inputs are desig- 
nated Ql and Q2. 

A conventional counter is shown 
schematically in Fig. 1C. Points 
PI and P2, Ql and Q2 coincide at the 
grids of V2 and Vi respectively. 

FIG. 1-Basic flip-flop (A) may be used 
in counter circuits (B). Diodes provide 
gating action in conventional grid - 

triggered circuit (C) 
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TELECHRON INC. 
40 Union Street 
Ashland, Massachusetts 

Please send me information 
Synchronous Motors. My possible 

Instruments 
Timers 
Electric Appliances 

D 

Cost Recorders 
Advertising, Display Items 
Juke Boxes 
Air Conditioning & Heating 

Controls 

on sizes and types of Telechron 
application is: 

Communications Equipment 
Other (please fill in) 

E 

Please send new Catalog 

THAT MUST NOT FAIL 
Automatic Airway Beacon 

Controlled by 
Telechron Timing Motor 

Today's modern airfields leave nothing 
to chance. Airway beacons and airstrip lights 
flash on automatically at the first approach of 
dusk. Whether "dusk" occurs in mid -afternoon 
or at its duly appointed time, pilots need not 
fear for proper guidance while in flight. Lights 
respond to pre -determined light levels and func- 
tion the instant they are needed. 

Weston illumination controls permit this uni- 
formly reliable regulation of lighting. Inde- 
pendent of human judgment or arbitrary light 
schedules, it is a great advance in aviation safety. 
These controls owe their dependability to 
Telechron Timing Motors - also used in aircraft 
instruction markers, street lighting and industrial 
lighting. 

Instantly, constantly synchronous, Telechron 
Timing Motors give dependable performance 
every time. 

Timing On Your Mind? 
If you have a timing problem to contend with, 

a Telechron application engineer can be of great 
help to you. Backed by broad field experience, 
he can lead you to important savings in time 
and money. Consult him early in your planning. 
For immediate facts, send coupon below. 
TELECHRON INC. A General Electric Affiliate. 

NAME 

COMPANY 

ADDRESS 

CITY ZONE 

STATE 
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THE ELECTRON ART (continued) 

Coil 
Manufcicts) 

Single layer solenoid coils 

Universal wound coils of 
single, multiple pie, and 
progressive construction 

RF, IF, and Oscillator Coils 

Traps, Discriminators, Fil- 

ters, RF and Delay Line 

Chokes 

These are but a few of the many types of coils de- 
signed and built by B&W to answer your specific needs. 

Whether your problems concern research, design, 
development, or production ... in electronics, televi- 
sion, radio broadcasting, or radio communications .. . 

for long or short production runs-to exacting commer- 
cial or military specifications-you'll find the complete 
facilities of B&W able to answer your coil problems. 

For detailed information on coils that are recog- 
nized the world over for their consistent dependability, 
write today to B&W, Dept. EL410. 

*Manufacts=monvfacturing facts 

BARKER 8.WILLIAMS0117.a 
INc.237 Fairfield Avenuerby, Pa. 

Diodes D, and D_ represent gates 
G, and G,. 

When the flip-flop changes state, 
the diodes interchange roles. Un- 
less the trigger pulse is very short, 
this interchange can occur within 
the time the pulse is applied caus- 
ing the pulse to affect the opposite 
side of the counter from that 
originally intended. 

Cross -coupling capacitors C, are 
added to make sure that a change 
of state actually occurs. Their 
charging time constants are made 
considerably longer than the pulse 
duration and counter speed is 
limited by the time required to re- 
charge these capacitors. 

Although there are other refine- 
ments' which offer some improve- 
ment over the circuit in Fig. 1C, 
this example shows the basic weak- 
nesses of all conventional counter 
circuits. 

Triggering 

Usually the triggering waveform 
originates in a high -impedance cir- 
cuit. Circuits such as Fig. 1C, how- 
ever, require that the trigger be 
supplied from a source of low im- 
pedance. Strictly speaking, the cir- 
cuit needed to provide the neces- 
sary impedance transformation 
should be regarded as an integral 
part of the counters. While the new 
counters may at first appear to re- 
quire more tubes than conventional 
circuits, it is easy to arrange a 
high -impedance input using no 
extra components. 

The simplest, though not the 
fastest of the new counters is 
shown in Fig. 2A. The principle 
parts of G, and G2 are made up of 
the double triodes V, and V, respec- 
tively. A positive pulse superim- 
posed on the correct d -c level trig- 
gers the counter. 

If the circuit of Fig. ZA is one of 
a series of identical counters ar- 
ranged to make up a divider of 2' 
where n = the number of units in 
series. The trigger input is directly 
connected to the appropriate plate 
of the previous stage. The high 
input impedance of the cathode fol- 
lowers eliminates any possibility of 
interaction. 

The potential at the plate of the 
conducting tube of each unit is 
+ 50 volts ; that at the plate of the 
nonconducting tube is +120 volts. 
Thus, depending upon the state of 
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where both size and performance count 

$ Here is the modern achievement in a com- 
pact, three-inch cathode-ray tube providing 

the brilliant, "hair -line" trace long desired 
for best performance of portable oscillo - 

graphs and industrial cathode-ray monitoring 
devices. 
With performance at the highest premium, 

the special features of the DuMont Type 
3RP-A have been combined to make high sen- 

sitivity compatible with short overall length; 
and to obtain a fine trace free from the distor- 

tions usually found in short tubes as sensitive 
as the Type 3RP-A. 

Because of the new, ingenious design of 
the vertical deflection plates of the Type 

3RP-A, the position of the cathode-ray beam 
does not affect deflection sensitivity, thereby 

substantially eliminating pincushioning and 
trapezoidal distortions. 
New production techniques are applied 

for the first time to the commercial produc- 
tion of three-inch cathode-ray tubes to obtain 

a flat face which provides more usable screen 
area, eliminates parallax distortion, and car- 

ries through the high performance standard 
set by the advanced design of the Type 3RP-A 

electron gun. 

COMPACT DESIGN ... 
Maximum length of 91/8 inches 

plus high sensitivity. 

BALANCED DEFLECTION... 
For uniform spot focus maintained 

over the entire trace. 

CURVED DEFLECTION PLATES .. . 

For uniform deflection sensitivity. 

FLAT FACE... 
For more usable screen area with mini- 

mized parallax distortion. 

"HAIR -LINE" TRACE ... 
Provided by small spot and fine focus. 

Heater Voltage 

Heater Current 

Electrical Data 
6 3 Volts 

0 6 ±10% Ampere 

Focusing Method Electrostatic 

Deflecting Method Electrostatic 

Phosphor PI 

Fluorescence Green 

Persistence Medium 

Typical Operating Conditions 
For Anode No. 2 Voltage of 1,000 2,000 Volts 

Anode No. 1 Voltage for focus 165 to 310 330 to 620 Volts 

Grid No. 1 Voltage -22.5 to -67.5 -45 to -135 Volts 

Deflection Factors: 

DID2 73 to 99 146 to 198 Volts D -C per Inch 

0304 52 to 70 104 to 140 Volts D -C per Inch 

Anode No. 1 Voltage for focus 16.5% to 31% of Eb2 Volts 

Grid No. 1 Voltage 2 25% to 6.75% of Eb2 Volts 

Anode No. 1 Current for any operating condition -15 to -}-10 Microamperes 

Spot F'osition (Undeflected) Within 15 Millimeters square 

© ALLEN B. DU MONT LABORATORIES, INC. 

ALLEN B. DU MONT LABORATORIES, INC INSTRUMENT DIVISION, 1000 MAIN AVENUE, CLIFTON, NEW JERSEY 
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(I) 3J/160E 
Filament 

10 volts 29 amp. 

Ratings 
Va 3 kV 
la I amp. 
Wa 1 kW 
Max. frequency 120 
Mc/s. Overall diameter 
2.5 ins. Max height 
5.2 ins. 

(2) 3J/260E 
Filament 

10 volts 80 amp. 

Ratings 
Va Il kV 
la 5 amp 
Wa 20 kW 
Max. frequency 30 Mc/s 
Overall diameter 8.031 
ins. Max. height 15.125 
ins. 

(3) 3J/I92E 
Filament 

5 volts 66 amp. 

Ratings 
Va 7 kV 
la 2 amp 
Wa 4.5 kW 
Max.frequency22 Mc/s 
Overall diameter 5.875 
ins. Max. height. 8.750 
ins. 

(4) 5J/180E 
Filament 

10 volts 28 amp. 

Ratings 
Va 6 kV 
la 1.5 amp. 
Wa 3.5 kW 
Max.frequency 25 Mc/s 
Overall diameter 5.875 
ins. Max. height 8.750 
ins. 

5randard Thoriated Tungsten Valves 

Incorporating thoriated tungsten filaments, 

and requiring low filament power, these 

valves are air -blast cooled and facilitate the 

design of simpler, smaller radio equipment. 

Standard Telephones arfcl Cables Limited 
(Ar I . & T. Assodate) 

Radio Division, Oakleigh Road, New Southgate, London, N.II, England 

THE ELECTRON ART (con tin ucd' 

Bf 

(A) 

+150V 

0 

TRIGGER 

+121V CATHODE 
- -J +120V --r 

/ 
/ 

y I t 52V -- -' /f1- -Jß .50V 
TRIGGER 

(B) (VOLTAGE AT+P) 

8 «150 

FIG. 2 - Postitive-gate counter (A 
waveforms indicate circuit operating 
points. Slight modification of basic cir- 
cuit (C) permits high-speed operation 

the unit to which the trigger line 
is connected, the input potential is 
either +50 volts or +120 volts. 

The counter is triggered when 
the previous unit changes state to 
produce at the input a positive 
waveform changing from +50 volts 
to +120 volts. Since the cathode 
potentials of the cathode -follower 
gates made up of Va and V. are al- 
ways slightly more positive than 
the most positive grid, as shown in 
Fig. 2B, the trigger pulse reaches 
only one side of the flip-flop. For 
instance, suppose V, is conducting, 
then P, is at +50 volts, P, at +120 
volts. If the trigger input voltage 
is +50 volts, the cathode of Va has 
a potential of +52 volts; that of 
V +121 volts. When the input 
potential changes from +50 volts 
to +120 volts, the cathode potential 
of Va rises to +121 volts. This 
transition is transferred through 
C, to Q,. Since V. cathode is already 
at +121 volts, no pulse reaches 

The positive pulse reaching Qt 
permits V2 -to -conduct, and the flip- 
flop changes state. Thus the volt- 
age at P, rises to +120 volts and 
that at P, drops to +50 volts. The 
positive transient at P, can only 
assist the trigger pulse in causing 
V_ to conduct. The only possible 
effect of the negative transient at 
P, is to help render V, non -conduct- 
ing, although this may be partially 
or even completely masked by the 
rising potential at the trigger in - 
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ELECTROLYTIC CONDENSERS at The Magnavox Co., Fort Wayne, Ind., are wrapped for dippiig with the new high purity "SCOTCH" Electrical Tape No. 42. 

WHAT'S NEW 
IN TAPE? 
New high purity tape, 

3 years in development, 
cuts condenser breakdowns 

At last, after three years of research, a condenser 
wrap that doesn't cause corrosion and break - 

Quick facts about 
"SCOTCH" Electrical Tape No. 42 

NON-CORROSIVE-low chloride content, won't cruse 
breakdowns. 

TENSILE STRENGTH -20 pounds per inch of width. 

ADHESION STRENGTH -45 ounces per inch of width. 

THIN CALIPER --holds condenser roll snugly in place 

downs! It's the 3M Company's new "SCOTCH" 
Electrical Tape No. 42-a tape with extremely 
low chloride content, designed specifically for 
condenser construction. 

Usual methods of wrapping condenser rolls for 
dipping caused frequent failures. Now this new 
low chloride content tape won't bring on elec- 
trolyte contamination or electrolytic corrosion. 
Tensile strength: 20 pounds per inch of width. 
Adhesion strength: 45 ounces per inch of width. 

"SCOTCH" Electrical Tape No. 42 is only one of 
a big family of "SCOTCH" Electrical Tapes that 
can crack tough problems for you. Write to Dept. 
ES -115 for full information. 

REG. U. S. PAT. OFF. 

SCOTCH 
BRAND 

Electrical Tape 
No. 42 

Made in U. S. A. by MINNESOTA MINING & MFG. CO., St. Paul 6, Minn. 
also makers of other "Scotch" Brand Pressure -Sensitive Tapes, "Scotch" Sound Recording Tape, "Underseal" Rubberized Coating, "Scotchlite" Reflective 
Sheeting, "Safety -Walk" Non -Slip Surfacing, "3M" Abrasives, "3M" Adhesives. 

General Export: DUREX ABRASIVES CORP., New Rochelle, N. Y. ln Canada: CANADIAN DUREX ABRASIVES LTD., Brantford, Ontario 
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LONG SCALE METERS 

¡ 

HICKOK 250° 100° scale 
long -scale arc conventional meter 

Easier to read accurately 
The improved HICKOK meter scale is 21/2 

times longer than conventional meters to 
provide faster, more positive readings. 
Panel size 250° meters, pioneered by 
HICKOK, fit a smaller space, can be more 
easily read. 
Accuracies to 1% of full scale reading! 
Available in popular AC or DC ranges. 
Case widths and diameters, 21/2" to 
51/2". In reply kindly give details of your 
requirements. 

THE HICKOK ELECTRICAL INSTRUMENT CO 

10527 DUPONT AVE. CLEVELAND 8, WO 
Highest Quality Electrical Meters Since 7 97 0 

THE' ELECTRON ART (continued) 

put as seen in Fig. 2B. Thus 
-hinges in the potentials control- 
ling the gates can be beneficial only. 

The counter is not upset when 
the trigger potential returns to 
+50 volts. Only the output of that 
gate controlled by the plate poten- 
tial of the conducting tube of the 
flip-flop is affected, permitting the 
negative transient to reach the grid 
of the nonconducting tube. This 
of course, does not upset the flip- 
flop. The wave form at the cathode 
of V, for a complete cycle is shown 
in Fig. 2B. 

Operation 

The maximum speed of the 
counter of Fig. 2A is determined 
by the time required to recharge 
C, and C,. There is a minimum 
value for which these capacitors 
are effective. This value is de- 
termined by the input capacitances 
of the flip-flop tubes. The addition 
of R, and R2 in Fig. 2C allows the 
time -constants associated with Cl 
and C, to be equal to or less than 
those due to the stray capacitances 
in the circuit. The germanium 
diodes D, and Da prevent R, and R 
f rom upsetting the flip-flop. 

The circuit can be further 
speeded up by decreasing the tran- 
sition time of the flip-flop. Small 
cross -coupling capacitors similar to 
those of Fig. 1C can be added to de- 
crease the a -c impedances coupling 
the plates to the grids. Clipping 
diodes at the plates and grids of the 
flip-flop will also help. The substi- 
tution of pentodes for triodes de- 
creases the input capacitances of 
the flip-flop grids. 

The circuit of Fig. 2A operates 
reliably up to a speed of 500 kc and 
that of Fig. 2C up to 750 kc. Using 
cross -coupling capacitors of value 
10p.p.f, the latter operated reliably 
at over 2 mc. A substitution of 
two 6AK5 pentodes for the 6J6 
double triodes shown in Fig. 2C in- 
creases the speed of operation to 
over 5 mc. In all cases, the speed 
is limited by the transition time of 
the flip-flop. 

There are several alternative 
schemes that can be used for de- 
signing the gates Gl and G2 other 
than the circuits of Fig. 2A, and 
2C. Some of these involve slight 
modifications of the circuits shown. 
Others are completely different: for 

SELENIUM RECTIFIERS 

MINIATURE TYPE 
65 to 1,000 ma. 

To 160 v. R.M.S. 

In half 
wave or 
doubler 
circuits. 

FOR ELECTRONIC 
APPLICATIONS. 

Ask for Bulletins IS -1249, RN -949 

HIGH VOLTAGE TYPE 

RATINGS 
TO 100 KV. 

1 to 75 ma. 
In Phenolic, Glass or Hermetically Sealed 

Assemblies. 

POWER TYPE 

RATINGS 
TO 250 KW. 

EFFICIENCY TO 87% 
Ask for Bulletins C-349, C-848. 

YOUR INQUIRY IS INVITED 

INTERNATIONAL RECTIFIER CORP. 
6809 S. Victoria Ave. 

LOS ANGELES 43, CALIFORNIA 

TWIN LEAD, TELEVISION 

LIGHTNING 
ARRESTER 

APPROVED for OUTDOOR -INDOOR Use $22S Protects Television Sets 
Against Lightning and Static 
Charges Twin Lead 

SAFE / 1 `/GUARD 
Simple to install everywhere and anywhere 
..no stripping, cutting or spreading of 
wires. More than 300,000 in use today! 

SEE YOUR JOBBER OR WRITE TO 

MANUFACTURING CO., Inc. 
6127 16th Avenue, Brooklyn 4, N.Y. 

First in Television Antennas & Accessories 
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The New ML2C39A*... 

4 

ML-2C39A GENERAL CHARACTERISTICS 

Electrical 
Cathode: Coated Unipotential 

Heater Voltage 6.3 volts 
Heater Current 1.0 amperes 

Amplification Factor (Average) 100 

Direct Interelectrode Capacitances (Average) 
Grid Plate 1.95Mufd. 
Grid Cathode 6.50Mµfd. 
Plate Cathode 0.035 Judd. 

Transconductance 
fib = 70 ma., Eb = 600 v.) (Average). 23,000 umhos 

Radio Frequency Power Amplifier 
Class -C FM Telephony or Telegraphy 

(key -down conditions, 1 tube) 

Maximum Ratings 
D -C Plate Voltage 1000 max. volts 
D -C Cathode Current 125 max. ma. 
D -C Grid Voltage -150 max. volts 
Peak Positive R -F Grid Voltage 30 max. volts 
Peak Negative R -F Grid Voltage -400 max. volts 
Plate Dissipation 100 max. watts 
Grid Dissipation 2 max. watts 

Proving once again that 

ma%e-7elP 

1. Design of cathode lead for positive adjustment and 
control of transconductance; limits are 20,000-23,000 
umhos or only 2570 of permissible specified range. 

2. High temperature ceramic in hot cathode end elim- 
inates danger of gas evolution from glass at high tem- 
peratures. Assures better protection under overload 
conditions. 

3. Uniquely processed mesh grid assures greater fre- 
quency stability with variation in grid dissipation. 

4. Gold over silver plating to maintain optimum sur- 
face conductivity even in corrosive atmospheres. 

5. Machlett's high vacuum processing for good cath- 
ode activation and freedom from gasiness. 

6. Stronger glass -metal seals. Less breakage inserting 
and removing tubes. 

Conforms with recently issued JAN specifications. 

ML -381 FOR PULSED APPLICATIONS 
Maximum Ratings (Tentative) 

ep, peak 3500 volts 
ip; peak 4.5 amps 
ig, peak 2.0 amps 
Ip, ave 30 MA 
Ig, ave 15 MA 
T, pulse length 5AAsec. 
duty 1% 
Ef 5.5 volts ± 5% 

In all other respects the ML -381 is electrically and 
mechanically interchangeable with the 2C39A. 

P e7ecázht 
Long experience in the development and manufac- 

ture of the 2C39A electron tube has given Machlett 
Laboratories a comprehensive 

. understanding of the 
operating problems encountered in a wide variety of 
applications of this tube type. 

For assistance on your specific problem, write to Machleu Laboratories 
or contact your local Graybar office. 

OVER 50 YEARS OF ELECTRON TUBE EXPERIENCE 
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l 
'Ideas 

A BEAR FOR 

PUNISHMENT 

25 30 

IF you're looking for a rugged, heavy duty interval 
timer, this Haydon® unit will save you time and money. 
It will meet every test for stamina, dependability and 
efficiency; is designed as a versatile, multi -purpose 
unit. Whatever your need for an interval timer may 
be, see the Haydon Series 8006 first. 

CHECK THESE 8006 FEATURES 

1. Standard models for intervals of 1, 15, 60 and 
180 minutes; dial and knob optional. 2. Other models 
for intervals up to 24 hours or more are available, 
without dial or knob. 3. HOLD feature furnished if 
wanted. 4. Heavy duty switch is rated 28A, 250 VAC; 
1 HP 250 VAC. 5. Heavy contact pressure; ample 
follow-through is assured. 6. Snap action device gives 
quick, positive break. 7. Removable dust cover for 
timer; totally enclosed motor. 8. Settable in either 
direction, to start or when operating. 9. May be used 
under conditions of high temperature and humidity. 

ALL HAYDON TIMING DEVICES GIVE YOU 

these advantages of the dependable Haydon Motor: 
Total enclosure - Very small size - Slow (450 rpm) 
rotor for long life, quiet operation - Controlled 
lubrication with separate systems for rotor 
and gear train - Mounting and operation in 
any position. 

Q TRADE MARK REG. U.S- PAT. OFF. 

For complete design and engineering specifications, write 
for catalog: Timing Motors No. 322 - Timers No. 323 - Clock Movements No. 324. Yours without obligation. 

HAYDON 
AT TORRINGTON 

HEADQUARTERS FOR 

TIMING 

HAYDON Manufacturing Co., Inc. 
2435 ELM STREET 

TORRINGTON, CONNECTICUT 

SUBSIDIARY OF GENERAL TIME CORPORATION 

THE ELECTRON ART (continued) 

instance, a gate can easily be de- 
vised by moving the common re- 
sistors from the cathode side to the 
plate circuit of Va and V,. The re- 
sultant gate, however, although 
capable of amplifying the trigger 
pulse, is not as useful as the gates 
of Fig. 2A and 2C since it does not 
possess a high -impedance input. 

REFERENCES 
(1) "Ultra - High - Frequency Tech- 

niques," Chapter 4, Brainerd, Koehler. 
Reid and Woodruff, Van Nostrand. 

(2) "Waveforms," Chapters 5, 17, 
Chance, Hughes, MacNichol, Sayre, Wil- 
liams, McGraw-Hill. 

Graphical Solution for 
Feedback Amplifiers 

By LEROY D. BARTER 

Seattle, Washington 

THE GAIN of any amplifier may be 
expressed as the maximum gain 
times a function that shows the 
variation in the gain. 

A = P(4 (1) 

where A. is the maximum gain of 
an amplifier, P(A) is a complex 
function, showing both the change 
in magnitude and phase shift of the 
gain. In an amplifier with feedback 
the gain will be 

Am 
A P(A) 

A fb 
Aß Am ß 

P(A) 

Afb i 

(2) 

Am P(A) - 
Am 

= P(A) - Amß (3) 
Alb 

Now if P(A) can be conveniently 
expressed, the gain with feedback 
can be solved by means of Eq. 3. 
The remainder of the paper demon- 
strates the method of finding P (A) 
and its use. 

Single -Stage Amplifier 

The gain of a single -stage am- 
plifier can be thought of as contain- 
ing a gain element that is inde- 
pendent of frequency, within the 
range considered, and an element 
that depends upon frequency for its 
voltage relationships. In Fig. lA 
is a single -stage amplifier that may 
have negative feedback or not de- 
pending upon the position of the 
switch. The gain then is that due 
to the tube, and the consequent re - 
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How a whiff of stibine 
led toward lower telephone costs 

In the Bell System there are a million 
lead storage battery cells connected to 
telephone circuits in the central offices. 
Current seldom flows in or out of these 
cells beyond the trickle which keeps 
them charged. In the rare event of 
power failure, however, they stand 
ready to supply the current for your 
telephone service. 

Even in this stand-by service, cells 
require water to make up for electrol- 
ysis. And they consume power and 
eventually wear out. But Bell Labora- 
tories chemists discovered how to make 
a battery which lasts many more years 
and requires less attention - by chang- 
ing a single ingredient, the clue to 

which came unexpectedly from an- 
other line of their research. 

The clue was a minute trace of 
stibine gas in battery rooms which 
electrochemists detected while on the 
lookout for atmospheric causes of re- 
lay contact corrosion. In small traces 
the gas wasn't harmful but to battery 
chemists it offered a powerful hint. 

For stibine is a compound of anti- 
mony-and antimony is used to harden 
the lead grids which serve as me- 
chanical supports for a battery's active 
materials. Tracing the stibine, the 
chemists discovered that antimony is 

leached out of the positive grid and 
enters into chemical reactions which 

At the New York Telephone Company's 
Triangle exchange in Brooklyn, emer- 
gency batteries stand ready to deliver 
3000 amperes for several hours. 

hasten self -discharge and shorten bat- 
tery life. 

Meanwhile, in the field of cable 
sheath research Bell metallurgists had 
discovered that calcium could be used 
instead of antimony to harden lead. 
And theory showed that calcium would 
not react destructively in a battery. 
The result is the new long -life calcium - 
lead battery which cuts battery replace- 
ment costs, goes for months without 
additional water, and needs but 1/5 the 
trickle current to keep its charge. 

It demonstrates again how diverse 
lines of research come together at Bell 
Telephone Laboratories to keep down 
the cost of telephone service. 

BELL TELEPHONE LABORATORIES 
Working continually to keep your telephone service big in value and low in cost. 
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MODEL 33. Crystal or dynamic 
One of Turner's most popular units. 

the 
sty1e edne55 

Compareethe rv9g performance re e pe 
Compare 

Compare 
th 

the price 
irrCornpare 

Nome the job-there's a Turner Microphone that you 

can specify with confidence. Turner crystal, dynamic, 

cardioid, ceramic, and carbon microphones set the 

pace for "sound performance". 

WRITE FOR LITERATURE 

THE TURNER COMPANY 
9OL 17th Street N. E. Cedar Rapids, Iowa 

IN CANADA: 
Canadian Marconi Company, Montreal, P. Q., and branches 

EXPORT: 
Ad. Auriema, Inc., 89 Broad Street, New York 4, N. Y. 

Crystals licensed under patents of the Brush Development Company. 

THE ELECTRON ART (continued) 

FIG. 1-Simple amplifier in which neg- 
ative feedback may be introduced 

duction in gain due to the external 
circuit shown in Fig. 1B. In the 
normal case the effects of C, occur 
at the lower frequencies while the 
effects of Cí occur at the higher 
frequencies. Hence we may write 
two equations that will express the 
variation of gain due to frequency. 

ALF = 
Erna_ 

At ( R1 

Eia 

Let. 

and let 

R1+Riao- 

/ R1 
= Ae1 

`R1 + R;ac 

L 
1 

J 

wC1(Rt + Riac)J 
RLF = R1 + R;nc 

A, =:1r( R` R1+Rinc 

ALr =':1, - 
1 - - 

w(',R1,F 

E.,1 ( 
Z1 

AuF = 
Ein - A` \ Eint + Zi 

= 
1 

- A` 
Rinc 

Z1 

where Li = 
1 

AAF = A1( Rine 

R 
+ JwC1'R;nc + I) 

1 

A,R1 ¡ 1 

= Rint + R1 1 1+ JwCt'RiaeR1 

2 ) 
wC 

Let' RrrF 

and let A,n 

l 

Rinr1 
Eint + R1 

A,R, 
R;ac + R1 

(Continued on p 208) 

(4a) 

206 November, 1950 - ELECTRONICS 

www.americanradiohistory.com



SMALLEST SIZE YET 
for conservatively rated 

.5 watt controls! 
You save appreciable space witl- 

Stackpole LR variable resisters-yet stil: 
have ample wattage capacity for most T4 
and mobile :adio applications. Only 
57/64" in diameter, these sturdy controls 
are conservati-=ely rated at wat_* anc 
are outstandingly quiet, fully depend- 
able. 

Single LR controls are supplied with 
or without SP -ST or DP -ST line swaches. 
Dual concentric controls-tops fit doz- 
ens of space -saving applicat_ ens-are 
available with practically any needed 
shaft or switch arrangement. 

Write for details or samples to your 
specifications. 

Electronic Ccmponents Division 

" watt rating where voltage across snits doer not exceed 350 volts for 
linear tapers, or for non-linear controls hating a taper of no less than 
1o`7, of the total resistance at 20'i, rotation and when voltage is not 
in excess of 225 volts. 

COR 
IRON CORES 

CERAMA 
ES 

MOOED 

RES STORS INEXPENSIVE 

VARIABLE 
CARBON "GIMMICK" CAPACITORS 

AND 
FORMS MOLDED 

SWITCHES ¡rED COIL SLIDE 
UNE AND 
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THE ELECTRON ART continued) 

DPA ` 
THE STANDARDS OF THE INDUSTRY 

Horizontal Osc. & Sync. 
Stabilizer Coil 

Deflecting Yoke 

Horizontal Deflection & 
High -Voltage Transformer 

Horizontal Linearity Control 

Base your TV designs on 

RCA performance -proved 
deflection components 

RCA TV Components reflect 
RCA's vast experience in TV 
design ... and incorporate the 
most advanced engineering fea- 
tures. RCA TV components are 
unexcelled for wide-angle de- 
flection systems. 

All RCA television compo- 
nents are "originals," with 
electrical and mechanical spec- 
ifications rigidly held to co- 
ordinated circuit and tube 

requirements. They are "per- 
formance proved" and they are 
competitively priced. 

RCA Application Engineers are 
ready to work with you in the 
adaptation of RCA television 
components to your specific 
designs. For further information 
write or phone RCA, Commer- 
cial Engineering, Section K42S, 
Harrison, N. J., or your nearest 
RCA field office. 

(EAST) Harrison 6-8000, 415 S. 5th St., Harrison, N. J. 

(MIDWEST) Whitehall 4-2900, 589 E. Illinois St., Chicago, Ill. 

(WEST) Trinity 5641, 420 S. San Pedro St., Los Angeles, Calif. 

RADIO CORPORATION of AMERICA 
ELECTRONIC COMPONENTS HARRISON, N. J. 

FIG. 2-Two-stage amplifier with op- 
tional negative feedback 

AIIF =Am 1 

1 l 
1 + JwCt'RHF 

Therefore PL(A) - 1 
wCRLF 

PH(A) = 1 + jwCl'RH, 

Insertion of Eq. 5 into Eq. 3 gives 

Low frequency `4m- = 
Alb 

J 
1 wCLRLF 

Am 

(4b) 

(Sa) 

(5b) 

- (1 -A mß) 
(1 

J 

/ wC1RLF (1 - A,,,ß) 
(6a) 

High frequency 7 ° = 
nib 

1 + jwCi'RHF - Amß 

= (1 - ß Am) (1 + j +7C1'RHF) 
1 -Amß 

Hence the feedback has the effect of 
modifying the RC circuits by the 
feedback factor (1 - A.M. With 
this new value of RC and the uni- 
versal gain curves' the gain of an 
amplifier with one pair of RC's in 
the circuit can easily be deter- 
mined. 

Two -Stage Amplifier 

The usefulness of Eq. 3 is more 
readily apparent when there are 
two pair of RC's in the circuit. In 
Fig. 2 there are two stages of am- 
plification similar to that in Fig. 1. 
The gain will now be the product 
of the gain of the two stages. Then 
for two stages 

PL(A) - 
(1 J / wCIRLFI 

(1 
wC2JRLF2 

Let Si = 1 and S2 - 
1 

wC1RLF1 wC2RLF2 

PL(A) = (1 - jSt) (1 - jS2) 
= 1 - SiS2 -I- j(St -f- 82) (7a) 

PH(A) _ (1 + jwCi'RHFI) (1 +jwCs'RHF2) 
Let St = wCl'RHFI and S2 = wC2RHF2 

PH(A) = (1 +J.%) (1 + j82) 

= 1 - [SISs - j(SI + 82)] (7b) 

Figures 3 shows a plot of the por - 
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With MB products, of course, you can 

give Vibration Problems the 

FULL TREATMENT 
One thing is sure about your vibration problem. The more 
"tools" you have to deal with it, the faster you get your 
answers, the better the results you achieve, the more work 
you save. 

And here is the equipment for the job. These MB products 
can help you in the four essential phases of vibration control 
work. 

The improved MB Vibration Meter 
interprets the nature of vibration 
picked up. It gives you direct read- 
ings on velocity, acceleration or 
displacement of vibration by sim- 
ple switch selection. A rugged, 
accurate and portable unit, it is 
being used effectively both for 
quality -control work and research. 

Want to know how your prod- 
uct will fare against vibra- 
tion? Then subject it to vibra- 
tion simulating that found 
under operating conditions by 
means of an MB Vibration 
Exciter. Within minutes or 
hours see the effect of years 
of vibration on your product. 
Available in forces of from 10 
to 300 pounds, MB Exciters 
can fatigue -test products 
ranging from electron tubes 
to heavy axle shafts. 

DETECTION: 
The MB Vibration Pickup has 
practically no lower limit on 
amplitudes to which it re- 
sponds. It stands up in heavy 
duty work as well. It con- 
verts vibratory motions to 
electrical voltages which can 
be measured by the meter. 

CONTROL. 
Many engineers now know that 
Isomode* Mounts not only simplify 
designing, but provide superior iso- 
lation as well. Possessing equal 
spring rate in all directions, these 
units absorb vibration in all planes, 
and may be installed at any angle. 
They have high load capacity in 
small size. Also unusual stability 
for their softness, and self snub- 
bing feature for overloads. 

*Trade -Mark Reg. U.S. Pat. OR. 

Get a more complete picture on your own vibration problems by doing what so many companies have found to be good practice - make MB your headquarters for vibration control information. 

More data and bulletins on 
any of these products are 
yours for the asking. Write 
to Dept. L5 

THE111 MANUFACTURING COMPANY, Inc. 
1060 State St., New Haven 11, Conn. 

PRODUCTS FOR MEASUREMENT . . . REPRODUCTION . . . AND CONTROL OF VIBRATION 
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THE ELECTRON ART (continued) 

slflay trpa TCO-1 
-Crystal Own with 
$lxley L3'p' 5H6 
efrsu, 

r 
fa 

PRECISION.. . 

DEVELOPMENT . . . QUALITY! 

When the end use is military .. . 

Bliley crystals are combat veterans. 

Military specifications demand pre- 

cision ... development ... quality. 

These, factors are basic with Bliley- 

the top choice for 20 years. 

CRYSTALS 
BLILEY ELECTRIC COMPANY 
UNION STATION BUILDING 

ERIE, PENNSYLVANIA 

50 

25 

o 

h, 
.5ó 

S 

52. 30 

D -ad - . ilv .,o 
_ e f `: 

S -5' -\,A 
25 50 

5,52 

75 100 

FIG. 3-Curves for graphical analysis 
of feedback amplifiers 

tion of P(A) that is in brackets. 
Each curve corresponds to a partic- 
ular ratio of S./S,. They also corre- 
spond to a ratio of the RC's since 
0) will cancel out. For the frequen- 
cies above midfrequency S, + S, 
will be proportional to (.0. Then for 
the low frequencies S, + S, will be 
proportional to 1/c3. 

The solution of Eq. 3 can now be 
done graphically. 

Amf =1-A..ß-[8152± 
Afb j(Sl -F- S2)l (8) 

Since for negative feedback, ß is 
negative, (switch in position h in 
Fig. 2), 1 - A,,,ß will be a positive 
number and can be plotted in Fig. 3 

as the distance OA. The quantities 
in the brackets will be the distance 
OB. Then the value of P(A) will 
be the vector difference of OB and 
OA and is equal to AB. In order to 
visualize what the curves say, draw 
a circle through O and with the 
center at A. Then the radius of 
this circle will represent the mag- 
nitude of the gain at the midfre- 
quency. Since Eq. 3 and conse- 
quently Eq. 8 represent the denomi- 
nator of Eq. 2, the gain at the fre- 
quency of B will equal the distance 
AC divided by AB, or A/Am 
AC/AB. Hence when AB is less 
than AC, the gain will be larger 
than that at midfrequency. Now as 
B varies along the curve the gain 
versus frequency can be visualized. 

The phase shift can also be deter- 
mined. For the case of no feedback 
the phase shift from midfrequency 
will be the angle O -1-B. With feed- 
back the angle will be O -A -B. 

Now the ratio of the RC's can be 
intelligently chosen to produce a 
flat frequency response. If AB is 
less than AC, there will be a point 
D where the gain is again equal to 
the gain at midfrequency. If we 
impose the condition that the gain 
in the pass band should not vary 

r 

SKILL W/LL DO /T 

oWers an 
approach 

to the 
Production 

of Electronic 
Pads that is 

fast, simple 
economical 

I 
t t '. 

CONICAL ENVELOPE ... a stainless steel spin- 
ning for cathode ray assembly made of 1/e in. 
thick type 446 chrome iron. 16 in. diameter. 

111/2 in. deep. 

RECTANGULAR ENVELOPE . a special mass 
production product made for the television 
industry of 1/8 in. thick type 430 chrome iron. 

24 in. wide. 16 in. high. 9 in. deep. 

CORONA SHIELD . an aluminum spinning 
combining hemispherical and spherical forms. 
Made of 250 aluminum, 1/g in. thick. Overall 

length 20 in. 

Immediate cost reduction is today's 
most urgent demand - requiring more 
alert thinking in the designing of parts 
and more ingenious tooling methods. 
Progressive new Spin craft techniques 
may help simplify your production prob- 
lems, just as they have helped other 
large and small manufacturers. 

Some examples of this advanced en- 
gineering are shown here. It will pay 
you to study them ... and ask yourself 
if you can use this pioneer company's 
versatile ability to help solve your elec- 
tronic problems. You'll find the Spincraft 
Data Book a good source for ideas. 
Write for your copy-without obligation. 

Inc. 
S.( 

4143 W. State St. Milwaukee 8, Wis. 
Heretofore known as 

Milwaukee Metal Spinning Co. 
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Ogle s395o 
"Ze«u INEXPENSIVE MODEL S-2 

ELECTRONIC SWITCH KIT 
Twice as much fun with your oscilloscope - observe two traces at once -- see both 

the input and output traces of an amplifier, 
and amazingly you can control the size and 

position of each trace separately - super- 

impose them for comparison or separate for 

observation-no connections inside scope. 

All operation electronic, nothing mechani- 

cal - ideal for classroom demonstrations 
-checking for intermittents, etc. Distor- 
tion, phase shift and other defects show 

up instantly. Can be used with any type 

or make of oscilloscope. So inexpensive 

you can't afford to be without one. 

Has individual gain controls, position- 

ing control and coarse and fine switching 
rate controls - can also be used as square 

wave generator over limited range. 110 

Volt transformer operated comes complete 

with tubes, cabinet and all parts. Occupies 

very little space beside the scope. Better 

get one. You 
t 

enjoy l litl immensely. 
Model 

S-2. Shipping 

(DOIT AONIT 

ROCHE INTERNATIONAT CORP. 
IS E. /eh ST. 

NEW YORK CITY (16) 
CANE, AMY -M, r 

d 
a 

MODEL O-6 PUSH-PULL 

* New AC and DC push-pull amplifier. 

* New step attenuator frequency compensated input. 

* New non frequency discriminating input control. 

* New heavy duty power transformer has 68% less magnetic 
field. 

* New filter condenser has separate vertical and horizontal 
sections. 

* New intensity circuit gives greater brilliance. 

* Improved amplifiers for better response useful to 2 megacycles. 

* High gain amplifiers .04 Volts RMS per inch deflection. 

* Improved Allegheny Ludlum magnetic metal CR tube shield. 

* New synchronization circuit works with either positive or nega- 
tive peaks of signal. 

* New extended range sweep circuit 15 cycles to over 100,000 
cycles. 

* Both vertical and horizontal amplifier use push-pull pentodes 
for maximum gain. 

The new 1951 Heathkit Push -Pull Oscilloscope Kit is again the best 
buy. No other kit offers half the features - check them. 
Measure either AC or DC on this new scope - the first oscilloscope under 8100.00 with a DC amplifier 
The vertical amplifier has frequency compensated step attenuator input into a cathode follower stage The gain control is of the non frequency discriminating type-accurate response at any setting. A push-pull 
pentode stage feeds the C.R. tube. New type positioning control has wide range for observing any portion of the trace. 
The horizontal amplifiers are direct coupled to the C.R. tube and may be used as either AC or DC -amplifiers. Separate binding posts are provided for AC or DC. 
The multivibrator type sweep generator has new frequency compen- 

It cation for the high range it covers; 15 cycles to cover 100,000 cycles. 
The new model 0-6 Scope uses 10 tubes in all - several more than 
any other. Only Heathkit Scopes have all the features. 
New husky heavy duty power transformer has 50% more laminations. It runs cool and has the lowest possible magnetic field. A complete electrostatic shield covers primary and other necessary windings and 
has lead brought out for proper grounding. 
The new filter condenser has separate filters for the vertical and horizontal screen grids and prevents interaction between them. 
An improved intensity circuit provides almost double previous bril- liance and better intensity modulation. 
A new synchronization circuit allows the trace to be synchronized with either the positive or negative pulse, an important feature in observing the complex pulses encountered in television servicing. 
The magnetic alloy shield supplied for the C.R. tube is of new design 
and uses a special metal developed by Allegheny Ludlum for such applications. 
The Heathkit scope cabinet is of aluminum alloy for lightness of portability. 
The kit is complete, all tubes, cabinet, transformer, controls, grid 
screen, tube shield, etc. The instruction manual has complete step-by-step assembly and pictorials of every section. Compare it with all others and you will buy a Heathkit. Model 0-6. Shipping Wt., 30 lbs, 
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Stop 
Oues5w 
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SC1LL®GRAPHY 
Ever tried to compare two phenomena 

occurring simultaneously by using two single 
channel scopes? Chances are that you found 
they couldn't do the job-or you couldn't 
keep up with them. Fixing your eyes on two 
screens at the same time is no mean trick. 

Consequently, you may have tried using 
a single channel scope with an electronic 
switch. And if you did, you soon found that 
when it comes to observing high speed 
phenomena, too many signals were being 
missed-signals, which in a medical 
application, mean the difference between a 
person being normal or not. An optical 
system, of course, would be too 
cumbersome as well as expensive 
beyond justification. 

If this problem is yours, the only 
economically sound answer is the Dual 
Channel Oscilloscope-Model H-21. 
Containing two separate and complete 
electron guns in a single 5" tube, this 
scope beats many single channel scopes 
in weight, size, and cost. Its sensitivity is 
better than 0.085 Vdcin. (30 MV rms¡'in.), 
with individual controls for each channel. <r 

Adaptable to photographic recording, it 
offers engineers and scientists everywhere 
a valuable tool for research. Find out how 
the Model H-21 can help you by writing 
for our free bulletin today. 

H-21 DUAL CHANNEL SCOPE 

Wide band, high gain DC amplifiers 

Frequency response: DC to 200KC 

Triggered and continuous sweeps 

Differential or single -ended input 

o0efrome tîk ooPpoPoeOo2 
PHILADELPHIA 18, PENNSYLVANIA 

THE ELECTRON ART (continued) 

more than ± m percent from the 
midfrequency gain, the correct 
ratio of the RC's can be chosen. 
Since the curves are a family of 
parabolas this can be done mathe- 
matically. 

The gain will be a maximum 
when AB is a minimum. This mini- 
mum will be at the point w'zere AB 
is perpendicular to the parabola. 
Therefore it is possible to express 
the minimum AB as a function of 

S,. As this derivation is rather 
lengthy and outside the immediate 
interest of this paper, the results 
only will be given. 

S; = B (1+V1- / -1 (9) 

B=2(1-A,,,ß)(1-(Ni1- D2) 

length AC 
D 

length AB 

Then the point where AB is greater 
than AC by m percent will be 

S1&=(1-A,ß)(111-da) 

(1+.I1+ da) (10) 

Equation 9 gives the ratio of the 
RC's while Eq. 10 gives the magni- 
tude of the RC's which will produce 
the desired cutoff frequency. 

An amplifier was designed, using 
the circuit in Fig. 2, to have a gain 
of approximately 10 with a maxi- 
mum variation of gain with fre- 
quency of 5 percent. Also the low - 
frequency cutoff was to be as near 
10 cps as convenient. These strict 
requirements were necessary for it 
was to be used in some measuring 
equipment for the University of 
Washington Engineering Experi- 
ment Station. For these conditions 
the ratio of the RC's must be 100. 
The values are shown in Fig. 4. 
Gain tests were run on this ampli- 
fier showing no variation of gain 
between 20 cps and 10,000 cps, with 

FIG. 4-Two-stage amplifier circui 
used to substantiate graphical method 
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HOW SELETRON 

RECTIFIERS GAVE 

CHICAGO A LIFT 

PARTIAL LIST 7F ELEVATOR INSTALLATIONS FUSING 

SELETROti RECTIFIERS IN THE CHICAGO AREA 

31ILOLNG 
Drake Hotel Towers. 

179 E. Lake Shore Dr. 
Gardel city Plating, 

NO. OF APPRCX. NO 

RECTIFIERS OF ElriATORS 

4 ea. 35 KW 6 

1750 N. Ashland Ava. 2 ea. 40 KW 
Jewi;E ]harities, 20'. S. Wells 2 ea. 20 KW 3 
136E Nerth 3earborr Building 3 ea. 271/2 KW 4 
60 E. S. tt Steel Bu (ding 2 ea. 14 KW _ 
Berns.eirt Building, 14 S. Clinton 2 ea. 10 KW _ 
Busk Terrple, $00 North Clark 2 ea. 20 KW 3 
Clinton Beall), 5229 Clinton 2 ea. 20 KW 

i ea. 14 KW 4 
1 ea. 15KW 

Lansing Fate', 103& N. Dea,barn 2 ea. 20 KW _ 
Plaza Betel, 1559 N Clark 3ea.10KW 
Sear; & Roebuck Cc. 312 N. May 3 ea. 25 KW 2 
Covenant Club, 10 Nar:h Dearborn 2 ea. 20KW 
Churc,íll Apts. 12E1 North Stale 2ea.17KW _ 
Western Elec. Bldg. 1706 S. Wabash 2 ea. 10 KW 
70 East Cedar 2 ea. 14 KW 3 
Mictael Reese Hospital 4 ea. 50 KW 10 
Steinway Drug B.dg 3 ea. 10 KW 
Graphic Arts B dg. 4 ea. 25 KW 6 
Walton Yoto's 2ea.20KW 2 
Chicagoan Hotel 3 ea. 271/2 KW 4 
1330 Birth Stzte wilding 2 ea. 40 KW 4 
Canterb:ry Apts. 3 ea. 14 KW 3 
241 :.ar Buren Street Building 2 ea. 20KW 3 
Super or Elevaor CD. '. ea. 7 KW 
242 E. halton Building : ea. 7 KW 
Cli-ten Machine Co. 3 ea. 10 KW _ 
Wes'ezn Electrc Bui ding 2 ea. 20 KW 

1 ea. 14 KW 6 
1 ea. 10 KW 

Sono a Drug Company 1 ea. 10 KW 
A. Rehlff Bui -ding 3 ea. 14 KW 
Soldolbo'g Furnitura Company 1 ea. 10 KW 
210 E Pearson Street Building 3 ea. 20 KW 
Illina s E ectra:ype 1 ea. 20 KW 2 
Car Ser íze Company 4 e.a. 20 KW 4 
St. Clai Hotel 4ea.25KW "5 
Eastg3te Note! 4 ea: 25 KW 

WHEN THE POWER COMPANY changed over to 
alternating current in certain Chicago areas it meant 
that existing elevators operating on D.C. had to be 
converted fast, or the good people of the town would 
be "grounded." 

Ther Electric & Machine Works of Chicago solved 
elevator rectification problems for considerably more 
than 100 famous buildings in the Windy City by 
designing complete power supply and regenerative 
braking equipment employing SELETRON rectifiers. 
The illustration shows a typical 3 bank unit with re- 
generative control, built for the Clinton Realty Co. 

Of course, elevator operation is but one of many uses 
for SELETRON. These rugged, efficient selenium recti- 
fiers are versatile - useful in hundreds of varying 
industrial applications for economical conversion of 
alternating current to D.C. 

Your own rectification problems may easily be solved 
by SELETRON engineers. Write us now describing 
them - and request our new Bulletin No. ES -33 

- _LIJE Jl 
Seletron 

SELETRON DIVISION 

RADIO RECEPTOR COMPANY, INc. 
Since 1922 in Radio and Electronics le 

Sales Dept: 251 West 19th St., New York 11, N. Y. 
Factory: 84 North 9th St., Brooklyn 11, N. Y. 
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THE ELECTRON ART (continued) 

for measuring 

L0NG - CALE 

These General Electric long -scale instruments are ideal for measuring speed or 

pressure as a function of electrical quantities. It's easy to read the 250 -degree 

scale-almost 5 inches long. Sturdy, molded Textolite* cases are attractively 

designed, improve the appearance-and sales appeal-of the panel. 

You can mount several units side by side, 

each free from magnetic influence. That's 

because the concentric alnico magnets 

require no shielding. 

Take your choice - round or square 

fronts. These instruments are also avail- 

able in a complete list of ratings for 
standard electrical measurements. 

Call your G -E representative for more information. Ask him for DO -81 bulletin 

GEA -5425 or write Apparatus Dept., General Electric, Schenectady, N. Y. 

*Reg. Trademark of General Electric Company 

GENERAL ELECTRIC 

a 10 -percent rise at 20,000 cps. 
This was the frequency limit of the 
oscillator that was available. 

The effect on the gain of any 
amplifier with negative feedback 
due to two RC's in tandem, or in 
general to any two parameters, can 
be visualized when they are ex- 
pressed as in Eq. 3 and then plotted 
as in Fig. 3. 

Bridged -T Neutralization of 
Pentode Amplifiers 

BY H. K. BRADFORD 
Electronics Engineer, 

The Glenn L. Martin Company 
Baltimore, Maryland 

IN A high -frequency amplifier using 
a small unbypassed cathode resistor 
to reduce Miller effect, a modified 
bridged -T network can be used for 
neutralization. High and com- 
pletely stable gain can be realized 
with this arrangement. 

The equivalent circuit (essential 
elements) may be represented as in 
Fig. 1A. To complete the bridged 
T network would normally require 
additions as in Fig. 1B, which 
shows R1, R2, and C added. 

Since there is an essential 90 
degree phase shift across CPR there 
need be no phase shift across R2 

and hence C should actually be a 
resistor. Rearranging for actual 

FIG. 1-Modifiedbridged-T network 
may be used to neutralize amplifier 

with unbypassed cathode 
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Trim Assembly Time 

with the 

Tube with the Tab 

Superior's pioneering in tubing 
technology is constantly at work to 
bring electronic manufacturers new 
developments-to help them pro- 
duce better equipment, faster, at 
lower costs. Newest of these im- 
provements is the integral tabbed 
round Lockseam* cathode. It is 
designed to eliminate a welding 
operation, cut assembly time, and 
provide superior performance. 

These integral tabbed round 
Lockseam*cathodes may be valuable 

to you ... but whether they are 
or not one thing is sure. If you 
use Seamless or Lockseam* cath- 
odes in your product a Superior 
tube is available to do a Superior 
job. Our research and engineering 
facilities are ready at all times to 
help solve your tubing problems. 

For more information about 
Superior Tubing and its possible 
place in your operation write to 
Superior Tube Co., 2500 German- 
town Ave., Norristown, Pa. 

Which Is The Better For Your Product... 

SEAMLESS ... ? The finest tubes that 
can be made. Standard production is 
.010" to .121" O.D. inclusive, with 
wall thicknesses of .0015" to .005". 
Cathodes with larger diameters and 
heavier walls will be produced to cus- 
tomer specification. 

Or LOCK SEAM'. ? Produced di- 
rectly from thin nickel alloy strip stock, 
.040" to .100" O.D. in standard length 
range of 11.5 nun to 42 mm. Round, 
rectangular or oval, cut to specified 
lengths, beaded or plain. 

Electronic Engireering - Life test rack 
and emission test set. Checking Superior 
assembled standard diodes under simu- 
lated customer conditions to determine if 
material meets minimum requirements. 

To guard against contamination by proc- 
essing lubricants, Superior tubing is 
thoroughly degreased before each an- 
nealing operation. 

Part of inspection procedure on Lock - 
seam Nickel Cathodes as they come off 
the production machine. Each cathode 
must undergo many rigid tests before 
being approved. 

&li iclyses .010' to i's" O.D. 

Gerken analyses '.035' mcx. wall) Up is 

*Mfd. under U.S. Pats.-SUPERIOR TUBE COMPANY Electronic Products for export through Driver -Harris Company, Harrison, New Jersey. 
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A4eigniet9 
05CL LOS YN(HROScOPES 
for eed puke , 

weg , . . r, 
C i - 

THESE ARE THE HIGHLIGHTS of equip- 
ment for laboratory research and 

development requiring a variety of time 
bases, triggers, phasing and delay cir- 
cuits, and extended -range amplifiers for 
use in the study of wave shapes, very 
short pulses, and irregular transients. 

A wide -band oscillosynchroscope for high- 
speed pulse work and study of complex 
wave shapes with hf components. Entire 
equipment is mounted in vertical rack 
cabinet; convenient mounting for camera 
to record screen images. 

Circuit Features 
5" 5RP or 5XP CR tube; anode voltage 

variable 10 to 20 kv. Vertical amplifier 
bandwidth flat to 16 mc with response 
beyond 30 mc.; deflection sensitivity 0.05 
volts/inch; video delay 0.2 miscroseconds 

Horizontal amplifier bandwidth 2 mc.; 
deflection sensitivity 0.25 volts/inch 

Driven sweep variable 0.05 to 500 
miscroseconds/inch; saw -tooth sweep 5 
to 500,000 c.p.s. Trigger -generator out- 
put 100 volts from 500 ohms; running rate 
20 to 20,000 c.p.s. Internal blanking or 
deflection markers at 0.1, 1, 10, and 100 
microsecond intervals External grid 
connection for beam intensity modulation 

Delay continuously variable to 2000 
microseconds; directly calibrated dial. 

Size: 813/8"x255/8 "x24" 
Weight: 500 lbs; 
shipping weight: 750 lbs. 

MODEL ON -5 OSCILLOSYNCHROSCOPE 

Gives you the basic equipment for 
viewing any voltage wave shapes - pulse or sine wave - radar or 
TV to audio - in a single, com- 
pact unit. 

Circuit Features 
5" CR tube 5UPI Triggered 

sweep continuously variable 1 to 
25,000 microseconds/inch with direct 
panel calibration Saw -tooth 
sweep 10 cycles to 100 KC Ver- 
tical amplifier flat ± 3db from 5 

cycles to 5 mc. @ 0.075 volts/inch 
Self-contained vertical -deflection 

calibration means Horizontal am- 
plifier d.c. to 500 KC @ 2 volts/ 
inch Portable tow cost. 

ENGINEEJA.ED 
FOR 

ENGINEERS 

BO º.ü" ,ec,c+ m. wee,', 

Bulletins containing detailed information 
about these two versatile instruments will 
be sent at your request. 

Export Sales: 
9 Rockefeller Plaza, Rm. 1422, 

New York 20, New York 

In Canada, address: 
Measurements Engineering Ltd. 

Arnprior, Ontario. 

BROWNING 

THE ELECTRON ART (continued) 

FIG. 2-Practical circuit of amplifier 
using modified bridged -T neutralization 

use the circuit is represented as in 
Fig. 1C. 

For the potential generated at 
P to be completely cancelled at G 

through the two paths shown, the 
attenuation must be identical 
through the two paths and the 
phase shift must total 180 degrees. 

The following relations are 
needed to make this possible: 

RL X cPK 
R0 RK 

RoRLRK = 
XCPK 

RL _ Xe 

Ra Xeas 

RLXCaK Ra 
XcPx 

If there is any doubt about the 
four given values Ro can be made 
variable to adjust the feedback 
magnitude exactly. The phase re- 
mains within better than 1 degree 
correct due to the condition of the 
problem with usual values and the 
magnitude can be trimmed through 
wide values with Ra. 

Two practical circuits are shown 
in Fig. 2. Coupling capacitor Co 

is added for d -c isolation of the 
grid. Resistance Ra serves the dual 
function of grid damping plus feed- 
back. 

SURVEY OF NEW TECHNIQUES 

ULTRASONIC ENERGY has proved use- 
ful in breaking up gall stones inside 
the intestines of dogs and rabbits. 
This technique, revealed by the 
Yale School of Medicine, may make 
possible the removal of gall stones 
from human gall bladders in inop- 
erable situations. 

AN ANALOG COMPUTER has been de- 
veloped at Northwestern Univer- 
sity which is capable of predicting 
performance characteristics of the 
oil and gas industry's multi-com- 
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IAl G A IMA1 

HERE ARE 

ARMA's 
12th AND 13th 

Induction Motors 
for 

high performance 
servo applications 

THE 

18A 400 
AND 

lA 400 

i EIR'SS IWO I ENN' 

ANNOUNCING... s Q UNITS 

FEATURES 

030400 

Making available a wider choice of 

ARMA Induction Motors 
Designed specifically for high performance servo applications 

TYPICAL SPECIFICATIONS 

TYPE INDA At FIFA 
1M10 YOITMEf INFO 

MD LOAD 

sNEE ANTE 
A.PM. 

MM. 
OUTPUT 

eR.P.M. 

STALLED 
TORQUE 

(AIM.i 
DLM. 

MINN 
INERTIA 

OL1 
MONO 
h. PHASE MUM CONTAIN 

03A60 715758.1 60 2 24 24 1600 0.55 at 875 1.3 0.040 0.25 

03860 7157582 60 2 24 24 3000 1.0 at 2000 1.0 0.040 0.25 

1A60 213377.2 60 2 40 40 3100 1.5 at 1750 1.7 0.030 0.8 

1860 213251-1 60 2 115 115 3000 2.4 at 2000 3.0 025 1.4 

1060 2132512 60 2 115 115 3000 6.5 at 2000 8.0 0.25 1.4 

1060 64913 60 3 115 3200 13.0 at 2000 16. 0.048 1.5 

1660 65016 

1715759) 

60 2 115 40 1500 1.0 at 750 3.0 0.051 0.56 

5A 2130791 60 2 75 90 3000 6.3 at 1800 8.0 0.32 4.0 

SC 213261-1 60 2 90 75 3000 7.5 at 2000 8.0 5.51 4.3 

6 2130691 60 2 115 90 3000 18.0 at 2000 16.5 1.38 9.8 

030400 715640-1 400 2 24 24 10,000 1.8 at 6000 0.7 0.036 0.25 

Low Bearing Friction Rapid Response to Applied Voltage 
Symmetrical Rotor Design Quiet Operation High 

Mechanical Accuracy Double Ended Shafts. 

TYPE 
I GPO 

TYPICAL SPECIFICATIONS 

TYPE DWG. No. FRED. 

FIELD VOLTAGES 
(MIn.I 

NO LOAD 

SPEED 

R.P.M. 

MAX. WATTS 

OUTPUT 
at R.P.M. 

STALLED 
TORQUE 

(Min.) 
Oz. In. 

ROTOR 

INERTIA 
Oz. Ie! 

WEIGHT 
lbs. PHASE MAIN CONTROL 

18A400 786662 400 2 24 24 10,000 . 3.6 at 5000 1.6 0.030 0.8 

1A400 213377-1 400 2 115 115 9,800 1.5 at 5000 0.80 0.030 0.8 

If these two newest units are not listed in the booklet you already have titled 
"Arma Induction Motors and Generators" then send for the newly printed 
latest edition. It contains complete characteristics and performance curves. 

ARMA CORPORATION 
2 5 4 36 t h STREET , BROOKLYN 3 2, N. Y. 

SUBSIDIARY OF AMERICAN BOSCH CORPORATION 
ARMA 

PRODUCTSRELEASED 

FOR 

PRIVATE 
IROUSTRY 

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. 

DUALITYM phik PRECISION 

INSTRUMENT 
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measure 
phase differéñce 

DIRECTLY 

with the new. in Phase Meter 

PHASE ANGLE DEGREES 
(8A- ee) 

TIC's New 320-A Phase Meter is the first commercially available 
instrument for the direct measurement of the phase difference 
between two recurrent mechanical motions or two electrical signals 
independent of amplitude, frequency, and wave shape. 

Phase measurements are made instantly and accurately -no 
balances, adjustments or corrections are involved. Phase angle 
readings at audio and ultrasonic frequencies are indicated directly 
on a large wide -scale meter with ranges of 360°, 180°, 90° and 36°. 
Useful frequency range 2 cps. to 100 k.c. 

In audio facilities, ultrasonics, servomechanisms, geophysics, 
vibration, acoustics, aerial navigation, electric power transformation 
or signaling . . . in mechanical applications such as printing 
register, torque measurement, dynamic balancing, textile and 
packaging machinery and other uses where an accurate measure 
of the relative position of moving parts is required ... the Phase 
Meter is a long needed measuring instrument never before avail- 
able -a new tool for a heretofore neglected field of measurement. 

Technical Catalog - yours for the asking. Contains 
detailed information on all TIC Instruments, Potentiom- 
eters and other equipment. Get your copy without obli- 
gation - write today. 

TECHNOLOGY INSTRUMENT CORP. 
1058 Main Street, Waltham 54, Massachusetts 

Rngineering Representatives 
Cleveland, Ohio-PRospect 1-6171 Manhasset, N. Y.-Manhasset 7-3424 Chicago, 111.-UPtown 
8-1141 Boonton, N. J.-Boonton 8-3097 Rochester, N. Y.-Genesee 3547-M Cambridge, Mass.- 
ELiot 4-1751 Canaan, Conn.-Canaan 649 Hollywood, Cal.-H011ywood 9-6305 Dayton, Ohio- 
Michigan 8721, Dallas, Texas-Dlxom 9918 

THE ELECTRON ART (continued) 

ponent fractionating towers. Until 
recently, such calculations have 
been the cause of considerable trial - 
and -error computations. The com- 
puter's results are not only much 
more reliable, but they are pro- 
duced in a small fraction of the 
time previously required. The new 
machine is expected to aid in the 
design of new equipment and in 
redesigning old equipment for more 
efficient operation. 

THE RELATION between force ap- 
plied to aircraft controls during 
flight test and the actual deflection 
of the controls is measured by an 
instrument developed by the Na- 
tional Bureau of Standards. Called 
the stick -force indicator, it operates 
satisfactorily on varying aircraft 
voltages and makes possible a com- 
plete photographic record of the 
forces applied in both required di- 
rections. 

The standard stick handle is re- 
placed by one containing a canti- 
lever spring. Deflection of the 
spring causes rotary motion of a 
selsyn transmitter. The selsyn in- 
dicators are calibrated to read di- 
rectly in force. The entire equip- 
ment exclusive of leads weighs only 
three pounds. 

AN INSTRUMENT for indicating 
pressures in cylinders of engines 
has been developed in France. A 
beam of light passes through a slit, 
one side of which is fixed, the move- 
ments of the other being controlled 
by the deflection of a diaphragm un- 
der pressure. The light modula- 
tions are registered by means of a 
photoelectric cell connected to a 
cathode-ray oscillograph. 

A HERETOFORE waste material re- 
sulting from the manufacture of 
atomic bombs will shortly be put to 
practical use. A radio -active gas 
will be used by the American 
Broadcasting Company to detect 
leaks in the coaxial cable systems 
serving the net's tv transmitters in 
the five cities, permitting almost 
instantaneous adjustments in the 
cables and thereby preserving 
power and quality of the telecast 
signal as its maximum. The new 
process is expected to solve one of 
telecasting's most vexing problems. 

218 November, 1950- ELECTRONICS 

www.americanradiohistory.com



AK\ Turn Your 

DIVINING ROD" 
_ on Your Own Product 

...you may find t1//Jf/;IIjNEW 

SALES welling up 

0,,,,,,,,,,,,,,,, i 

\\ 
SERIES 1145 Small Square Case 
Counter (Rotary Ratchet type) 
shown about twice actual size.., 

built into products like cameras, coin machines, 
office machines, linotypes, postage machines, 
parking meters, light machine tools. One of the 
scores of basic types of electrical and mechanical 
counters shown in free 8 -page "Count-BooK" 
shown below. Write for a copy. 

from a hidden COUNT -Ability 
As the pioneers searched for water with 
an educated witch -hazel switch ... so 
turn your own mathematical mind on 
this million -dollar question: 

"Would My Product Be More Useful To 
My Customers ... If It Could Count?" 

Call a Veeder-Root engineer and let 

Veeder- Root 

him help you answer that question. 
Then, if the answer is favorable, he will 
build -in a Veeder-Root Counter as an 
integral part of your product ... to 
build more sales than you ever counted 
on before. Look up the nearest V -R 
office in your Classified Directory - or 
call the main office: Hartford 7-7204. 

00000000 ``Count Anything on Earth" 
VEEDER-ROOT INC., HARTFORD 2, CONN. 

In Canada: Veeder-Root of Canada, Ltd.. 955 St. James Street, Montreal 3, 
In Great Britain: Veeder-Root Ltd., Kilspindie Rd., Dundee, Scotland. 
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. . . creates a broad line of practical test equipment 
The design and development of klystrons and other microwave tubes is 
closely related to the development of necessary complementary micro- 
wave test units. Test equipment, initially designed for complex 
measurements in the Varian Associates laboratories, has been made 
available to others, and expanded into production on all types of mea- 
suring equipment covering selected frequency ranges between 400 and 
26,500 mc. Throughout, design emphasis is on maximum reliability 
combined with adequate precision for general laboratory measurements. 
Some of these items are illustrated. A full tabulation by model num- 
bers appears below. Other specialized equipment for production and 
laboratory testing is available to order. 

TRANSMISSION LINE SIZE (O.D. INCHES) 
Coaxial Waveguide 

11/2 3/4 x 5/8 x 1/2 .391 1/4 x 

3/e 3/e x 3 1x2 11/4 11/4 x 1 x .702 V2 

Adapters, waveguide 51. 52 54 55 56 57 
to coax 61. 62 

Attenuators, Variable flap 226 228 229 230 231 232 233 
231-B 232-B 233-B 

Variable Calibrated 261-A 
261 

Fixed Calibrated 161 163 164 165 166 

Waveguide Bends -90' E plane 291 295 297 299 301 303 305 
90' H plane 292 296 298 300 302 304 306 

Waveguide 90' Twist 321 323 324 325 326 327 328 

Crystal Detecting Section 341 351 352 353 
342 366 352-A 353-A 

366-A 367 368 
366-B 

Frequency Meters, Search 501 
50I -A 

Precision 549 551 552 

Standing Wave Detector 583 585 586 587 588 589 590 

Waveguide Tees-Series 856 858 859 860 861 862 863 
Shunt 886 888 889 890 891 892 893 

Magic Tees 916 918 919 920 921 922 923 

Terminations-Low Power 975 977 978 979 980 981 982 
High Power 1002 1004 1005 1006 1007 1008 1009 

Transformers-Stub Tuner 1081 
1092 

Slide Screw 1091 1093 1094 1095 1096 1097 1098 
E -H 1121 1123 1124 1125 1126 1127 1128 

Waveguide Adjustable Short 
Circuits 786 788 789 790 791 792 793 

Support Pedestals 1201 1203 1204 1205 1206 1207 1208 

Crystal Mixers 621 - 
Directional Couplers - 381 401 416 431 464 

386 417 433 
387 421 434 

422 
423 
424 
492 

Combine Varian klystrons, Varian power suppl'es and Varian test equip- 
ment in a complete set-up for laboratory and field measurements. 

VARIAN 
associates 

99 Washington st. 

san carlos, calif. 

NEW PRODUCTS 
(continued from page 130) 

graph and radio or television, be- 
sides choosing correct equalization 
for all types of domestic and for- 
eign recordings. The all -triode 
unit, with maximum output of 30 
w, applies 100 -percent negative 
feedback, including drivers, output 
tubes and output transformer. Fre- 
quency response is within ± 0.25 
db from 20 to 30,000 cycles. Hum 
and noise level is 80 db below rated 
output. Output impedances are 4, 
8 and 16 ohms. A total of 12 tubes 
is utilized in the power amplifier 
and remote control unit. High gain 
tubes are shock -mounted. Power 
consumption is 150 w. 

Subminiature Relays 
NEOMATIC, INC., 879 Wellesley Ave., 
Los Angeles 49, Calif. Developed 
to meet the exacting space require- 
ments of manufacturers of aircraft, 
airborne equipment, guided mis- 
siles, rockets, radar and electronic 
components, the new series M anti - 
vibration relays measure less than 

in. x 2.1 in. X 2116 in. and weigh 
less than ounce. Coils are avail- 
able in ratings from 1 to 72 volts 
d -c, with resistances ranging from 
below 1 ohm to 5,000 ohms. 

Sweep & Marker Generator 
KAY ELECTRIC CO., Pine Brook, 
N. J., has announced Marka-Sweep, 
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Sangamo Type 60 Capacitors 

Where exceptionally small filter capacitors 
are a necessity Sangamo Types 62 and 64 
Capacitors are your best choice. These 
capacitors are mineral oil impregnated for 
E characteristic and assure long life and 
excellent performance at temperatures 
from -55° C to + 85° C. They are ideal 
for aircraft, guided missile work, or com- 
mercial applications. 

Types 62 and 64 paper capacitors are 
hermetically sealed in seamless drawn 
steel cases, smaller than the size require- 
ments of joint Army -Navy specification 

Vaer4 aufwaace 

JAN -C-25, CP 60 Series. Non-magnetic 
copper or brass cases can be supplied, if 
desired. Standard capacitors are supplied 
with top terminals and brackets for up- 
right mounting, or with bottom terminals 
and brackets for inverted mounting. For 
further information, send for your copy of 
Catalog No. 832. 

Whenever you need capacitors, choose 
from the complete Sangamo line of paper, 
mica, electrolytic and button capacitors 
for every industrial, electronic and radio 
application. 

7 SANGAMO Titre 

ts," 
r . _-. -:_ . 

PAPERMICASILVERELECTROLYTIC 
CAPACITORS 

De,uúz« Pezeia+ece 

SANGAMO ELECTRIC COMPANY 
SPRINGFIELD, ILLINOIS 

IN CANADA: SANGAMO COMPANY LIMITED, LEASIDE, ONTARIO 
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NEW PRODUCTS (continued) 

Look to 13.227412 
for the NEWEST... FINEST... MOST SENSATIONAL Ara 

Assam 
AUDIO COMPONENTS aumummai 

MINIATURES AND 
SUBMINIATURES 

The MRB-3 miniature dynamic receiver and microphone has 

excellent wide -range frequency response characteristics, main- 
tained flat by the Patented Permoflux acoustical damping 
method. Utilizes a self -formed voice coil. Sensitivity -115 db 
in 6 cc coupler with 1 m.w. input. Overall diameter 1"- 
height it/,". Can be supplied with miniature input or output 
transformers in any impedance. 

Ti and T2 Transformers - and Chokes -These sub- 
miniature units provide power efficiency from 80-90% with 
high voltage breakdown characteristics and extremely low 
susceptibility to electrolytic deterioration. Frequency response 
is +2 db from 100 to 8000". Impedances up to 200,000 
ohms and windings with inductive reactances up to one 
megohm. Ideal for use with Permoflux microphone -receiver 
units and headsets. 

STANDARD 

HIGH FIDELITY 

SUPER HIGH FIDELITY 

DYNAMIC HEADPHONES 

are world famous and quality -recognized products of 
Permoflux Corp. Sturdy and comfortable, they are built to 
withstand excessive shock, high humidities and a wide range 
of temperatures without impairing their high efficiency and 
dependable performance. Patented acoustical damping pro- 
vides a flat frequency response to 4500ry in standard models 
and through 10,000" in Super High Fidelity models. Unpar- 
ailed in performance for broadcast studio, aviation, labo- 
riztory, and audiometer work. 

-PERFORMANCE CURVE 
-PERMON.U% erei 

III311.IIIIII IIIBIIIII IIIIIIIII 
gr""11111111elpIIfflitliï -i. 
.hÌÌi1rI.._:d111.11ÍÌÌÌÌ1 III10IIII uIII IIIIIIIIIIIIII 
IIIIIIM11111111111EIIIIlO 

FREQUENCY IN CYCLES VER SECOND 

Model MR8-3 

Model T1 

Model T2 

DHS-17 
CAA Apprsved 

ROYAL 
EIGHT " 
Compares 
with any 
12" speaker 

This average laborato- 
ry response curve of the 
Permoflux 8T-8-1 proves 
that it compares with the 
finest speakers regard- 
less of size or price. 

8T-8-1 
Eight -Inch 
Speaker 
with the 

Blue Cone 

PERMOFLUX CORPORATION 
4900 W. GRAND AVE., CHICAGO 39, ILL. 236 S. VERDUGO RD., GLENDALE 5, CALIF. 

model IF, a new electronic sweep 
and marker generator for produc- 
tion alignment of tv receiver i -f 
systems. A three -position switch 
selects the 20 -to -30, 30 -to -40 or 40 - 
to -50 -mc range with overlap. Sweep 
width is approximately 15 mc. The 
output level may be varied between 
50 µv and 250 µv across the 70 -ohm 
unbalanced output. A panel switch 
narrows the sweep and recenters it 
to make it suitable for sound -chan- 
nel measurements. 

--ACTUA[ sur wed/ 

Midget Switch 
ACRo MFG, Co., Columbus 16, Ohio. 
Model M -OM midget snap -action 
switch has particular application 
for condensed timing and sequence 
operations. Contact points are sil- 
ver, 99.7 percent pure. Current 
carrying capacity is 3 amperes at 
125 volts a -c. Rated capacity life 
is 500,000 actuations. 

Calorimetric Wattmeter 
VACUUM TUBE PRODUCTS, 302 N. 
Clementine St., Oceanside, Calif., 
has developed a new portable calori- 
metric wattmeter (Cubic Micro - 
Cal) to measure absolute micro- 
wave power in both laboratory and 
field use. Consisting of two units, 
liquid circulator and calorimetric 
termination, it gives a direct read - 

,j 
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Varglas Silicone Electrical Insulating Tubing and Sleeving 
Lead Wire and Tying Cord 

VARGLAS SILICONE is a sensationally new electrical insulating sleeving and tubing developed by 
our laboratory and pilot plant during the war. It is a product which combines Varglas and Silicone 
to bring revolutionary possibilities to electrical insulation. 

VARGLAS SILICONE is efficient under a wide temperature range...to 500°F. or more in some appli- 
cations, yet remains completely flexible at -85°F. It has excellent resistance to moisture and lubricating 
oil, is flame resistant and self -extinguishing, and is the strongest of the accepted insulating materials. 

VARGLAS SILICONE, pioneered by VARFLEX CORPORATION, 

is the first combination of these outstanding features: 
1. VARGLAS-Continuous filament Fiberglas -a moisture and fungus proof material which will not 
burn and is chemically inert - strong and flexible at high and low temperatures. 

2. NORMALIZING-Removes binder and organic inclusions from the Fiberglas - improves electrical 
qualities and allows uniform impregnation. 
3. SILICONE HIGH TEMPERATURE RESIN -Which has a natural affinity for the Fiberglas, 
renders it abrasion -resistant, flexible and non -fraying. 

VARFLEXCORPORATION, manufacturers of electrical insulating tubing and sleeving, are 

insulation specialists. If you require special insulation, write us about your problems. We will gladly 

quote on your individual requirements or ASTM specifications. We have a complete line of sleeving 

and tubing, based on Fiberglas, cotton, and extruded plastics. 

11,4419 Varflex invites you to test these free samples 
of Varglas Silicone in your own plant or labora- 
tory. 

i 

It's yours on 
request! 

Fust e1ft aid co eut ! 
VARFLEX CORPORATION 
308 N. JAY ST. ROME, N. Y. 

IM M8 - - - - fib fib Ma tif Rififi MOM BBB fib ta 
Please send me folder containing free samples of Varglas Silicone products. 

Name 

Company 

Address 

City Zone State 

VARFLEX CORPORATION, 308 N. JAY ST., ROME, N.Y 
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ßgp't wait 

fgrt/i6 darkrø0".. 
SNAP THE SHUTTER - SEE THE RESULTS 

IN ONE MINUTE! 

Fairchild - 
Polaroid 

Oscilloscope 

Camera 

There's no longer any need to wait for dark- 
room processing before evaluating newly 
exposed photographic "stills" of oscilloscope 
images. 

With the new Fairchild -Polaroid Oscillo- 
scope Camera you don't even bother with 
focusing-just snap the shutter, and remove 
the print from the back of the camera a min- 
ute later. The camera can be set up within 
two minutes; removed within a few seconds. 
Think of it-accurate photographic records 
in almost as little time as it would take to 
make sketches from memory. 

Each 31/4 x 41/4 print records two traces to 
make comparisons easy and to cut film costs 
in half. 

The complete Fairchild -Polaroid Oscillo- 
scope Camera consists of scope adapter for 
any five -inch oscilloscope, light -tight hood 
with viewing port, and Polaroid -Land Camera 
body with special lens and two -position 
shift device. 

Write for complete data and prices on the 
F-284 Oscilloscope Camera Kit including cam- 
era, carrying case, and film. Fairchild Camera 
and Instrument Corporation, 88-06 Van Wyck 
Blvd., Jamaica 1, N. Y., Dept. 120-12A 1 

Distributors: Tektronix Inc., Portland, Ore.. 
Electronic Tube Corp., Phila. 18, Pa. 

This 31/4 x 414 print of a 
multi -beam scope image 
was ready for evaluation 
a minute after the shutter 
was snapped. 

Specifications 
Lens-Special 75 mm. f/2.8 Wollensak 
Oscillo -anastigmat. 

Shutter - Wollensak Alphax; speeds 
1/25 sec. to 1/100 sec., "time," and 
"bulb." 
Focus - Fixed (approx. 8 in.). 

Picture Size - 31/4 x 41/4 in. (2 images 
per print; 16 exposures per roll of film). 

Image Size - One-half reduction of 
scope image. 

Writing Speed-to 1 in/µsec at 3000V 
accelerating potential; higher speeds at 
higher voltages. 

Dimensions - Camera, 101/2 x 514 x 61/4 

in.; hood, 11 in. length, 71/2 in. dia.; 
adapter, 2 in. width, 6% in. max. dia. 

Weight - Complete, 7s/4 lb. 

NEW PRODUCTS (continued) 

ing in watts on the basis of inci- 
dent microwave power being dissi- 
pated into the calorimetric termi- 
nation. A curve is furnished with 
the unit, allowing any liquid flow 
rate to be adjusted. The Cubic 
Micro -Cal can be used to calibrate 
other secondary -type power devices 
such as thermally activated watt- 
meters. Frequency range is from 
2,600 to 90,000 mc. Two full scale 
ranges are available -100 w and 
500 w. 

High -Power Amplifier 
RAULAND -BORG CORP., 3523 Addison 
St., Chicago 18, Ill. Model 1960 Bi - 
Power (biased power) amplifier is 
designed to handle the require- 
ments of large p -a installations. 
Rated output is 60 watts at 5 per- 
cent or less total harmonic distor- 
tion (measured at 100, 400 and 5,- 
000 cycles) ; 85 watts peak power. 
Frequency response is ± 1 db, 40 
to 15,000 cps. Output impedances 
are 4, 8, 80 (70 volts), 250, 500 
ohms. 

Electronic Power Generator 
RADIO CORP. OF AMERICA, Camden, 
N. J. The 15 -CH self-contained 
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high voltage 

Selenium Rectifiers 

Since most selenium rectifiers look alike, but vary 
greatly in quality, it is important to the user to have 

some simple means of determining quality. Side -by - 

side comparison tests are the time-honored way to 
compare quality. Take any 26 -volt RMS selenium 
rectifier stack on the market get a new G -E high - 

voltage stack of similar ratings and see for yourself 

which is the better. 

These new G -E 26 -volt cells thrive on comparison 

tests because they are outstanding in the three char- 

acteristics which mean quality in selenium rectifiers. 

LOW FORWARD RESISTANCE 

G.E.'s new 26 -volt cells have extremely low forward 

resistance. This means a low voltage drop giving 

higher output, cooler operation, and greater recti- 

fier efficiency. This often results in savings to you in 

the design and costs of other circuit components. 

Make your own 

COMPARISON 
TEST 

Know Which Is Best 

LOW BACK LEAKAGE 

Since reverse current through a rectifier serves no use- 

ful purpose but does increase losses and heating, the low 

back leakage of these cells results in higher output, 
higher efficiency, and cooler operation. 

DEPENDABLE LONG LIFE 

These cells are the slowest aging of any selenium cells 

we have tested. These dependable cells have a life ex- 

pectancy of well over 60,000 hours. 

Prove for yourself the superiority of these new 

G -E selenium cells. Write Section 461-13, Apparatus 

Department, General Electric Company, Schenectady 

5, New York for a copy of GEA -5524 which 
gives complete instructions for comparative 
testing. Contact your local General Electric 

Apparatus Sales Representative or authorized 
G -E agent to arrange your sample purchase. 

GENERAL ELECTRIC 
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UNCASED COILS 
Toroids close -tolerance adjusted to your 
specifications. Coils are heat cycled to 
maintain accuracy even in toughest service 
conditions. Toroids have ow T,/C char- 
acteristics, extremely low magnetic pickup 
and external field. Coils may be supplied 
with balanced windings, also can be 
topped, or have multiple winding for tight 
coupled impedance transformation. 

PLASTIC COATED 
TOROIDS 

Another C A C First. Our most progressive 

customers specify thermo-setting plastic coat- 
ing for their coils, transformers, and tuned 
circuits. This tough resilient covering pro- 

tests the coils and seals out moisture. Just 

another reason why the people who use 

toroids year after year specify C A C 

Toroidal Components. 

CASED TOROIDS 
AND FILTERS 

Rugged steel cases, constriction meeting 

military specifications. Coils giving highest 

Q per unit volume and spe:ial capacitors 
provide sharper and more stable filters 
with a compactness never before possible. A 

special design for your ever/ requirement. 

Send for this FREE booklet today... 

COMMUNICATION ACCESSORIES 
aler 

HICKMAN MILLS, MISSOURI 

NEW PRODUCTS (continued) 

power generator for medium power 
dielectric heating applications is 
capable of developing a power out- 
put of 18 to 21.8 kw at frequencies 
of 5.5 to 41 mc. The high -f re- 
quency output is obtained from a 
stabilized, self-excited oscillator 
employing two heavy-duty, air- 
cooled 889R -A power tubes that are 
supplied with high -voltage d -c by a 
three-phase, full -wave rectifier. It 
is designed to meet industrial re- 
quirements for a medium-sized unit, 
and incorporates the latest electrical 
and mechanical developments. 

Precision Attenuators 
GENERAL RADIO CO., 275 Massachu- 
setts Ave., Cambridge 39, Mass., 
has available precision decade at- 
tenuators for laboratory use and 
for building into other equipment. 
Type 829 units can be built into 
speech and ultrasonic equipment 
and measuring devices. Character- 
istic impedance is 600 ohms for 
both H and T types. Type 1450 
consists of an assembly of atten- 
uator units in metal cabinets for 
laboratory bench use. Two- and 
three -dial boxes are available with 
maximum attenuation of 110 db. 

Two -Way Mobile Radio 
RADIO CORP OF AMERICA, Camden, 
N. J. Model CMV-4A Carfone is 
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COPPER ALLOY BULLETIN 
REPORTING NEWS AND TECHNICAL DEVELOPMENTS OF COPPER AND COPPER -BASE ALLOYS 

DRA89 

Prepared Each Month by BRIDGEPORT BRASS COMPANY B 'dgepprth ' Headquarters for BRASS, BRONZE and COPPER 

Radar, Television Parts Accurately 
Turned in Swiss Screw Machine 

Ä 

Brass electronic parts, produced on Swiss screw machines, are shown in first 
row. Tiny parts in center are for watches. Phosphor bronze connector com- 
ponents at lower left. Brass bushing and flat drill at lower right. Courtesy: 

Iseli Swiss Screw Machine Products, Terryville, Conn. 

Small, precision brass and bronze 
connectors and components for ultra- 
high frequency equipment, including 
radar and television, have gradually 
grown in demand during the past few 
years. 

These parts are produced in the 
small Swiss screw machines due to the 
extreme accuracy and concentricity re- 
quired. Since the cutting is done close 
to the guide bushing as the stock is fed 
into the tools, variations usually en- 
countered through tool pressure on 
over -hanging parts are eliminated. 

Excellent finishes are maintained 
through elimination of whipping and 
chattering, although spindle speeds are 
in excess of 6000 rpm. 

Three Reasons For Brass 

Three main factors are involved in 
the choice of brass and bronze for these 
parts: 1. corrosion resistance which in- 
sures unchanged electrical character- 

istics despite varied 
operating circum- 
stances; 2. ease with 
which copper -base 
alloys can be plated 
with silver and gold 
without prepara- 
tion other than the 
normal cleaning 
and the ability to 
hold these plates; 
3. high machinabil- 
ity of these alloys 
which permits high- 
speed production 
with a minimum of 
tool wear. 

Radar equip- 
ment is used in 
many climates and 
under adverse con- 
ditions in battle cir- 

cumstances. Due to the nature of high - 
frequency currents it is essential to 
eliminate losses which come about 
through faulty contacts and varying 
resistance. 

Gold, Silver Plate Used 

Gold and silver plate are used main- 
ly for their electrical conductivity and 
superior corrosion resistance. High fre- 
quency currents are conducted in a 
manner known as "skin effect" along 
the outside surfaces of the conductor. 

Although free turning brass rod has 
top machinability characteristics, it is 
customary in Swiss machines to use 
tungsten carbide tools both to insure 
long life and good finishes. 

Standard high-speed drills are used 
for some jobs but generally a flat drill 
ground from a solid piece of tungsten 
carbide is excellent where finish is 
essential. The carbide is first ground 
radially to the desired hole diameter 
with a slight back taper. It is then 

BRASS BRONZE COPPER DURONZE - STRIP 

MILLS IN 
BRIDGEPORT, CONNECTICUT 

INDIANAPOLIS, INDIANA 
In Canada: 

Noranda Copper and Brass Limited, 
Montreal 

ground flat on both sides in a surface 
grinder. Finally, a 25 -to -30 degree 
angle is ground on the cutting face with 
a slight cutting angle on the faces. Such 
a drill will give weeks of service with- 
out resharpening on brass. 

Finish, Concentricity Vital 

The bushing in the lower right of 
the photograph, although large for 
Swiss machines, was turned with per- 
fect concentricity and extreme accu- 
racy and finish on the bore. 

The small parts in the photograph 
are those usually associated with Swiss 
machines. They are made from free 
machining brass rod and are only 3 /16 
in. long. The largest diameter is only 
0.030 in. and is turned in the form of 
a cone. The two shanks are only 0.012 
in. These are used in watches. 

The long connector, second from 
left at top, is 2 1/16 long and has a 
3-48 thread at the center. The other 
diameters are 0.062, 0.100 and 0.104 
in. respectively. 

At the lower left phosphor bronze 
is used for these connectors as high 
strength and ductility are required due 
to coldworking at assembly. High cor- 
rosion resistance of this material is 
also utilized. 

Rod Dimensions Important 
Rod for Swiss screw machine work 

must be carefully drawn and roll - 
straightened. Otit-of-roundness would 
be reflected in the turned diameters, 
since a guide bushing is used. 

For information and help in select- 
ing and working copper -base alloys, 
contact our nearest district office or 
write directly to Bridgeport. 

Tungsten carbide flat drill for Swiss screw ma- 
chine work. Courtesy: Iseli Swiss Screw Machine 

Products, Terryville, Conn. 

ROD WIRE TUBING 

BRIDGEPORT BRASS COMPANY 
BRIDGEPORT 2, CONNECTICUT 

Established 1865 
.e 

t . District Offices and Ware- 
houses in Principal Cities 
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Microwave 
"Shutter" 

by TERPENING 
The "shutter" you see in the waveguide section above is de- 
signed to close automatically when the radar is not operating. 
This prevents damage to the crystal detector, which might be 
caused by radiation from other nearby radars. 

Specifications called for very high attenuation when closed, 
extremely low attenuation when open, and fully automatic 
operation. 

As designed and produced in quantity in our plant, the per- 
formance of this component exceeded our customer's expec- 
tations. For example: 

with the solenoid -actuated shutter in closed position, at- 
tenuation is greater than 40 db, 
with shutter open, attenuation is negligible-a few hun- 
dredths of one db. 

This is a typical example of the work we are set up to handle- 
from design through production-from single component to 
entire transmission line. Although our engineering staff, lab- 
oratories, and fully equipped shop are usually busy on gov- 
ernment contracts, our unusual facilities may permit us to work 
with you on special components for military microwave sys- 
tems. We shall be happy to talk with you about your present 
and/or future needs. 

L. H. TERPENING COMPANY 
DESIGN RESEARCH PRODUCTION 

Microwave Transmission Lines and Associated Components 
16 West 61st St. New York 23, N. Y. Circle 6-4760 
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NEW PRODUCTS (continued) 

designed to supply over 30 watts of 
power output over the entire 152 to 
174 -mc range, embracing the com- 
mercial and government frequency 
bands. The equipment includes a 
grounded -grid r -f -input tube for 
high sensitivity; a special filter to 
reduce spurious emissions by at 
least 100 db in the band, and all 
other emissions and all harmonics 
by at least 85 db. The unit provides 
stability within 0.001 percent with- 
out use of oven or within 0.0005 
percent with oven between 22 and 
140 F. 

Variable Electronic Filter 
SPENCER -KENNEDY LABORATORIES, 
INC., 186 Massachusetts Ave., Cam- 
bridge 39, Mass. Model 300 vari- 
able electronic filter features a con- 
tinuously variable cutoff within the 
frequency range of 20 cycles to 200 
kc. Attenuation rate is 18 db per 
octave. Several filters can be cas- 
caded so that attenuation rates of 
36 and 54 db or more per octave 
can be realized. Low noise level 
and versatility make it an ideal re- 
search instrument for noise analy- 
sis or acoustic measurements in the 
automotive, aircraft, machine tool 
industry or general laboratory use. 

Metal Fasteners 
ELASTIC STOP NUT CORP., 2330 
Vauxhall Road, Union, N. J. The 
Rollpin is an all-purpose pressed -fit 
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CAUTION ON HIGH VOLTS 

1 , 

MMIMINNINIIBNIMMIIII 

1/2% 

RESISTORS 1 

miummmmozmaal 
owmg-- ism asma -1 

COMPENSATED I 

OHMMETER 1 

CIRCUIT I 
immunammunisemI 

Model 

Designed for the engineer and technician who wants 
laboratory accuracy. Achieved in Model 630-A 

by more accurate components and hand -drawn scales 
that compensate for the average individual 

characteristic of each instrument. Also includes knife-edge 
pointer and mirror scale to eliminate parallax. 

630-A 
ONLY 84 9.50 AT YOUR DISTRIBUTOR 

BE IM NZ MI 

HAND -DRAWN 1 

MIRRORED 

SCALES I 
No BE mu nu mum ma so 

FOR THE MAN WHO TAKES PRIDE IN HIS WORK 
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NEW PRODUCTS (continued) 

RCA TUSE 

the complete 

line for 
industry 

e 

le 

RCA -1946 
Thermocouple 

Vacuum -Gauge Tube 

For specialty -type tubes 

...call your RCA Tube Distributor 

Whether the call is for special or standard type 

electron tubes-or information on their use-your 

local RCA Tube Distributor is ready to serve your 

needs promptly and dependably. 

*RCA Vacuum -Gauge Tubes . . include 
t audion o thermocouple, 

ization types, 

1945, 1949, and 1950; a Pirani, type 

type 1946. Technical data sheets on these five RCA types are 

available without charge from your local RCA Tube Distributor. 

RADIO CORPORATION of AMERICA - 
ELECTRON TUBES HARRISON, N. J. 

pin introducing a new idea of de- 
sign and application in metal fast- 
eners. A self-locking pin with 
chamfered ends, it was designed to 
replace the variety of dowel, pivot, 
tapered and grooved pins, which 
ordinarily require a key or some 
supplementary fastening method to 
hold them in place. They can be 
used as an important assembly in 
a 35 -mm projector for television, as 
shafts for assembly of gear trains 
on a metering device or as shafts 
to mount plastic gears. They are 
available in 13 sizes to fit hole di- 
ameters ranging from 0.078 (5/64 
in.) up to 0.500 (i in.). The fast- 
eners are made from SAE 1095 steel 
and type 420 stainless steel, and 
can also be furnished in beryllium 
copper. 

Lightweight Soldering Gun 
WELLER ELECTRIC CORP., Easton, 
Pa. Model WD -135 small light- 
weight soldering gun features dual 
spotlights to eliminate shadows and 
over-under terminals to brace the 
tip and improve visibility. Useful 
to radio and tv technicians, the 
instrument has dual heat (100 and 
135 watts) for all light and deli- 
cate soldering, 5 -second heating to 
save time and current, and trigger - 
switch control that adjusts heat to 
the work and eliminates need of 
unplugging the gun between jobs. 
A descriptive catalog bulletin is 
available. 

Five -Inch Oscilloscope 
THE TRIPLETT ELECTRICAL INSTRU- 
MENT Co., Bluffton, Ohio. Model 
3440 five -in. oscilloscope for tv and 
general use features an exclusive 
pattern reversing switch ; cali- 
brated meter for peak -to -peak volt - 

3 
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Alden Components for Plug -In Unit Construction 

Ooen 20 pin 
plug-in assembly 

Mechanical units 

Instrumentation 

Shiélded 20 pin 

ALDEN PLUG-IN BASES AND HOUSINGS 

Alden has the bases, housings and sockets along -with 
the resistor cards, tube mounts, brackets, etc. to 
make plug-in units of your electronic circuits, relays 
and other components. A whole series of bases and 
housings are available from the standard 7 and 9 pin 
layout for miniature units to the Alden Non -inter- 
changeable 11 and 20 pin bases for larger units. The 
Non -interchangeable Series is designed with variable 
pin patterns that insure positive isolation of critical 
voltages or current ... strong, stubby pine and elim 
ination of bosses correct the bugaboos of the bent 
pins and broken bosses of conventional octal or loctal 
base design. 

Shielded II pin Miniature 9 pin 
plug-in assembly plug-in assembly plug-in assembly 

ALDEN BACK CONNECTORS 

Here are back connectors that make pos- 
sible slide -in chassis that go together and 
come apart easily. Generous bell mouthed 
entries and floating clip action provide wide 
mating tolerances - do away with critical 
chassis alignment problems. Wiring to color - 
coded back connectors instantly identifies 
each lead for circuit checks - makes wiring 
accessible for easy servicing. Can be 
mounted flushed or stacked to meet space 
requirements. 

994B4» MOMS' 

Decade units 

Electronic 

Electrical Units 

Miniature chassis 

ALDEN SLIDE -IN LOCK -IN CHASSIS 

Designed for quick, positive insertion and re- 

moval, slide -in lock -in chassis utilizes bullet 
nosed dowels which pull in. lock, and eject 
chassis quickly and easily. Simple % twist of 

handles gives punitive lock against vibration 
shock in any position. Pilot action of lock- 
ing dowels eliminates critical sheet metal toler- 

ances. Slide -in lock -in chassis are built for racks 
or as separate units, miniature or standard size. 

Communication Mobile 

CAP -CAPTIVE CONVENIENCE SCREW 

Concave surface of head and arced notch 
quickly center production tools on screw for 
rapid tightening against lockwasher. In the 
field, no special tools are necessary - arced 
slot in head is of such proportion that even 
a coin gives sufficient leverage to back it off 
lockwasher. Can readily be made captive, so 
it's ideal for holding detachable mechanical 
units, plug-in housings, miniature chassis. 

Electronic Units Mechanical Units 

MODERN ELECTRONIC 
DESIGN MEANS PLUG-IN UNIT CONSTRUCTION The trend in modern smaller, lighter, better dl is towad 

r et rapid demandequip- 
ment. 

proof performance. 
these fool- 

proof 
and more modern get these are turning to plu design engineers in unit construction with basic elements rouped as uns that 

plug in, slide in, lock in, pull out easily. Up to now th has been no one place 
where components for plug-in, unit construction lw 

designed 

d 
le. T beengt 

this type of _ 
were avail_ 

necessary 
for 

improvise es 
designand 

llave ith etan its custom made or makeshift dard components 
in For many 

arrangements. 

taof applications Alden 
has a whole series that can meet manyplug-in components needs. On new, or special 

of your unitization 
we have the conceptiondand 

facil 
feel 

ities 
necessary to take your whole to design, develop problem plug-in components and 
plug- - components tailored to your give fit componenttsspe 

fig specifically 
designed 
advantages of plug-inunit Y desi for vanta construction 

and des not found in + 
ad. 

components. stand. 
Write for new booklet on 

"Components for Plug-in Unit Construction.' 

ALDEN PLUG-IN UNIT CABLING 

For years cabling did not keep pace with the speed of electronic 
design-Manufacturers had to be satisfied with cables designed as 
an afterthought - cabling utilizing mongrel connectors and wire, 
designed for a job, yes, but not designed for a specific job. In the 
past this poorly designed cabling has led to malfunctions, time 
delays, excessive production costs and high service cost in the field. 

With today's higher voltages, frequencies, and critical signals, 
more and more engineers are turning to Alden for the solution to 
their cabling problems because Alden's is the one place where 
specially designed connectors and large stocks of wire are 
obtainable under the same roof. 

Here is what Alden engineers can do for you - take your proto- 
type model, engineer to your specific requirements unit cables in- 
corporating Alden's 20 years of technical design and development 
of connectors and wire services - give you economic end efficient 
cables of good appearance that are built as units - allow instant 
continuity checks and rapid replacement in the field. 

Alden's series connectors enable the engineer to select, and 
know that he will get, the right connector for the job. For critical 
connections, Alden has special non -interchangeable connectors with 
plugs that can only mate with the correct socket and thereby abso- 
lutely prevent mismating and the costly damage of burned out sets. 
All connectors used have forward connected, low resistance contacts 
which provide individual strain relief for each lead. Production 
design connector bodies with well -isolated clip and wire pockets 
provide 100% insulation. Less material - less space, features of 
Alden top connected contact connectors, allow Alden to design and 
produce a cable that is more compact and more easy to handle. 

Wire is supplied from stock that include sizes and insula- 
tion of any type. It is ready to be formed, laced, braided, or 
shielded - in production quantities - as needed. By pooling wire 
requirements, a flexible high-speed braiding department, special 
tools, trained operators and mingling of orders, the most exacting 
schedules of customers can be met at production line cost. 

For quotations or suggestions about design, submit your inquiries 
or blueprints - Alden engineers are always ready to work with you 
on cabling problems. 

-ALDEN PRODUCTS COMPANY 
117 NORTH MAIN STREET, BROCKTON 64E, MASSACHUSETTS 
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NEW PRODUCTS (continued) 
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Precision Controlled 

Cores For Every 

Electronic Use 

SEND FOR 

S a m p l e s 

promptly sub- 
mitted upon 
request for de- 
sign, pre -pro- 
duction, and test 
purposes. 

CATALOG 106 

Jerry Golten Co. 

2750 W. North Ave. 
Chicago 22, Ill. 

on 

the principle 

that it 

costs less 

to work with 

the finest' 

NITIONAL 

COMPANY 
1410 CHESTNUT AVE., HILLSIDE 5, N. J. 

Perlmuth-Colman & Associates (Northern N. Y.) 

1335 South Flower Martin P. Andrews 
Los Angeles, Cal. Garden City, N. Y. 

Jose Luis Pontet 
Cordoba 1472 

Buenos Aires 

age measurements; vertical sensi- 
tivity of 0.009 rms volt per inch; 
linear sweep voltages up to 60 kc; 
and a frequency range from 20 
cycles to over 1 mc. A demodulator 
probe is also available for signal 
tracing. 

D -C Power Supply 
FREED TRANSFORMER CO., INC., 
1718-36 Weirfield St., Brooklyn 27, 
N. Y., has introduced the No. 1170 
stabilized power supply intended 
for use as a d -c supply with the 
company's incremental inductance 
bridge No. 1110. It provides 4 con- 
tinuously variable current ranges : 
5 ma, 25 ma, 100 ma and 500 ma. 
Maximum output voltage is 270 v - 
d -c. Noise level is -92 db. 

Oscillograph Tube 
RADIO CORP. OF AMERICA, Harrison 
N. J. Model 7MP7 is a seven-inch 
directly viewed, c -r tube of the 
magnetic deflection and magnetic - 
focus type intended primarily for 
use in radar indicator service, but 
also useful in general oscillographic 
applications where a temporary 
record of electrical phenomena is 
desired. It uses a long -persistence, 
cascade (two -layer) screen, which 
exhibits bluish fluorescence of short 
persistence and greenish -yellow 
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THE FASTEST SELLING 

Ground Rods 
For TV 44 h, Ì 
AND OTHER .-. 
INSTALLATIONS 

With a new quick - 
acting, time -saving 
clamp that insures 
positive contact on 
#4 to +#14 gauge 
conductor. 3/8 -inch 
solid steel rods, 
copper plated and 
pointed for easy 
driving. Available 
in 4 and 6 -foot 
lengths. Also 
1/2 -inch rods in 5, 6 
and 8 -foot lengths. 

At your Jobber 

PREMAX PRODUCTS 
DIVISION CHISHOLM-RYDER CO., INC. 

5101 Highland Ave. 

ecie 
JONES 
FANNING 
STRIP 
Connections 
are made 
through Fan- 
ning Strip, 
on bench 
or anywhere 
apart from 
barrier strip, 
and quickly 
slipped into 
assembly. 

Use with Jones Barrier Ter- 
minal Strips, Nos. 141 and 
142, for 1 to 20 terminals. 

9-141 
Barrier 
Strip 

Niagara Falls, N. Y. 

9-161 
Fanning 
Strip. 
Pat. 

applied 
for. 

Simplifies soldering. Insures correct con- 
nections. Saves time. Ideal for harness or 
cable assembly. Brass terminals, cadmium 
plated. Bakelite mounting. Send for com- 
plete data. 

fiesI HOWARD B. JONES DIVISION 
CINCH MANUFACTURING CORPORATION 

CHICAGO 24. ILLINOIS 
E, SU11S101Ar( OF UNITED-CARR FASTENER CORP. 

TOP QUALITY AT LOW COST 
Plays 101/2" Reels! 

Complete, for $ 345 
console installation with 

CONCERTONE 
single or dual track heads: 

00 

The professional quality tape recorder you have been waiting for! 
NAB standards; triodes throughout; 40-15000 cycles at 15", 40-8000 
cycles at 71/2". Three motors; flutter less than 0.1%; signal-to-noise 
better than 50 db. Three heads for simultaneous erase, record, play- 
back. Quick change from single to dual track. Write for booklet. 

FISHER RADIO CORPORATION Distributors 45 E. 47th St., N. Y. 

rd 

RADAR AND SONAR 

ENGINEERS 

Supervisory Radar Engineer 
1. Position open for top-notch ra- 

dar engineer to supervise project 
engineers in the development 
and production engineering of 
airborne radar equipment. 

Radar Engineers 
2. Positions open for project, senior 

and junior radar engineers. Ex- 
perience in airborne radar de- 
sired. 

Sonar Engineers 
3. Positions open for engineers 

with background and experience 
in the field of sonar. 

Salary commensurate with ability 
and experience. Excellent opportu- 
nity for suitably qualified personnel. 

Submit detailed resumé. 

Attention 

CHIEF ELECTRONIC ENGINEER 

Foci/)c DiF4sion 
Bend,>( Aviation Corporation 

MOArM MOlIrIVOOO, (AIT/ 

JOHNSON 147-800 SERIES 

WITH DETACHABLE SOCKETS 

This popular series permits bulb installation 
from front-or from rear by means of a 
detachable spring bracket. Jewel is 1" dia- 
meter in friction type holder with polished 
chrome bezel. Available in red, green, 
amber, blue, opal or clear with miniature 
screw socket, candelabra screw socket or 
miniature bayonet socket. Choice of faceted 
or smooth jewel. All fit 1" hole. 

JOHNSON carries in stock a complete 
line of standard light assemblies to meet 
every ordinary need. Special assemblies, to 
meet your most exacting requirements, can 
also be furnished in production quantities 

on special order. Your inquiries 
are invited. 

JOHNSON 
E. F. JOHNSON CO. WASECA, MINN. 
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STANCOR 
TRANSFORMERS 

Specified as 
original components 
by the biggest radio 
and TV set makers 
in the industry. 
They have to 
be good! 

WRITE. 
inquiries promptly answered 

STANDARD TRANSFORMER CORPORATION 
3578 ELSTON AVENUE, CHICAGO 18, ILLINOIS 

FREE Send for 411/ED'S 
NEW 1951 CATALOG! 

ELECTRONIC SUPPLIES for INDUSTRY 

BROADCAST STATION SUPPLIES 

World's Largest Stocks Complete Expert 
Service from One Central Supply House 
Simplify your purchasing problems-send your consoli- 
dated orders to ALLIED-the single, complete source for 
all electronic supplies. Rely on ALLIED for the world's 
largest stocks of parts, tubes, test instruments, audio 
equipment, accessories-complete quality lines of elec- 
tronic supplies ready for immediate shipment from stock. 
ALLIED'S expert Industrial and Broadcast Station supply 
service saves you time, effort and money. Send today for 
your FREE copy of the 1951 ALLIED Catalog-the only 
complete guide to electronic supplies for industrial and 
broadcast station applications. 

ALLIED RADIO CORP. 
833 W. Jackson Blvd., Dept. 11-L-0 Chicago 7, Illinois 

Everything in Electronics from ONE Source 

NUJr 

212 PAGES: Equipment for 
Research, Development, 
Maintenance and Produc- 
tion Operations 

Send for 
1951 

ALLIED 
CATALOG 

1 
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NEW PRODUCTS (continued) 

phosphorescence, which persists for 
several minutes. An eight -page 
bulletin now available gives full 
description including characteris- 
tics charts, dimensional outline and 
socket connections. 

Mass Spectrometer Tube 
GENERAL ELECTRIC Co., Schenec- 
tady 5, N. Y. The ion resonance 
mass spectrometer tube illustrated 
was designed for high -precision 
measurements in special analysis 
problems. Approximately 150 volts 
d -c and r -f voltages of about 1 volt 
at frequencies up to 5 me are em- 
ployed. The tube has a glass envel- 
ope and requires a magnet with a 
1 -in. gap and a field strength of 
several thousand gauss. 

Q Indicator 
FREED TRANSFORMER CO., INC., 
1718-36 Weirfield St., Brooklyn 27, 
N. Y., have introduced the No. 1030 
low -frequency Q indicator designed 
specifically to measure the Q factor 
of coils. It can also be used to 
measure inductance, distributed ca- 
pacitance, impedances and dielec- 
tric losses. The Q range is from 

Tope Recordings 

Research departments have found 

a better way to take notes on 

electronic data and noise...They 
record the actual sounds on mag- 

netic tape using Magnecord tape 

recorders exclusively. 

Magnecorders are sturdy and 

give perfect reproduction under 

the most difficult conditions. 

Light -weight - one man can 

carry a Magnecorder anywhere! 

Moderately priced for every in- 

dustrial application. Find out 
how "Sound" Research can help 

improve your product. 

HIGH FIDELITY 50 to 15 KC 

No other recorder offers such a wide fre- 

quency range at such a low price. Special 

models to fit your special needs for 

NOISE ANALYSIS VIBRATION TESTS 

SOUND IMPULSES TELEMETERING 

Write for complete specifications 

Send me further information on Magnecorder 
tape recordings for industrial uses. 

Name 

Company 

Address 

City Zone.... State 

Dept. E 11 360 N. MICHIGAN AVE. CHICAGO 1, ILL. 
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20 
STA ND 
PIEZO 

CA A TC 
1083 r _ 

Now you can forget temperature 
control. Just specify Standard's 
Type 20 Crystal Unit for your 
products. 

In addition to lowering power 
requirements and weight, it in- 
creases compactness, durability 
and dependability. Type 20 meets 
all Government specifications, too. 

Discover how the Standard Type 
20 can cut costs and increase sales 
for you. A letter will bring Engi- 
neering data and complete details 
by return mail. 

5t4«dvtd 
pe COMPANY 

CARLISLE, PENNSYLVANIA 

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. 

tite EST. 

1903 
Thn'EHEAD 

WHITEHEAD STAMPING CO. 
1691 W. Lafayette Blvd. Detroit 16, Michigan 

Pioneer in /Indio Engineering Instruction .Since 1927 

CAPITOL RADIO ENGINEERING INSTITUTE 
An Accrediled Technical Institute 

ADVANCED HOME STUDY 
AND RESIDENCE COURSES IN 
PRACTICAL RADIO -ELECTRONICS 
AND TELEVISION ENGINEERING 
Request your free home study or 
resident school catalog by writing to: 

DEPT. 28116 

16th and PARK ROAD, N. W. 
WASHINGTON 10, D. C. 

Approved for Veteran Training 

What the 

'SCOPE 

shows... 

Specifications: 
1-2-4 or 6 
CHANNELS 

Sensitivity: 
3 volts/mm 
0.9 ma/mm 

Freq.Response: 
Flat, 0-70 cps. 
Down 1/2 at 
140 cps. 

RAHM 
Oscillograph 
RECORDS .. . 

instantly, accurately, 
forimmediateanalysis! 
IT'S NEATER! Noinkrequired 

. no pens to clean. Records 
dry on non -blurring, heat sensi- 
tive DURATAPE. It's handier! 
Controls easily accessible. Pa- 
per supply always visible . . 

VERSATILE ... 
Records strains, vibra- 
tions, temperatures, 
freq. displacement, ra- 
diation, synchroniza- 
tion. 

Folder on request 

RAHM INSTRUMENTS, Inc. 
12 West B'way, N.Y. 7, N. Y., BArclay 7-3817 

NOW: 
SPEED UP ALL SOLDERING WITH 

UNGAR 
FEATHER -LIGHT SOLDERING PENCILS WITH 

HI -HEAT 
INCREASED WATTAGE 

TIPS 

For use wrIll No 776 
Handle Sr Cord Set 

--- Stop wrestling with bigirons. New HI -HEAT 
'' TIPS in your Ungar Electric Soldering Pen - 

ci: produce a really versatile tool that'll 
perform on a par with the big, bulky 100- 

'150 watt irons. If you cant get immediate 
delivery, please be patient, for production 
ha.in t yet caught up with. demand. Ask your 
supplier for No.1236 Pyramid or No. 1239 
CF isel. List price, $1.25 each. 

ELECTRIC TOOL CO., Inc. 
LOS ANGELES 54, CALIFORNIA 
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NEW PRODUCTS (continued) 

0.5 to 500. Frequency range is 
from 20 cycles to 50 kc. 

Count Rate Meter 
NUCLEAR INSTRUMENT AND CHEM- 
ICAL CORP., 229 W. Erie St., Chi- 
cago 10, Ill. Model 2611 count rate 
meter for checking electromagnetic 
radiation in hospitals and labora- 
tories is battery operated. Probe 
has a thin mica end window with 
a density of 1.4 milligrams per sq 
cm. The meter at one end of the 
unit reads directly in counts per 
minute and, for gammas, in milliro- 
entgens per hour. For monitoring 
large quantities of radiation, the 
instrument is provided with three 
ranges and a selector switch, per- 
mitting choice of 0.2, 2 or 20 milli - 
roentgens per hour full scale. 

Wide -Band Oscilloscope 
TELEVISION EQUIPMENT CORP., 238 
William St., New York 7, N. Y. 
Model T -601-A oscilloscope is a 
general-purpose high -quality cro, 
which has been designed for labora- 
tory engineering use. It features 
17 tubes including 5 -in. crt, 10-mv 

WARD 

Xr*ilI1 EF C C 
l. 

MECHANICAL 

*RUGGED 
CONSTRUCTION 

Cß5 
PRODUCTION 

Hundreds of Companies depend 
on Ward to Design Special Antennas 
in every conceivable application 

You can find the answer to any special 

antenna problem right at WARD. As 

an exclusive manufacturer of antennas, 

Ward concentrates on aerials. Being 

the oldest and most experienced, 

Ward has the facilities and knowl- 

edge to engineer the answer to 

any antenna problem. 

Whether you require one or 

thousands of special antennas, 

Ward's complete engineering 

facilities are at your service. 

Just write or wire or phone. 

THE WARD PRODUCTS CORP. 

Division of The Gabriel Co. 
1523 EAST 45th STREET 
CLEVELAND 3, OHIO 
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the 

LECTROHM 
FERRULE 

TERMINAL 
RESISTOR 

Perhaps the most dependable resistor you can 

use. Convenient-it slips tightly into place 

with perfect contact. Trouble-free-ferrules 
are of monel metal and therefore non -oxidiz- 
ing and non -corrosive. Windings are per- 

manently silver soldered to ferrules. All 
parts are integrally embedded in vitreous 

enamel-a lifetime construction. Tube ends 

are left open for thru-ventilation. 

Seven standard sizes, ranging from 13 to 
190 Watts, available from stock. 

LECTROHM 
5903 Archer Avenue Chicago 38, III. 

Division of 
The National Lock Washer Co., Newark, N. J. 

Write for 

Bulletin #99 

illustrating this and 

many other 

Lectrohm quality 

resistors . 
7,,/ess libe Dry Ba//erVoi Need 

/s listed in es tee Manual. 
BURGESS. ENGINEERS. WILL 
DESIGN A NEW BATTERY TÓ 

MEET YOUR SPECIFICATIONS 

It's all part of the Burgess Service ! This complete 
Engineering Manual lists hundreds of battery types 
developed by Burgess Engineers to meet new require- 
ments. If the specific battery you need is not among 
them, the complete Burgess facilities, design, pro- 
duction, and engineering will be placed at your dis- 
posal to build the battery you need in any quantity 
-large or small ! 

Write for ENGINEERING MANUAL and CHECK SHEET 
No obligation. By return mail you will receive the FREE Engineering 
Manual listing the complete line of Burgess Batteries together with 

II specifications; also the Burgess "Check Sheet" on which you may outline your 
requirements in the event that the battery you need has not already been 

II 
l I developed. Address: 

BURGESS BATTERY COMPANY 
(DEPT. El) FREEPORT, ILLINOIS 

PICTORIAL 

NEWS OF 

THE WORLD'S 

FINEST 

HERMETIC 

SEALS 

NOVEMBER, 1950 

Quality plus unlimited Shapes 

The only seals you can hot tin dip 
at 525°F. for easy assembly solder- 
ing, for a strain and fissure -free 
sealed part with resistance of over 
10,000 megohms! 

Hermetic headers withstand high 
vacuum, high pressure, temperature 
cycling, salt water immersion and 
spray etc., and are used extensively 
by America's leading industries and 
government agencies. 

TERMINALS 
AND HEADERS ODE 

AVAILABLE 
IN RMA 

Write for 
your copy 
of the most 
complete 

as >= catalog 4 +-e. a ever pro- 
" n , 22.m."' duced on 

hermetic 
seals. 

HERMETIC SEAL 
PRODUCTS COMPANY 
31-33 So. Sixth St., Newark 7, N.J. 
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NEW PRODUCTS (continued) 

sensitivity, continuously variable 
calibrator and sweep magnification 
to five times screen size. 

Coil Checker 
CLOUGH BRENGLE CO., 6014 Broad- 
way, Chicago 40, Ill, Model 301A 
coil checker combines a vtvm, a 
calibrated variable capacitor and 
an amplifier tube into a single in- 
strument. When coupled with any 
r -f oscillator the unit measures in- 
ductance, distributed capacitance 
and the Q of any inductor, as well 
as the capacitance of mica capaci- 
tors. 

Dual Voltage -Regulated 
Power Supply 
KEPCO LABORATORIES, INC., 149-14 
41st Ave., Flushing, N. Y. Model 
510 features two completely inde- 
pendent voltage -regulated power 
supplies. Each d -c output voltage 
is continuously variable from 200 
to 500 v, 0 to 200 ma. For all out- 
put voltages the output voltage var- 
iation is less than 0.5 percent for 
both line fluctuation from 105 to 
125 v and load variation from mini- 
mum to maximum current. Ripple 
voltage is less than 5 mv. Each a -c 
output is 6.3 AT, 6 amperes, center - 

Are.. 
b ,+ íVvvvy1 ° î R,a. +.,IJ.. 

For special cables go to specialists 

r 

. . . Rome Cable, 
Electronic wiring components must conform to exacting specifications for quality 

performance. This is particularly true in high frequency applications where 
sensitive and dependable operation is so important. Leading manufacturers turn 

to Rome Cable for their electronic needs ... because they know their specifica- 

tion requirements will be met exactly. 
Rome Cable has the facilities, experience and engineering "know-how" to 

produce complicated special cables of the highest quality, utilizing both rubber 
and thermoplastics, typical examples of which are shown above. This, coupled 

with a complete line of Underwriters' Approved standard radio and television 
hook-up wires (including military types), makes Rome your best source of supply. 
The coupon below will bring you descriptive literature. Mail it today. 

IT COSTS LESS TO BUY THE BEST 

ROME CABLE t Name 
CORPORATION 
Dept. E-11 Rome, N. Y. 

Please send me informa- 
tion on Electronic Wiring. 

Company 

Address 

City State 

ROME CABLE CORPORATION 
ROME, NEW YORK 
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keksétaftge 

HYSOL 6000 

135 
SECONDS 

For Screw Machine 
Components, Gears 
and Punched Press 
Parts 

A New Insulating Material with 
Outstanding Electrical Properties 
An extremely high dielectric strength coupled with resistance 
to moisture and chemical attack make this new material ideal 
for electrical insulation. Hysol 6000 has good dimensional 
stability and does not require fabric backing. Available in 
rod, tube, sheet and casting resin form, Hysol 6000 may be 
exposed to 140° C for 100 days without embrittlement. Write 
for technical details and samples. 

ELECTRICAL PROPERTIES 
Power Factor 
Dielectric Constant 
Loss Factor 
Dielectric Strength 
Arc Resistance 

0.005 at 60 cycles 
3.70 at 60 cycles 
0.009 at 60 cycles 

350 volts/mil. 
135 seconds 

PLANTS AT 
OLEAN, AND 
SMETHPORT, PA. 

Iioug1iton 
laboratories, inc. 

OLEAN, NEW YORK 

ÇINALITY LOOK TO Mar103 
O Now- 13 Tools For Nut Driving And 

Screwdriving-In This $10.95 Kit! 
In the "99"r durableeplastic kit, we'vep areplaced 
the reamer with the .1 and 2 Phillips reversible 
blade AT NO EXTRA COST. So you get 9 nut 

O drivers and 4 screwdrivers (2 Phillips, 2 regular)! 
ASK YOUR SUPPLIER! NOTE: THIS SAME "99" 
SET IN METAL CONTAINER WILL AGAIN BE 

LIM AVAILABLE AS SOON AS SHEET METAL BE- 
COMES OBTAINABLE. 

PREFERRED BY 
EXPERTS 

PARK METALWARE CO., INC. 

Dept. C Orchard Park, N. Y. 

Canadians Send Orders Direct to: Chas. W. Pointon. 
tor, 1926 Gerrard St., E. Toronto, Ont. 

Canadian Warehouse Distribu 

> 

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. 

The New STAYER 

MINI -SHIELD 
TRADE MARK REG.AND PAT.PEND.: 

The shield 

that fits all 

Miniature 

Tubes 

A flexible shield that snugly fits all 
miniature tubes because it compen- 
sates for all variations in tube di- 
mensions. Mini -Shields are made 
for both T51/2 and 161/2 bulb tubes. 
Send for catalog sheet. 

91 PEARL ST. BROOKLYN 1, N. Y. 

ULSTER 5-6303 

ECIALTY 

LAB-BILT DRY BATTERIES 

INDUSTRY 

LABORATORY 

RADIO 
AND IGNITION 

Write for New 
FREE CATALOG 

Here are complete 
descriptions of 78 
Lab-Bilt Batteries of 
industrial and hard - 
to -get types. Spec- 
ification Sheet en- 
ables you to order 
batteries especially 
designed to your 
own requirements. 
No order is too 
small. Specialty 
makes and ships 
FRESH Lab-Bilt Bat- 
teries without delay. 
Get this new cata- 
log today. 

SPECIALTY BATTERY COMPANY 
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NEW PRODUCTS (continued) 

tapped, unregulated. Power re- 
quirement is 600 watts. The d -c 
outputs may be used separately in 
parallel, in series, and bucking. 

Mobile Combination 
GENERAL ELECTRIC Co., Syracuse, 
N. Y. Mobile combination 204 is 
a 50 -watt unit for use in the 148 to 
174 -mc band. It features easily 
adjustable tuned circuits having 
triple -tuned transformers and a 
built-in low-pass harmonic filter in 
the antenna output circuit which 
attenuates harmonics at least 70 db. 
Receiver circuit elements provide 
better than 100 -db adjacent -channel 
selectivity. Standby battery drain 
for the new unit is 11 amperes at 
6.3 IT and transmit drain is 60 
amperes at 6.3 v. 

Spectrum Analyzer 
ROBERT R. WATERS, INC., 4 Gordon 
St., Waltham 54, Mass. The Vec- 
tron spectrum analyzer has been 
engineered to avoid obsolescence by 
making provisions for rapid inter- 
change of r -f heads that will pro- 
vide coverage of the microwave 
spectrum to 30,000 mc. The unit 
features a functionally designed 
housing incorporating a 5 -in. c -r 

If you use any of these 

Whether you use these singly or 
in large quantities, Liberty's 
research and production facilities 
are at your service. We operate 
the largest thermal vacuum 
evaporation department in the 
world, staffed with men trained 
through long experience in 
mass production by the 
vacuum process. 

If you have new uses or 

experimental applications of 
vacuum deposited coatings, 
you can expect the same 
careful attention to an order 

SEND FOR INFORMATION 

r 

ir,om 
Firs t Surface urfqce 

Mirro rsChromiom First Surface 
Mirrors oSliFirst 

Surface 
Mirrors Second 

Surface 
Mirrors 

Gold 

lumina Sur foc e m 
Seco. Mirrors 

for "one of a kind" that you 
would ask for thousands of units. 
Our research technicians stand 
ready to help you find the right 
solution to your special problems. 
Your inquiries are invited-use 
the handy coupon, below. 

LIBERTY MIRROR DIVISION, 
LIBBEY OWENS FORD GLASS CO., 
L1115 NICHOLAS BUILDING, 
TOLEDO 3, OHIO 
I am interested in your Liberty Vacuum Deposited Coat- 
ings Products. Please send additional information on 

(Type of Vacuum Deposited Coating Product) 
Please have salesman call. 

Name _ Title 

Company 

Address 

City -Zone State 

1 

LIBERTY VACUUM DEPOSITED COATINGS 

Liberty Mirror Division 
LIBBEY OWENS FORD GLASS CO. 

NICHOLAS BUILDING, TOLEDO 3, OHIO 
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NIßK 
5et 

AUTO RADIO 

VIBRATORS 
date ee.44.ie S .g 

A COMPLETE LINE OF VIBRATORS - - . 

Designed for Use in Standard Vibrator -Operated Auto 

Radio Receivers. Built with Precision Construction, fea- 

turing Ceramic Stack Spacers for Longer Lasting Life. 

Backed by more than 19 years of experience in 

Vibrator Design, Development, and Manufacturing. 

ATR PIONEERED IN THE 

VIBRATOR FIELD. 

pTR 

ANEW MODELS ANEW DESIGNS 
1/NEW LITERATURE 

^A" Battery Eliminator, DC -AC Inverters 
Auto Radio Vibrotors 

See yews /Wes es rev.* Aaetssg 

AMERICAN TELEVISION &RADIO CO. 

Qaaeit' Produce Súeec /431 
SAINT PAUL 1, MINNESf;TA-U.S.A. 

ait4 
air' -spaced articulated 
R.F. CABLES 

THE LOWEST EVER 
CAPACITANCE OR 
ATTENUATION 

We are specially organized 
to handle direct enquiries 
from overseas and can give 

IMMEDIATE DE!/YEA/EJFOA USA. 

Billed in Dollars Settlement by your check. 
Transaction as simple as any local buy. 

TRANSRADIO LTD 
CONTRACTORS TO H.M. GOVERN MENT 

138A CROMWELL ROADLONDON SW.7 ENGLAND 
CABLfU' TAUT RAD. LOADON. 

LOW Ai riff 
TYPES 

Al 
A2 

A 34 

WIPED 
OHMS 

Golems Begd 4 -ode llanf. 

ATTEN LOADING 
dbl001) 114., 

/00 MO. 
O D." 

74 
74 
73 

1.7 
1.3 
0.6 

0.11 

0.24 
1.5 

0.36 
0.44 
0.88 

LOW CAPAC 

TYPES 

C 1 

PC I 

CII 
C2 
C 22 
C3 
C 33 
C44 

CA PAC m IPA PEI) 

OHMS 

ATTEN 
db/IDO/I 
10ÓMys. 

7.3 150 2.5 0.36 
10.2 
6.3 
6.3 
5.5 
5.4 
4.8 
4.1 

132 
173 
171 

184 
197 
220 
252 

3.1 
3.2 
2.15 
2.8 
1.9 
2.4 
2.1 

0.36 
0.36 
0.44 
0.44 
0.64 
0.64 
1.03 

X very Low Capao /lance 
coó/e. 

NICK POWER 
FLEXIBLE 

PHOTOCELL 
CABLE 

COTa ECTION 
RE: CORES, HIGH PERMEABILITY MAGNETIC 

CORES, IRON 
CORES, POWDERED IRON 
CORES, SLUG TUNING UNITS 

Your attention is called to the omission 
in the above listings of the following: 

NATIONAL MOLDITE COMPANY 
1410 CHESTNUT AVE HILLSIDE 5, N. J. 

in the 1950 Mid -June Electronics Buyers' Guide 

See this Company's advertisement 
on page 200 in the Buyers' Guide 

Please make this correction on page D-36 of the 
Directory Section of your Buyers' Guide issue. 
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NEW PRODUCTS (continued) 

tube indicator with a mounting 
that permits convenient use of a 
35 -mm camera for recording infor- 
mation from the c -r tube. 

Sealed Relay 
ADVANCE ELECTRIC AND RELAY CO{ 

2435 North Naomi St., Burbank, 
Calif. Part 8744-1 small hermetic- 
ally sealed relay features three - 
stud mounting and solder lug termi- 
nals. It is designed for a variety 
of commercial, industrial, portable 
and military applications in vari- 
ous electronic equipments. The 
enclosure will accommodate three - 
ampere -rated relays in contact com- 
binations up to and including 4 
pole -double throw. Measurements 
are lie in. x it in. x 1-2e in. high. 

Geiger -Counter Kit 
SCIENCE KITS, LTD., 5514 Holly- 
wood Blvd., Hollywood 28, Calif., 
has developed the Searchmaster Kit 
containing everything needed to 
assemble a high -quality Geiger 

Thousands of America's 

ENGINEERS must be right! 
NEW 

I E/CO 
instruments and KITS 

give you 
Laboratory Precision 

t0oSt' wat 

It's smart engineering sense to cut your test 
equipment costs-without sacrificing quality. 
That's why more engineers than ever before are 
building their own precision instruments 
with EICO Kits. 

For top-notch laboratory -precision equipment, 
EICO gives you the newest efficient designs and 
circuitry and the finest quality brand -name 
electronic and mechanical components. Each EICO 
Kit is complete with pre -punched chassis, cabinet 
and etched panel. For rock -bottom cost, you 
do the simple assembly in one easy evening with 
the EICO simplified instructions. 

EICO Kits and Instruments are acclaimed and 
used by the top-flight universities, schools and 
original equipment manufacturers from coast 
to coast. See the complete EICO line of 
superlatively engineered, handsome VTVM's, 
scopes, tube testers, signal and sweep generators, 
etc.-at your favorite jobber TODAY. Ask him 
about the EICO Make -Good Guarantee-the 
strongest guarantee in the Industry! Write NOW 
for your free latest Catalog E. 

Prices 5% higher on West Coos? 

5" Push -Pull Oscilloscope 

Model 425-K, Kit, $39.95 
Model 425, factory wired, 569.95 

Vacuum Tube Voltmeter 

Model 221-K, Kit, $23.95 
Model 121, factory wind, $49.95 

Nigh Voltage Probe, 

Model HVP-1, $6.95 

Deluxe RF Signal Generator 

Model 315-K, Kit, $39.95 
Model 315, factor, wired, $59.95 

ELECTRONIC INSTRUMENT CO., Inc 
276 NEWPORT STREET, BROOKLYN 12, N. Y. 

. 
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VIBRATORS 
dace &gamic Seged s, 

A COMPLETE LINE OF VIBRATORS - - . 
Designed for Use in Standard Vibrator -Operated Auto 

Radio Receivers. Built with Precision Construction, fea- 

turing Ceramic Stack Spacers for Longer Lasting Life. 

Backed by more than 1 9 years of experience in 

Vibrator Design, Development, and Manufacturing. 

AIR PIONEERED IN THE 

VIBRATOR FIELD. 

pTR 

/NEW MODELS ANEW DESIGNS 
NEW LITERATURE 

"A" Battery Eliminator, DC -AC Inverters 
Auto Rodio Vibrators 

See yew. foam as unite bunny ,. 

AMERICAN TELEVISION & RADIO CO. 

quality Pveduers Súrec /93/ 
SAINT PAUL 1, MINNESOTA -U. 5. A. 

specialists in custom-built, u 

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. 

#1384 Button Stem Machine 

for Sub -Miniature Tubes -* 

Consultations invited 

Send for our new catalog 

A 12 -head with upper and 
lower 

moulds on every 
lmotor 

drive. Indexing by bar- 

rel cam and rollers totally en- 

closed in oil. The button is 

in diameter with five long 

wires. Available for any stems 

with any number of heads. 

- Hand fed, but available with 

automatic feeds. 

Production -boosting, labor-saving equip- 

ment for complete manufacture of cathode 

ray tubes, standard, miniature and sub- 

miniature radio tubes, sub_miniells, 

ture 
tubes, 

x-ray tubes, 
fluorescent lamps, 

p su 

glass products. 

1309 Seventh Street, North Bergen, 

this isn't a new design 

FOR A PRETZEL 

But if you have a device that requires 
a heating unit in this shape, try our flexible 
asbestos insulated unit. Write us your prob- 
lem, we'll gladly supply trial samples and 
cost estimates. 

HEATING UNITS 

HEATING ELEMENT 

RESISTANCE 

LINE CORD 

THERMOCOUPLE WIRE 

ASBESTOS LEAD 

& FIXTURE WIRE 

INSULATED 

RESISTANCE WIRE 

FIBERGLAS 

INSULATED WIRE 

WIRE TO ANY 

SPECIFICATIONS 

Send your electronic control, commun'cations or appliance wir- 
ing specifications for a recommended solution by our engineers. 

FOR A TRIAL ORDER OR A CARLOAD consult 

THE LEWIS ENGINEERING CO. 
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NE Subscription Order 

Please enter my new subscription for 
THREE YEARS of ELECTRONICS for $12. 

(If you prefer I year of ELECTRONICS for $6 check here ) 
Name: 

Home Address: 

City: 

Company \lame: 

Position 

Zone State 

Foreign Rates (I year) Canada $10, Latin America $15, Other $20 11-50 

NEWSubscription Order 

Please enter my new subscription for 
THREE YEARS of ELECTRONICS for $12. 

(If you prefer I year of ELECTRONICS for $6 check here 

Name: 

Home Address: 

City: Zone _ State 

Company Name: 
Foreign Rates (I year) Canada $10, Latin America $15, Other $20 11-50 

) 

Position. 
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NEW PRODUCTS (continued) 

counter capable of detecting both 
beta and gamma radiation. Each 
set includes tubes, batteries, re- 
sistors, capacitors, sockets, type 
SK -1 Geiger tube, headset and a 
metal case 9; in. x 4 in. X 3-} in. 
A radioactive specimen is also in- 
cluded for demonstration purposes. 
Price is $29.95. 

Heavy -Duty Inverters 
AMERICAN TELEVISION & RADIO CO., 
300 E. 4th St., St. Paul, Minn., an- 
nounces a line of superheavy-duty 
inverters for operation on d -c input 
voltages ranging from 6 to 220 v, 
having output of 110 v a -c 60 cycles 
at capacities ranging from 175 
watts to 1,000 watts. The line is 
designed especially for heavy-duty 
applications including tape record- 
ers, television sets, portable trans- 
mitters and similar electronic and 
electrical equipment within the out- 
put capacity ranges indicated. 

Transformer Winder 
GEO. STEVENS MFG. CO., INC., Chi- 
cago 30, Ill. New transformer 
winder model 37S will multiple - 
wind power, audio, automotive, 
fluorescent ballast and similar types 
of coils up to 9 -in. o. d. Unit has a 
screw feed, assuring accurate mar- 
gins by eliminating the possibility 
of overruns. Mandrels up to 30 
in. long may be used for maximum 
economy. Thirty or more coils can 
be wound simultaneously. All turns 
are accurately registered by a 6 -in. 
full -vision, clock -face dial counter. 
Highly polished wire guide rollers 

THE HATHAWAY SC -16A SIX ELEMENT 
RECORDING CATHODE-RAY 

OSCILLOGRAPH 
NEW HIGHS IN RESOLUTION are obtained by this new 
oscillograph because of its unusually HIGH FREQUENCY 
RESPONSE and HIGH CHART SPEED...designed for record- 
ing fast transients and continuous phenomena. 

FREQUENCY RESPONSE 0 to 200,000 cycles per second 
RECORIDS up to 1000 ft. long at speeds up to 600 inches per second 
RECORIDS up to 10 ft. long as speeds up to 6000 inches per second 
WRITING SPEED above 100,000 inches per second 

Note these additional unusual features. 
SIX ELEMENTS with convenient interchangeable lens stages for 

1, 2, 3, or 6 traces on full width of chart. 
INTERCHANGEABLE RECORD MAGAZINES for CONTINUOUS 

RECORDING on strip chart, either 6 inches or 35mm in width up to 1000 
feet in length, DRUM RECORDING for short, high-speed records, and 
STATIONARY CHART for very short transients. 

PRECISION TIMING EQUIPMENT, tuning fork controlled, for 
1 -millisecond or 10 -millisecond time lines. 

Crystal -controlled Z-AXIS MODULATION for 1/10 millisecond 
time marks. 

.QUICK -CHANGE TRANSMISSION for instantaneous selection of 16 
record speeds over a range of 120 to 1. 

AUTOMATIC INTENSITY CONTROL. 
CONTINUOUS SWEEP OSCILLATOR which permits viewing os well 

as recording. 
Single -pulse LINEAR OSCILLATOR for recording transients on 

stationary film. The record can initiate the transient to be recorded, or the 
transient can initiate the record. 

Each recording element is a complete unit, fully housed, 
which can be irstantly inserted or removed. Recording 
element contains high -intensity cathode-roy tube, and 
both AC and DC amplifiers. Control panel is located on 
outside end. 

FOR FURTHER INFORMATION, WRITE FOR 
BULLETIN 2 GI -G 

INSTRUMENT COMPANY. 
13t3 SO. CLARKSON STREET DENVER 10, COLORADO 
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ANY 
SIZE 

It pays to check your requirements with 
PARAMOUNT ... because you benefit 
from PARAMOUNT'S coil -proved design 
and construction-vast range of stock 
arbors-wide experience in engineering 
special tubes! Hi -Dielectric. Hi -Strength. 
Kraft, Fish Paper, Red Rope, or any com- 
bination wound on automatic machines. 
Tolerances ± .002". 

ALSO: Shellac -Bound Kraft paper tubing. 
Heated shellac forms an adhesive bond 
between the laminations. Absolutely mois- 
ture resistant. 

Paramount 
PAPER TUBE CORP. 

616 Lafayette St., Fort Wayne, Ind. 

Mfrs. of Pape rTubing for the Electrical Industry 

SINGLE 
mmf 

Cat. No. Max. Min. 
5M11 5.0 1.5 
9M11 8.7 1.8 

157111 14.2 2.3 
207111 19.6 2.7 

SQUARE 
RECTANGULAR 
TRIANGULAR 
HALF -ROUND 

ROUND 

JOHNSON MINIATURES 
SET NEW STANDARDS 

New conceptions of compactness and VHF cir- 
cuitry are opened with Johnson miniature 
variables. For TV and FM applications, labo- 
ratory and test equipment, military and other 
communications, many design engineers have 
found in them the answer to their needs. 

Panel space is about the size of a penny, 
yet by careful design and precision workmanship noth- 
ing is sacrificed. A split sleeve bearing, beryllium cop- 
per contact spring, high insulation resistance, and 
other quality features assure top performance. 

Three types are available: the customary Single Sec- 
t'on, a Differential, and a Butterfly type. All have .017" 
plate spacing, 1250V peak breakdown. Stock sizes are 
as follows: 

DIFFERENTIAL BUTTERFLY 
mmf mmf 

Cat. No. Max. Min. Cat. No. Max. Min. 
671111 5 0 1.5 3SB11 3.1 1.5 
971111 8.7 1.g 5MB11.... ... 5.1 1.8 

1571111_. -_ 14.2 2.3 9MBIl 8.0 2.2 
1971111 19.6 2.7 11Mß11 10.8 2.7 

Ask for the Johnson Variable Condenser catalog for more complete data on these and other types. 

E. F. JOHNSON CO. WASECA, MINNESOTA 

Use 
SILVER 

GRAPHALLOY 
For extraordinary 
electrical performante 

THE SUPREME BRUSH 
AND CONTACT MATERIAL 

IN BRUSHES 

for high current 
density 

minimum wear 

low contact drop 

low electrical noise 

self -lubrication 

IN CONTACTS 

for low resistance 

non -welding 
character 

SILVER GRAPH ALLOY i. a p.- 
elal ,loe. -im o,,q,,ated graphite 

Accumulated design expe.fenee count - 
call on usl 

GRAPHITE METALLIZING 

CORPORATION 

1E55 NEPPERHAN AVENUE, YONKERS 3, NEW YORK 
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NEW PRODUCTS (continued) 

are ball -bearing mounted for free 
running. Traverse is quickly ad- 
justed from 1/16 in. to 6 in. Unit 
is powered with a variable speed, 
uniform torque i -hp motor with 
foot -treadle control. 

Amplifier 
RAULAND -BORD CORP., 3523 Addison 
St., Chicago 18, Ill. Model 1916 
Green Gem amplifier is rated 16 
watts at 5 percent or less harmonic 
distortion (measured at 100, 400 
and 5,000 cycles) ; 20 watts peak 
output. Frequency response is ± 
1 db, 40 to 20,000 cps. Output im- 
pedances are 4, 8, 16, 250, 333 (70 
volts), 500 ohms. Gain character- 
istics are as follows: For the mike 
-130 db (2 meg) ; 117 db (100,000 
ohms) ; 117 db (150 ohms). Phono 
-85 db (0.5 meg). Voltage re- 
quired for rated output is as fol- 
lows: high impedance input - 
0.0015; low impedance -0.0001; 
phono -0.1 v. 

Wave -Shaping Device 
BERKSHIRE LABORATORIES, P. O. Box 
70, Concord, Mass. Model 1-U 
Labmarker is a wave -shaping de- 
vice for producing timing marks in 
c -r oscillography. It converts a 
sinusoidal input of up to 30 volts 
rms into a series of sharp unidirec- 
tional pulses. Approximate charac- 
teristics are: pulse duration, one - 

THE HIGH 
FIDELITY 

Electronic data and test sounds 
now are recorded for comparison 
and future reference on low-cost 
Magnecord tape recordings. Be- 
cause Magnecordings capture 
the data as it happens, there's 
no human error-no lost time. 
. . . Records faster, cheaper, 
more accurately! 

HIGH FIDELITY -50 to 15 kc 
. No other recorder offers such 

wide response at such a low price. 
Special models for your special 
needs. Write for specifications. 

See How "Sound" Research Can Help 
Improve Your Product! 

PROFESSIONAL TAPE 

RECORDING EQUIPMENT 

for 

NOISE ANALYSIS VIBRATION TESTS 

SOUND IMPULSES TELEMETERING 

Send me further information on Magnecorder 
tape recordings for industrial uses. 

Name 

Company 

Address 

City Zone State 
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NEW PRODUCTS (continued) 

High Sensitivity .. Logarithmic 

AC VOLTMETER 
40 MICROVOLTS TO 500 VOLTS 

Photo shows Model 47 Voltmeter being used to test Gyrosyn 
Compass at Sperry Gyroscope Company, Inc. 

SELF-CONTAINED 
ALL AC OPERATED UNIT 

An extreme sensitive amplifier type iistrument that serves 

simultaneously as a voltmeter and high gain amplifier. 

Accuracy +2% from 15 
cycles to 30 kc. 

Input impedance 1 megohm 
plus 15 turf. shunt capacity. 

Amplifier Gain 25000. 

Also MODEL 45 

WIDE BAND 
VOLTMETER 

.0005 to 500 Volts! 
5 Cycles 1600 kc. 

A few of the many uses: 

Output indicator for micro- 

phones of all types. 

Low level phonograph pickups. 

Acceleration and other vibration 

measuring pickups. 

Sound level measurements. 

Gain and frequency measure- 
ments for all types of audio 
equipment. 

Densitometric measurements in 

photography and film produc- 
tion. 

Light flux measurement in con- 
junction with photo cells. 

Write for Complete Information 

INSTRUMENT ELECTRONICS 
45-17 Glenwood Street Little Neck, L. I., N. Y. 

\ 

third of a cycle; pulse amplitude, 
one-half of the rms input voltage; 
frequency range, 25 cycles to 1 mc. 

Insulation Tester 
GENERAL ELECTRIC Co., Schenec- 
tady 5, N. Y., has announced a new 
instrument for electrical testing of 
insulating materials, the current - 
limited high -potential tester. It is 
designed to aid electrical manu- 
facturing plants and service shops 
in testing insulation of electrical 
components and assemblies such as 
coils, relays, motors and appli- 
ances. The unit operates from a 
power supply of 105 to 125 volts 
a -c, 60 cycles. 

Communications Recorder 
AUDI0L0G CORP., 440 Peralta Ave., 
San Leandro, Calif. The Audiolog 
is a new recording unit especially 
designed for logging and monitor- 
ing radio and phone communica- 
tions. An important feature is the 
use of a thin, flexible, reusable 
sleeve or tube of magnetic material 
upon which an entire hour of speech 
or code communications can be 
recorded. Use of the sleeve elimi- 
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NEB C 

... full of helpful, 
factual, cost -saving 
information. 

jte ixt®G 

It's a storehouse of facts 
and data -28 pages of use- 

ful information by the orig- 
inators of EASY-FLO and 
SIL-FOS. Tells WHERE 
and HOW to use these sil- 

ver brazing alloys to the 
best advantage; shows many 
time - tested applications; 
describes fast brazing tech- 
niques; tells how you can 

speed up production and 
save. It's a "must" for all 
who design or produce 
metal assemblies. 

WRITE FOR YOUR FREE 

COPY TODAY. ASK FOR 

BULLETIN 20. 

HANDY & HARMAN, 
82 FULTON ST., NEW YORK 7, N. Y. 

........ l,idyeye1, Cenn.. Ch<age. III Lo.A.geP.., C.1 

r...id.nae. .. I Torenlo, C. n.d. \ Agents in Principal Cities 

Are ea Amp 

BOTTIfNECK. 
Is the manufacture of R.F. Coils a "step- 
child" operation in your plant? Does it 

lead to snarled -up production because 
of inadequate facilities and endless 

engineering detail? If so, Clippard In- 

strument Laboratory can help you out in 

a hurry! 
Now at your disposal is efficient new 

high-speed coil winding equipment of 
our own design, plus a staff of produc 
tion and control technicians schooled in 

laboratory accuracy. We deliver the 

quality coils and sub -assemblies you 

want when you want them with a minimum of rerects, 

bother. 
Call or) us, like many of the biggest name-, in radio and television 

today, to free your production facilities for mare important 
work. For intelligent help and a prompt quotation, mail your 

requirements, now, to Department 5E. 

C1Jppad 
INSTRUMENT LABORATORY, 1NC. 

1 125 Bank Street Cincinnati 14, Ohio 
MANUFACTURERS OF R. F. COILS 
AND ELECTRONIC EQUIPMENT 

12 MC OSCILLOSCOPE 
MODEL 

T-601 -A 
17 TUBES INCLUDING 5" CRT. 

10 MILLIVOLT SENSITIVITY 

12 MEGACYCLE BANDWIDTH 

DEFLECTION PLATES AVAILABLE 

ON TERMINAL BOARD 

CONTINUOUSLY VARIABLE 

CALIBRATOR 

SWEEP MAGNIFICATION S TIMES 

SCREEN SIZE 

GOOD TRANSIENT RESPONSE 

TRIED AND PROVEN CIRCUITS 

CRT CALIBRATION GRID 

WFITE FOR 

SPECIFICATION 
DATA SHEET E-1 534950 
COMPLETE WITH LOW CAPACITY PROBE 

Now! A top quality engii3er's ostillsscope com- 
bining ALL the features of a laboratory instru- 
ment in one convenient :ize, iidst eight,. low 
cost unit. Compare feclture fos future with 
models many -irres the price! 

TEC 
TELEVISION EQUIPMENT CORP. 
238 WILLIAM Si., NEW YORK 7, N. Y. 

IN CANADA THE AHEAFN 8 SOFEF CC -D :TTAWA 
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The Model 205 Variplotter, highlighting accuracy, speed, and versatility, 
brings to industry and laboratory a new tool with a wide field of application. 
This instrument will present on a 30 -inch square plotting surface a precise 
graphic representation of one variable as a function of another variable, 
requiring only that the variables be expressed by d -c voltages. 

ACCURACY 

SENSITIVITY 

RESPONSE 

The static accuracy is .05 percent of full scale at 70'F. The 
dynamic accuracy averages .05 percent of full scale plus the 
static accuracy at a writing speed of 81/2 inches per second. 

The standard sensitivity of the Variplotter is fifty millivolts 
per inch with other ranges of sensitivity available. 

The maximum pen and arm accelerations are 350 and 150 inches 
per second squared, respectively. Slewing speeds of both pen and 
arm are 10 inches per second. 

The Variplotter may be adapted for special use by the addition of accessories selected from 
our standard line-such as multiple variable conversion kits, low -drift d -c amplifiers, analog 
computer components; or components designed for your specific need. 

YOUR INQUIRIES ARE CORDIALLY INVITED. 

ELECTRONIC ASSOCIATES, INC. 

LONG BRANCH NEW JERSEY 

NEW PRODUCTS (continued) 

nates the usual spooling and reel- 
ing. The sleeves can be telescoped 
so that a 24 hour log can be filed as 
a compact unit. Tests indicate that 
they will retain the recording in- 
definitely. 

Mercury Battery 
P. R. MALLORY & CO., INC., North 
Tarrytown, N. Y. Type RM -1C 
mercury A battery is suitable for 
applications in miniature radios, 
hearing aids, meters, instruments 
and penlights. At a current drain 
of 250 ma service life is indicated 
to be approximately 10 hours, de- 
pending upon required minimum 
voltage. It has an extremely con- 
stant voltage discharge rate, long 
shelf life and resistance to ex- 
tremes of temperature, pressure, 
shock and humidity. 

Counter Tachometer 
POTTER INSTRUMENT CO., INC., 115 
Cutter Mill Road, Great Neck, 
N. Y., announces its new electronic 
counter tachometer for high - 
accuracy revolution and frequency 
measurements. This unit can be 
used to measure frequencies up to 
100,000 cycles with an accuracy of 
± 1 cycle. The instrument sums 
the number derived from the source 
being measured during a precisely 
established time interval of 0.6 sec, 
the interval being determined by 
counting 60,000 cycles of the 100-kc 
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"We have found 
Metex Electronic Gaskets 
excellent for HF currents 
inexpensive to assemble." 

Sylvania Electric Products Inc. 

Sylvania has been using Metex gas- 

kets for over a year as conductive 
shields for their TR tubes used in 

radar and micro -wave ranging 
equipment. 

To quote their experience: "We 
have found Metal Textile knitted 
wire gaskets excellent for conduct- 
ing high frequency currents with- 
out boundary arcing. The gaskets 
are resilient, and yet do not deform 
too readily. Best of all, the ma- 
terial is inexpensive to assemble 
through soft soldering techniques." 

A Sylvania Electric TR tube showing 
Metex gasket loose and in position 

The properties-electrical and 
physical-which make Metex Elec- 
tronic Gaskets effective in this, and 
other demanding HF and UHF ap- 
plications are due to their being 
made from knitted (not woven) 
wire mesh. The hinge -like action 
of the knitted mesh permits con- 
trolled resiliency of the finished 
gaskets. These can be die -formed 
to close dimensional tolerances, 
when required. There is practically 
no limit to the metal or alloy which 
can be used. 

If the equipment you are manu- 
facturing or designing requires a 
resilient conductive or shielding 
material, our engineers will wel- 
come the opportunity of working 
with you. A letter, addressed to 
Mr. R. L. Hartwell, Executive Vice 
President and outlining your re- 
quirements, will receive immediate 
attention. 

METAL TEXTILE CORPORATION 
641 EAST FIRST AVE., ROSELLE, N. J. 

%4e stew S.S.WH1 80X 
HIGH VOLTAGE RESISTOR 

(!'2 Actual Size) 

4 watts 100 to 1 OOQegohms 
Developed for use as potential 
dividers in high voltage electro- 
static generators, S.S.White SOX 
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 

TUC 

hinder made by a process schich 
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 he sent on 
request. 

INDUSTRIAL DIVISION 
Dept. R IO East 40th St. _ 
NEW YORK 16, N. Y. 

CRYSTAL GAZING 
ELECTRONICS STYLE 2 

There's no room for "guess work" in the 

manufacture of crystals! That's why so many so 

often specify JK stabilized crystals when they 

want to be sure of utmost dependability. 

Happily, this preference for the best costs no 

more. You, too, will be pleasantly surprised to 

find that The James Knights Company can 

furnish you outstanding quality at modest cost- 
in single units or production quantities. 

JK STABILIZED H17 
Frequency range 200 kc to 100 mc. The pin spacing is such 

that two units can be mounted in o loctal socket. A small ex- 
tremely light weight hermetically sealed unit. Moisture and dust - 
proof. Designed especially for use where space is at a premium. 
The crystal is plated and wire mounted. Will stand maximum 
vibration. Pin diameter of the H17 is .050. 

The H17L and the H17W are also available in the same fre- 
quency range except that the H17L has a pin diameter .093, and 
the H17W has wire leads. 

ameß ,16t hZ6 !fm 4an? 
SANDWICH, ILLINOIS 
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NEW PRODUCTS (continued) META PLAST 

Electrostatically 
Shielded Housing 

Instrument Pone) 

Special Commutator 

that's 

the easy, proved way 
to combine conductor and 

non-conductor IN ONE PIECE 

to simplify electronic designs 
and assemblies 

to increase metals' 
corrosion resistance 

to cut production costs 

Metal -Plated Plastics combine the qualities of metals as conductors and 
plastics as insulators to serve a wide variety of unique purposes unfulfill- 
able by a single material. In any application where intricate shapes of con- 
ductor and insulator, or thin layers of metal are needed, Metal -Plated 
Plastics have proved extremely useful. Typical examples are: radar piping, 
printed circuits, special commutators, slip rings, shielded housings, loop 
antennae, airplane antennae, Faraday shields, condensers, instrument panels, 
wave guides, piezo-electric crystals, contacts for electrical leads. 

The Metaplast Process electroplates a smooth non -porous metal coating, 
in any thickness, on non-conductive surfaces. Any metal can be used to 
enhance the vibration and temperature resistance and dimensional stability 
of the plastic. Superior corrosion resistance is obtained by eliminating the 
bi -metallic couple resulting from plating one metal over a dissimilar metal. 

Physical Properties of Metal -Plated Plastics are limited only by the base 
material, the metal deposited-and the imagination. It is possible to pro- 
duce a copper plate having a tensile strength of 40,000 p.s.i. and an 
elongation of 25%. Plating can be varied to give a soft or hard deposit, 
and finished to any type surface from dull matte to high polish. Absorption 
of oils, solvents and moisture is eliminated by the continuous metal film 
preventing swelling and distortion of parts. Temperature resistance is 
extended 40-50 degrees. 

Metaplast Silver Conductive Paints-especially compounded for all print- 
ing, spraying and painting processes --are available in a wide variety of 
formulas. They consist of a lacquer, varnish or other coating medium 
containing a silver powder in various percentages. They are excellent 
as high conductive coatings and as bases for electroplating. There's no 
worry about corrosion products os the paint films dry: all corrosion prod- 
ucts of silver (sulfides, chlorides, etc.) are good conductors. These paints 
are sold by the troy ounce. Write today for Bulletin 51. 

If Your Problem can be solved by any special application of the 
Process or the Metaplast Silver Conductive Paints, outline it to 
gladly tell you of its possibilities. 

Send Us Your Blueprint or Plastic 
Sample-molded or machined-for 
our quotation. We plate to your 
specifications - in any quantity. 
Your inquiry involves no cost or 
obligation. 

9-17 37th Ave., Long Island City 1, N. Y. 

Metaplast 
us. We'll 

k4t 
PROCESS, Inc. 

crystal oscillator contained in the 
unit. This reading is displayed on 
a direct -reading, four -digit elec- 
tronic counter using ten neon glow 
lamps for each digit. After each 
measurement and display period, 
the instrument automatically resets 
and recycles. The display time is 
adjustable over a period of from 
0.5 to 4 sec, or can be set to hold 
the count indefinitely. In addition 
to the electronic counter registra- 
tion of the measured frequency, the 
unit also includes a count -rate 
meter that can be used when an un- 
known frequency source is being 
adjusted. 

Industrial Oscilloscope 
WATERMAN PRODUCTS CO., INC., 
Philadelphia 25, Pa., has announced 
model S -14-A Hi -Gain industrial 
Pocketscope weighing 12i lb and 
featuring an amplifier sensitivity 
of 10 my rms per in. Its utility in 
examining low-level aperiodic elec- 
trical impulses is evidenced by its 
linearized time base continuously 
variable, either repetitive or trig- 
gered, from 0.5 cps to 50 kc. Fidel- 
ity is within 2 db from 0 to 50 kc. 
Internal sine -wave calibration of 
trace amplitude is provided and at- 
tenuators and gain controls are non - 
frequency -discriminating. 

Literature 
Capacitor Bulletin. Cornell-Du- 
bilier Electric Corp., South Plain- 
field, N. J. Bulletin NB -138 deals 
with the type IN series of automo- 
tive generator and radio noise ca- 
pacitors. It describes their out- 
standing features, ratings and 
dimensions, and uses. 

Parts & Equipment Catalog. Radio 
Shack Corp., 167 Washington 
St., Boston 8, Mass., has just 
published its 1951 catalog of elec- 
tronic parts, complete equipment 
and kits. Major sections of the 172 
pages include: test and service in- 
struments, public-address and high- 
fidelity music systems, amateur 
radio equipment, tubes, transform- 
ers, connectors, wire and cable, 
capacitors, resistors, batteries and 
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TO INSURE 

PROMPT 
DELIVERIES... 

"STANDARD" 
RECOMMENDS 

STANDARDS 
You can depend on prompt deliveries of 
UNBRAKO Products when you use standard 
sizes. 
For, despite shortages, stepped -up demand 
and other problems of the emergency, we've 
been able to keep full stocks of UNBRAKO 
"standards" on our dealers' shelves-ready 
for immediate delivery. 
And that's not all . Every time you use 
a standard size UNBRAKO it represents a 
substantial saving over the cost of a 
"special." 
Be sure you have our latest catalog of 
UNBRAKO standard products. Send for 
your copy of Bulletin 643-R today. 

SOCKET 

NBRNCo 
NEW! 

SCREWS 

MALLOWELL 

"UNI-TRUK" HAND TRUCKS 

Available with one or two handles 
. . . send for Form 757-1. 
"Try one and you will buy 
more!" 
Patent Applied for 

MODEL 
720 

STANDARD PRESSED STEEL CO. 

JENKINTOWN 10, PA. 

DUMONT 
RADIO 
NOISE 

SUPPRESSORS 

RU -7... 
.02-.002.-002 MFD 
110-220 V. A.C.-D.C. 

RU -8 . - 

.07-.07-.07 MFD 
110-220 V. A.C.-D.C. 

Dumont engineers have spared no effort or skill to create a 
noise suppressor, for blanking out radio interference caused 
by such commonly used electrical appliances, as: fluorescent 
lights, refrigerators, motors, oil burners, fans, adding or x-ray 
machines, and the like. Interference spread by direct radiation 
or carried over 110-V supply circuits by carrier -current action 
can create disturbances of objectionable proportions for great 
distances. Dumont noise suppressors supply a low impedance 
path to ground capable of by-passing a considerable portion 
of radio frequency energy. 

Write for Samples and Literature today. 

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

308 DYCKMAN ST., NEW YORK. N. Y. 

HERMETIC 
SEALING 
COMPONENTS 

4 : AN IMPORTANT ADDITION /' 
TO THE E -I FAMILY OF SEALED LEADS- ,/ 

R -80W -PP 
Current 16 amps. 

RR -60W -HP 
Current 10 amps. 

RR -60W -PP 
Current 10 amps. 

R -90 -TL 
Current equal 

to copper lead 
+10 amps. 

. 
. 

*I> / t ,t 

NEW R and RR 
SERIES TERMINALS 

A completely new line of double barrel 
terminals that provide added protection 
against flashover without any appre- 
ciable increase in terminal size. The 
double barrel results in a longer leakage 
path on both ends of the terminal 
while the upper barrel increases the 
mechanical strength of the terminal 
and facilitates soldering. For 
information call or write today. 

Write for These Descriptive Bulletins: 

849-Hermetically Sealed Terminals 
850-Hermetically Sealed Headers 
851 -Gasket Type Bushings 

g ELECTRICAL INDUSTRIES 
I N CORPORATE D 

44 SUMMER AVENUE NEWARK 4, N. J. 
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Completes 300 TV sets - 
meets daily quota (at a cost of $4.70 

Delicate coils were needed by Midwest manufacturer to complete 300 TV sets 
. and Massachusetts supplier was 920 miles distant! Air Express assured delivery 

by 8 o'clock next morning, so manufacturer ordered 500 men to report for work. 
Shipment arrived 7:20 A.M.-production rolled! Shipping cost for 17 -lb. carton 
only $4.70! Manufacturer uses Air Express regularly to keep business in high gear. 

$4.70-and special pick-up and deliv- 
ery included! Low Air Express rates 
cover door-to-door service. More con- 
venient-easy to use. Just phone for 
pick-up! (Many low commodity rates 
in effect. Investigate.) 

Air Express goes on all flights of Sched- 
uled Airlines. Shipments keep moving 
around the clock-speeds up to 5 miles 
a minute. Experienced handling. Phone 
Air Express Division, Railway Express 
Agency, for fast action. 

Air Express gives you all these advantages: 
World's fastest transportation method. 
Special door-to-door service at no extra cost. 
One -carrier responsibility all the way. 
1150 cities served direct by air; air -rail to 22,000 off -airline points. 
Experienced Air Express has handled over 25 million shipments. 

Rates include pick-up and delivery door 
to door in all principal towns and cities 

A service of 
Railway Express Agency and the 

SCHEDULED AIRLINES of the U.S. 

NEW PRODUCTS (continued) 

books. It is distributed free upon 
written request. 

Magnetic Power Amplifiers. Mag- 
netics, Inc., 135 Bloomfield Ave., 
Bloomfield, N. J. Bulletin No. 
1000-1-H49 is an 8 -page folder 
containing much informative data 
on the 400 -cycle series magnetic 
power amplifiers. Included are a 
description, functional operation, 
advantages, applications, electrical 
data, response charts and typical 
schematic circuits. 

Alloy Data Sheet. The River- 
side Metal Co., Riverside, N. J., 
announces a new data sheet that 
correlates ASTM, Federal, Army 
and Navy specifications with 40 dif- 
ferent alloys of phosphor bronze, 
nickel silver, beryllium copper and 
cupro nickel. In addition to corre- 
lating the five specification systems, 
the new data sheet gives general 
characteristics and typical uses of 
the above -mentioned alloys. 

Radiation Laboratory Equipment. 
General Electric Co., Schenec- 
tady 5, N. Y. A new catalog 
contains condensed facts, pictures, 
prices and ordering information for 
over thirty special-purpose equip- 
ments for radiation laboratories. 
Items such as radiation detectors, 
particle accelerators, power sup- 
plies and general instruments are 
listed. 

Capacitors. Astron Corp., 255 
Grant Ave., East Newark, N. J. 
Dry electrolytics, molded paper 
tubulars, oil paper capacitors and 
the new self -healing subminiature 
metallized paper capacitor are illus- 
trated and fully covered in catalog 
AC -2. Also treated is a helpful list- 
ing of standard r -f filters for air- 
craft and heavy-duty applications. 

Variable Transformer. The Su- 
perior Electric Co., Hannon Ave., 
Bristol, Conn., has available a 
folder describing the newly rede- 
signed Powerstat variable trans- 
former types 116 and 216. Dis- 
cussed are the new brush assembly, 
the new fusing arrangement, the 
new cast aluminum terminal box, 
the new coil and core design and 
polarity identification. A rating 
chart together with circuit draw- 
ings of individual types permit easy 
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r WINO more , 
COILS faster 
WITH YOUR 

PRESENT 
COIL -WINDING 

MACHINE! 

Installation of these inexpensive 
PAMARCO tensions lowers wind- 
ing costs because each machine 
will accommodate more coils at 
higher winding speeds. In addition 
to increased production, PAMARCO 
tensions raise production quality. 
Free -running action practically 
eliminates wire breakage and 
shorted turns. Simple thumb screw 
setting quickly adjusts for any wire 
gauge. No tools or special skill are 

needed for operation. For 
complete data call or write. 

PAPER MACHINERY 

& RESEARCH, INC. 

1014 OAK STREET 
ROSELLE, NEW JERSEY 

THE UNIQUE SOLID -METAL SCREEN 

. 
LEKTROMESH 

Distinguished for its 

STABILITY in Use 

UNIFORMITY of Hole Size 

WORKABILITY in Manufacturing Processes 

DIVERSITY of Applications to Research and Production 

Electro -deposited in pure copper, pure 
nickel, or nickel-on-copper-in regular 
commercial production with counts from 
25 to 400 per inch-in lengths up to 100 
feet and widths up to 36 inches-with tol- 
erances on hole size and thickness suitable 
for the most critical uses-LI:KTRO- 
MESH is ideal for precise filtration, for 
fabricated products such as fuel filters and 
electronic shields. For full details let us 
send our Bulletin on LEKTROMESH. 
Address Department 17. 

. 

saing 
. 

tle 
cost saving! 

AUTOMATIC 
OSCILLOGRAPH Zecoìde't 

IExTROmESN RES 

THE C. O. 

J ELLI FF 
MANUFACTURING 
CORPORATION 

SOUTHPORT, CONN. 

WIRE CtOiM SiR41NC 

dependable instruments 

°7-4.11a_n_cg. 
DENVER 

Developed for simplicity and ease of operation, the HEILAND 
Automatic Oscillograph Recorder saves time... reduces costs. 
Flexibility of operation permits the recording of strain, vibra- 
tion, pressure, acceleration and temperatures. 

Write for complete detailed information 

HEILAND RESEARCH CORPORATION 
137 East Fifth Avenue Denver, Colorado 

Type 
A-708 
24 -channel 

SPECIAL FEATURES 
Easy loading 
Four quick -change 
paper speeds 

Simultaneous viewing, 
recording, scanning 
Trace identification 
Zero mirror 
Adjustable automatic 
record length 
Synchronizing reference 
trace 
lamp burn -out 
indicators 
Size: 9543' (H) x 131/4" 
(L) x 191/4" (D) 

Weight: 59 lbs. 
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INSULATING WASHER 

ACTUAL SIZE 

KING-SEELEY CORPORATION designed this 

Progressive -made terminal to permit the hous- 

ing of its oil pressure unit to "breathe" - a 

feature that insures the presence of atmos- 

pheric conditions inside the housing and, con- 

sequently, accurate pressure registration. 

Progressive was called in to make the ter- 

minal for two reasons. We have the engineer- 

ing and production skills to make the part, in 

all its tricky detail, according to specification. 
And, secondly, we do a precise job at a cost 

that makes it worthwhile to do business with us. 

We specialize in special fasteners. Use this 

specialization - you gain all ways. 

WRITE FOR OUR CATALOG 

IT MAY SAVE YOU MONEY 

Gil4e2z PRaGRESSIVE"g" 

THE PROGRESSIVE 
MANUFACTURING COMPANY 
50 NORW00D ST., TORRINGTON, CONN. 

SALES OFFICES: SAN FRANCISCO, LOS ANGELES, 
PORTLAND, DETROIT, PHILADELPHIA, CLEVELAND, 
SEATTLE, BOSTON, SYRACUSE, ST. LOUIS, CHICAGO. 

NEW PRODUCTS (continued) 

selection of the type best suited to 
a particular requirement. Mount- 
ing and outline dimensions are also 
shown. 

Direct -Coupled Amplifier. Elec- 
tro -Mechanical Research, Inc., 
Ridgefield, Conn. has issued a 
single -sheet bulletin giving a gen- 
eral description, quantitative data 
on performance and applications of 
the model 36B amplifier. The unit 
under discussion is a versatile 
broad -band instrument designed 
for operation in the frequency 
range from d -c to 1,000,000 cycles. 
A precision attenuator allows the 
maximum amplification of 10,000 to 
be reduced in 10 -db steps over a 
range of 60 db. 

Loudspeaker System. Jensen Mfg. 
Co., 6601 S. Laramie Ave., Chi- 
cago 38, Ill. Data sheet 160 deals 
with the model G-610 Triaxial 
loudspeaker system. Included are 
the system's objectives, results, 
performance, design features, ap- 
plications, specifications and 
prices. 

Speaker Catalog. Cleveland Elec- 
tronics, Inc., 6611 Euclid Ave., 
Cleveland 3, Ohio, has announced 
catalog 127 M dealing with radio 
and tv replacement speakers, list- 
ing the complete line in perma- 
nent -magnet types and electro- 
dynamic models. Also featured 
are the new weatherproof speak- 
ers and tv lightning arresters. 

D -C Indicating Amplifier. Leeds 
& Northrup Co., 4908 Stenton 
Ave., Philadelphia 44, Pa. A re- 
cent 8 -page folder describes and 
illustrates the various applications 
of a new stabilized d -c indicating 
amplifier. Two pages of specifica- 
tions are given. 

Photoelectric Equipment. De-Tec- 
Tronic Laboratories, Inc., 1227 N. 
Clark St., Chicago 10, Ill., is now 
offering a new 8 -page catalog des- 
cribing in detail a complete line of 
the latest in photoelectric equip- 
ment. It features 33 items of 
equipment and accessories for in- 
dustrial applications, production 
control, counting, boiler and venti- 
lating smoke detectors, burglar 
and warning devices. The catalog 
also describes an engineering serv- 
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IF IT'S 

here... 

IT'S news... 
IT,'S WORTH 

STOPPING TO SEEI 

Maybe Industry doesn't maintain 
show windows on Fifth Avenue or 
State Street or Wilshire Boulevard 
like America's great department 
stores. But your industry has 
a mighty effective show window ... 
and this is it ... this magazine. 
In these advertising pages 
alert manufacturers show their 
wares. Here you will find 
up-to-the-minute news about 
products and services designed to 
help you do your job better, 
quicker, and cheaper. 
To le well-informed about the 
latest developments in your 
business, your. industry .... 
and to stay well-informed .. e 

read all the ads too. 

McGRAW- HILL 

PUBLICATIONS 

USES 

Ultrasonic Vibration Measurements 
Ha-monic Analysis 
Cress Modulation Studies 

Noise Investigations 
De-ermining Transmission Characteristics of 

Lines and Filters 
Mcnitoring Communications Carrier Systems 

Checking Interference, Spurious Modulation, 
Parasitics, Effects of load changes, shock, 

humidity, component variations, etc. upon 
f-equency stability 

Telemetering 

SPECIFICATIONS 

Frequency Range: 2 KC-300KC, stabilized linear 
scale 

Scanning Width: Continuously variable from 
200KC to zero 

Four Input Voltage Ranges: 0.05V. to 50V. Full 
scale readings from 1 millivolt to 50 volts 

Amplitude Scale: Linear and two decade log 
Amplitude Accuracy: Within 1db. Residual har- 

monics suppressed by at least 50db. 
Resolution: Continuously variable. 2KC at maxi- 

mum scanning width, 500c.p.s. for scanning 
width below 8KC. 

WRITE NOW For Complete Information, Price 
andiDelivery 

Available Now! 

Easy, Fast 

Ultrasonic Spectrum Analysis 

WITH 

MODEL SB -1 

PANORAMIC 

ULTRASONIC ANALYZER 

An invaluable new direct reading instrument 
for simplifying ultrasonic investigations, the 
SB -7 provides continuous high speed pano- 
ramic displays of the frequency, amplitude 
and characteristics of signals between 2KC 
and 300KC. The SB -7 allows simultaneous 
observation of many signals within a band 
up to 200KC wide. Special control features 
enable selection and highly detailed examina- 
tion of narrower bands which may contain 
signals separated by less than 500c.p.s. The 
instrument is unique in that it provides rapid 
indications of random changes in energy dis- 
tribution. 

PANORAMIC_ 

ie Saw CO SWAM Ar,e' 

PROW PRODUCTS Ir[ 

COMPOUNDS 
Scientifically compounded for specific applications from waxes, resins, asphalts, pitches, oils, and minerals. Available in wide range of melting points and hardnesses. Special potting compounds are heat conducting and crack resistant at extremely low temperatures. Recommendations, 
specific data, and samples will be furnished on request. 

IMPREGNATING 
radio coils 
transformer coils 
ignition coils 
wire coverings 
paper tubes and forms 
porous ceramics 

DIPPING 
Coils 
Transformers 
Condensers 

for 
SEALING 
condensers 
batteries 
switch base terminals 
socket terminals 
light fixtures 

POTTING 
Radio Transformers 
Light Units 
Loading Coils 
Condensers 

BIWAX CORPORATION 3445 HOWARD STREET 
SKOKIE, ILLINOIS 

KL I PZO NcL1!s0N 
ITS A TREAT to . . 

TEST to k KLIPZON PRODS í 
`P 4*- O 

tl ESS Use 

. Hare is NEW rote bi testing 
BOTH HANDS FREE 

for d rstosets and solderi g. 

Built-in self -holding jaws slip onto wires, lugs 
and terminals easily. Grip test points until 
pulled off. Slender and streamlined for 
easy contact with inaccessible wires 
and terminals. 

)(Upson V. H. F. Crystal Probes 
bring added versatility to your vacuum tube 

.oltmeter and volt-ohm.miltiammeter. 

t 
KUPZON 

MINI -PROD 
CONNECTORS 

for quick, easy to make 
TEST HOOKUPS 

Order a box of 20 Today! 
...for AMAZING NEW 

TEST CONVENIENCE. 

PAT. 
PEND 

,, ...- R 

a uAC> 
ON 

At Your Local Parts Distributors. 
If not in stock write us direct 

for free KSIPZON folder C _ ----- T M. 

UNITED TECHNICAL LABORATORIES MNewIJerrssey' 
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if you are looking for 
better coils . . 

if the price you are now 
paying seems out of line 

if you have coil problems 
which seem difficult of 
solution . . 

Remember This 
The integrity of your supplier is 

your greatest assurance of de- 
pendability. Coto -Coil has devoted 33 
years exclusively to coil winding, serving 
many concerns whose names are familiar 
to all. 

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 1 9 8 7 

65 PAVILION AVE 
PROVIDENCE 5. R.I. 

NEW PRODUCTS (continued) 

ice for photoelectric equipment re- 
quiring special design. 

Magnet Wire. General Electric 
Co., Bridgeport 2, Conn. Complete 
information on Formex and Delta- 
beston magnet wires is now avail- 
able in a new 32 -page booklet. It 
combines the listing of both film - 
type and asbestos and glass -insu- 
lated magnet wires, and fully 
covers the development, proper- 
ties, applications, advantages and 
available sizes of these wires. 
Test data, graphs, illustrations and 
pertinent specification tables are 
included. A section is devoted to 
installation details such as meth- 
ods of stripping, soldering, and 
welding, as well as a complete dis- 
cussion on varnish treatment. 

Beryllium Copper Springs. Instru- 
ment Specialties Co., Inc., Little 
Falls, N. J., has published catalog 
No. 6 showing chief advantages 
and typical applications for its 
many types of microprocessed 
beryllium copper springs. The in- 
formative and well -illustrated pub- 
lication also contains a price list. 

Miniature Transformers. New 
York Transformer Co., Inc., Alpha, 
N. J. Bulletin B-300 covers a line 
of Hornet miniature transformers. 
A table of standard dimensions, 
specifications, materials and con- 
struction and distinctive features 
are included. 

Shock and Vibration Mounts. 
The Barry Corp., 179 Sidney St., 
Cambridge, Mass. Catalog 504 lists 
and describes in 12 pages a line of 
shock and vibration mounts for pro- 
tection of industrial, marine and 
mobile equipment, ranging from 
heavy machinery to sensitive in- 
struments. Correlated photographs 
and dimension drawings show 
mounting methods. Isolation char- 
acteristics, applications and con- 
struction notes accompany the list- 
ing of each type. 

R -F Components. Selectar Indus- 
tries, Inc., 401 E. 138th St., New 
York 54, N. Y., presents in a recent 
4 -page folder a condensed listing of 
cable connectors, adapters, trans- 
mission lines, couplings and radio - 
frequency components, as a ready 
reference. Inquiries are invited on 

e. 

(. 
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A Convenient, Low Cost, Portable 

ELECTRIC 
BaDry ngnd 

OVEN 

Just What You 
Need for Touch -Up, 
Complete Refinish- 
ing, De -Hydrating, 
Baking Industrial 
Finishes 

Here Are a Few of Its Features 

Plugs into any 110-V AC convenient outlet; 
no special wiring required. 

Fan driven forced circulation moves large 

quantities of air through oven, assuring uniform 

temperature and taking off moisture. 

Costs less than 5 cents per hour to operate; 

uses approximately 1 KW of electricity. 

Sensitive thermometer-which can be read 

from outside-is available for accurate tem- 

perature control; heats up quickly. 

Strong, sturdy construction. 

Two models, with maximum temperatures of 

225' and 325' - higher 

temperatures special order. 

Proved on thousands 

jobs. And Up, FOB Chicago 

Write for Full Details 

569.50 

GRIEVE-HENDRY COMPANY 

1101 N. Paulina Street Chicago 22, III. 

ELECTRbNICALLY REGULATED 

LABORATORY 
POWER SUPPLIES 

STABLE 

DEPENDABLE 

MODERATELY 
PRICED 

MODEL 28 
STANDARD 

RACK 

MOUNTING 

PANEL SIZE 
31/4" 19" 

WEIGHT 16 LBS. 

INPUT: 105 to 125 VAC, 
50-60 cy 

OUTPUT #1: 200 to 325 
Volts DC at 100 ma 
regulated 

OUTPUT #2: 6.3 Volts 
AC CT at 3A unregu- 
lated 

RIPPLE OUTPUT: Less 
than 10 millivolts rms 

For complete information write 
for Bulletin E-11 

1,111BD1 ELECT(1011 
CORPOR A T 10 
CORONA NEW YOR 

TI 401 

Signal Generator 

INTERMODULATION 

TESTS 

MADE EASY ! 

TI 402-Intermodulation Analyzer 

1161 N. VINE ST., HOLLYWOOD 38, CALIF. 

161 SIXTH AVE., NEW YORK 13, NEW YORK 

An ideal tool for the design, maintenance 

and testing of audio devices, Altec's Inter - 

modulation Analyzer offers distinct advan- 

tages over single -frequency "harmonic" 

methods of distortion measurement. Dis- 

tortion products resulting from the inter- 

action of double test frequencies are 

measured and read directly for any given 

power level. Analyzer includes VTVM, mak- 

ing residual noise and signal-to-noise ratio 

determinations possible without extra 

equipment. Instrument is a reliable per- 

formance index for FM and AM transmitters 

and receivers, all audio amplifier, disc, 

tape and film recording equipment. 

ALLISON 
RADAR 

FOR 

MULTI-ENGINED 
AIRCRAFT 

Military Airline Executive 

MODELS E ES ESB 

58-65 LBS. OVERALL WEIGHT 

1. Long range. 80-150 miles. 
2. Exclusive scanning method. 
3. Compact. Sturdy. 
4. Easy to operate. Pilot control. 
5. Simplicity of maintenance. 
6. Gyro -stabilized. 
7. JAN components. 
8. RACON beacons. 

ALLISON RADAR CORPORATION 
11 West 42nd St., New York 18 

PE nn 6-5811-12 

Aug*STEATCERAMICITE 

d -- 

Design engineers and manufacturers in the 
radio, electrical and electronic fields are 
finding in LAVITE the precise qualities 
called for in their specifications . high 
compressive and dielectric strength, low 
moisture absorption and resistance to rot, 
fumes, acids, and high heat. The exceed- 
ingly low loss -factor of LAVITE plus its 
excellent workability makes it ideal for all 
high frequency applications. 

Complete details on request 

D. M. STEWARD MFG. COMPANY 

Main Office 8 Works: Chattanooga, Tenn. 

Needham, Mass. Chicago Los Angeles 
New York Philadelphia 
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SINTERED 

PERMANENT 

MAGNETS 

ALNICO HYCOMAX 
ALCOMAX 

Actual size of magnets 
?hotoyraph by courtesy of De.. ea ltd. 

The DECCA ffr pick-up uses Murex sintered perma- 
nent magnets. Where small complex shapes with high 
magnetic efficiency and stability are required, sintered 
permanent magnets are essential. 

MUREX LIMITED (Powder Metallurgy Division), Rainham, Essex, England 
London Sales Office: CENTRAL HOUSE, UPPER WOBURN PLACE, W.C. 1 

The NEW /3 MODEL 1600 

gives you these important advantages: 
Ì. Virtually instantaneous rate of response 

2. Permanent printed record of counting rate 

3. Operates from either binary or decade scaler 

BRIEF SPECIFICATIONS 
Designed specifically for tracer applications 
requiring faithful response to rapid changes 
in counting rate, the Model 1600 will operate 
from any scaler that can be made to provide 
successive output pulses after accumulation 
of predetermined count. Computer then con- 
verts elapsed time between successive out- 
put pulses into average counting rate. Count- 

ing rate can be read directly on visible 
meter of computer. 
Choice of three recording rate ranges, in 
combination with proper scaling factors, 
permits selection of conditions for optimum 
statistical accuracy, 
When designated as Model 1600A the unit 
includes standard recorder which provides 
permanent race of counting rate. 

FOR COMPLETE SPECIFICATIONS AND OPERATING DATA PLEASE WRITE FOR 
BULLETINS 1600E 

P. O. BOX 1826 'R'ICHM®ND, CALIFORNIA 

NEW PRODUCTS (continued) 

products to government or individ- 
ual specifications. 

Miniature Speed Changers. Met - 
ron Instrument Co., 432 Lincoln St., 
Denver 9, Col. Bulletin No. 100 
covers a line of miniature speed 
changers designed to solve fixed - 
ratio gearing problems in instru- 
ments, servomechanisms, controls, 
regulators and all low -power de- 
vices. General description, order- 
ing information and data on other 
miniature components are included. 

Microphotometer. American In- 
strument Co., Inc., Silver Spring, 
Md. Bulletin 2182 gives detailed 
information on the new light -scat- 
tering microphotometer, which 
measures 20 micromicrolumens of 
scattered light and has a sensi- 
tivity approximately 100 times 
greater than similar instruments. 
The instrument described is port- 
able and completely a -c operated. 

Microphone Systems. Stephens 
Mfg. Corp., 8538 Warner Drive, 
Culver City, Calif. Bulletin M-1 
describes and illustrates a group 
of three microphone systems for 
swivel, stand and lapel applica- 
tions. General characteristics, ac- 
cessories and prices are shown. 
The microphones described elimi- 
nate conventional preamplifiers. 

Transformer Catalog. Acme Elec- 
tric Corp., Cuba, N. Y., has issued 
the revised catalog SD179 cover- 
ing step-down transformers and 
voltage and frequency compensat- 
ing transformers. In describing 
the voltage and frequency chang- 
ing type transformers the catalog 
points out the advantages and 
economy of using this type of 
transformer in connection with 
standard 60 -cycle equipment in 
areas where only a 50 -cycle elec- 
trical frequency is supplied. 

Glass -Sealed Connectors. Cannon 
Electric Development Co., Division 
Cannon Mfg. Corp., 3209 Humboldt 
St., Los Angeles 31, Calif. Bulletin 
GS -2 gives photographs, drawings 
and tabular data on a line of con- 
nectors made with A -type layouts 
in pin contact arrangements. The 
shells and contacts are steel. Con- 
tacts are set in glass, which is fused 
to both contact and shell. The GS - 

t. 
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For Toroidal Coils 
To Your Specifications 

and at LOW COST* 
write 

UNIVERSAL MFG. CO., INC. 
404 Hillside Avenue 
Hillside, New Jersey 

* This is possible due to our own specially designed 
winding equipment. 

HIGH 
POWER Supplies 
Up to 250,000 volts 

A.C. or RECTIFIED and FILTERED 

SPECIAL INDUSTRIAL X RAY EQUIPMENT- 
FOR INSPECTION GAGING ANALYSIS... 
We will Design, Engineer and Manufacture to your requirements. 

BRACKE-SIEB XRAY COMPANY... 
293 B THIRD AVENUE NEW YORK 10. N. Y. 

MOVING? 
If you are moving (or have moved), tell 

us about it, won't you? Your monthly 

copies of ELECTRONICS will not follow 

you unless we have your new address im- 

mediately. Make sure you don't miss a 

single important issue . . . and help us 

make the correction as speedily as pos- 

sible by giving us your old address, too 

ELECTRONICS 
CIRCULATION DEPT. 

330 W. 42nd St. New York 18, N. Y. 

Patent Pending 

3 to 9 Volts at 
Other Ratings 

Demonstrate and Test 
from AC Lines . . . 

Autos Radios Relays Tele- 
phone Circuits Instruments 
Other Low Voltage Devices 

NEW Electro Model "BJ" Junior 
filtered power supply utilizes the 
same exclusive application of 
selenium rectifiers being used 
in the famous Model "B". This 
application, using conduction 
cooling, doubles the rectifier 
power rating, dissipates over 3 

times the heat and provides 
lower cost per ampere output 
over other types. Provides am- 
ple power, with a peak instan- 
taneous current rating of 25 
amperes (from standard 50/60 
cycle 115 volt source.) Heavy 
duty components withstand high 
over -loads. AC ripple less than 
0.4 volts at 6 volts DC 8 amperes. 

Net Price Only $32.40 

UNMATCHED PRICE 

PERFORMANCE QUALITY s 

SEND FOR FACTS TODAY! 

Electro Products Laboratories 
4513-BJ Ravenswood Ave. 

Chicago 40, III. 

Send me new detailed 
literature on the "BJ" 
and complete line. 

Name 

Address 

City State 

In Canada - Atlas Radio Corp. Ltd., Toronto 

ELECTRONICS-November, 1950 261 

www.americanradiohistory.com



New radiation instruments 
in the modern tempo 

The New 

Roentgen Rate Meter 

The new Roentgen Ratemeter has been 

designed to indicate rate of beam 

intensity in roentgens per minute. Two 

probe selections are offered, each to 

cover four ranges of intensity, one 3- 

10-30-100, the other 30-100-300-1000 r 

per minute and both may be used - 

interchangeably with the same meter. 

Calibrated in the international r, the instrument provides a means to make 

accurate and quick determinations of beam intensity for many laboratory 

applications. 

The New 

Model 389 

Thyac 

Survey 

Meter 

A stable and versatile beta gamma survey meter incorporating new fea- 

tures and advantages in a portable instrument. The design provides com- 

pact, light weight, waterproof construction which meets severe military 
ruggedness and corrosion resistant requirements. It adapts itself for sensi- 
tive exacting laboratory measurements as well as for field measurements. 

100 and 200 r hi -intensity chambers 
used with Model 392 charger 

The Model 506 pocket ionization chamber is designed to meet the need 
for a compact dependable chamber for measurement of radiation in the 
100 r and 200 r ranges. These chambers offer accurate readings of high 
intensity at energy responses of 40 KV and above, reliable for high dosage 
and are tamper proof. 

The Vticiereen Insixturtemi Co. 

5806 HOUGH AVENUE CLEVELAND 3, OHIO 

NEW PRODUCTS (continued) 

types treated are adaptable to 
working temperatures up to 800 F 
and meet salt spray tests of 76 
hours, and also ruggedness and 
thermal shock tests. 

Small Parts Welders. Federal 
Tool Engineering Inc., 532 Mul- 
berry St., Newark 5, N. J. An eight - 
page folder composed of four bulle- 
tins deals with Tweezer -Weld small 
parts welders. It contains an illus- 
trated description of bench model 
capacitor power units, hand and 
bench electrodes and automatic 
welding equipment. 

Paper Tubulars. Cornell-Dubilier 
Electric Corp., South Plainfield, 
N. J. Bulletin RT349 contains tech- 
nical information on Royal Tiger 
paper tubular capacitors utilizing 
Polykane, a solid synthetic thermo- 
setting compound. The capacitors 
described are humidity proof, can 
be used at ambient temperatures 
from -35 to +100 C, and are avail- 
able in all popular commercial ca- 
pacity ratings at 100, 200, 400, 600 
and 1,000 volts d -c. 

Magnetic Recording. Armour Re- 
search Foundation of Illinois In- 
stitute of Technology, 35 W. 33rd 
St., Chicago 16, Ill., has available 
bulletin No. 64 comprising a 
bibliography on magnetic record- 
ing. It contains 371 references to 
previous articles on the subject as 
well as a reprint of what is be- 
lieved to be the earliest reference 
to magnetic recording. 

Sound Equipment. Rek-O-Kut Co., 
Inc., 38-01 Queens Blvd., Long 
Island City 1, N. Y. A recent 4 - 
page catalog covers a line of high- 
fidelity recording and transcrip- 
tion equipment. A complete list- 
ing, description, specifications and 
prices are given. 

Transformer Catalog. United 
Transformer Co., 150 Varick St., 
New York 13, N. Y., has just pub- 
lished a new 28 -page illustrated 
catalog. Specified as Catalog 500, 
it contains a complete listing of a 
line of transformers, reactors and 
filters. It includes descriptions, 
applications, specifications, ampli- 
fier circuits, curves and useful 
charts. 
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45>eeee.., 

D'ARSONVAL PORTABLE 

GALVANOMETERS 
AND MOVEMENTS... 

Series 570-500 
Mirror -Type 
D -C 
Galvanometer 

Ideal as a built-in component of other instru- 
ments-with the sensitivity and ruggedness that 
is especially desirable for Colorimetry, Densi- 
tometry, and various other -measurements. Unit 
includes mirror movement, magnet and zero cor- 
rection knob. Choic. of 4 standard models. 

Write us about your application and requirements 

GM 1,1B01 1rIlUßIH;S III . 

4314 N. Knox Ave. Chicago 41, IN 

. Compare 
for results! 

Compare 
for price! 

and you'll choose 
the GREEN ENGRAVER 

Ile Green Engraver offers great speed and 
convenience. Quickly cuts up to four lines 
of letters from 3/b4" to 1" on curved or flat 
surfaces whether Invade of metal, plastics or 
wood ... operates by merely tracing master 
copy-anyone can do an expert job. Special 
attachments and ,engineering service avail- 
able for production work. Just the thing 
for radio. electronic apparatus and instru- 
ment manufacturers. 

For quafity engraving on 

Panels Name Plates Scales 

Dials Lenses Molds Instruments 

also does routing, profiling and three 
dimensional modeling. 

GREEN 
INSTRUMENT CO. 
363 Putnam Ave. 
Cambridge, Mass. 

FRE tIENCY\ 
SHIFT 

CONVERTER 
Type 107 

BIGGEST PERFORMANCE-Smallest Size 
M°del 

Four exclusives are yours with the Northern Radio FREQUENCY SHIFT CONVERTER 

-utmost simplicity of operation, precision tuning, highest quality performance, and 

smallest size in the industry. 

For single and diversity FS receiving systems, this dual channel unit converts mark 

and space tones into DC pulses, and drives teleprinters and other recorders directly. 

Its unique 2" oscilloscope provides the industry's most meaningful tuning pattern 
for precise receiver adjustment-during initial setup and while keying. Its specially 

designed limiter and discriminator afford an exceptionally high degree of per- 

formance. Polar or neutral output is available. Keying speeds up to 600 w.p.m. 

It's only 19" wide x 7" high x 15" deep. 

This unit may also be used as a make and break CW or ICW demodulator. 

See the specifications on this outstanding model in the 1950 Electronics Buyers Guide. For complete doto on 

the precision -built Northern Radio line, write today for your free latest Catalog E-3. 

o ° ` ° ° f rn°Aggo Csegyaln` y 143-145 West 22nd Street 
LIVQíi i/`Lf _, ; New York 11, N. Y. 

Pace - Setters in Quality Communication Equipment 

ACME 
500 CYCLE LOW PASS FILTER 
Acme solved one major manufacturer's problem 
by designing and producing this miniature filter 
with extremely low insertion loss within the pass 
band and 60 DB attenuation. 
This is an example of what Acme is doing. Your 
problems will receive prompt attention. All 
wave filters and other products are built in care- 
ful conformance to military specifications. Your 
inquiry is invited. 

ELECTRONICS 
Div sion of Acme Metal Die, Inc. 

212 E. 17th St., Los Angeles 15, PRospect 7457 

Ware Filters Delay Lines Magnetic Amplifiers Special Trans- 

formers & Chokes Toroidal, Universal & Solenoid Wound Inductors 

syivr-RoN 
offers 

SELENIUM 

RECTIFIERS 
- made by a new process to uni- 

form, high quality. In extra large 

cell sizes as well as small cells. 

Write for brochure. 

SYNTRON CO. 
241 Lexington Homer City, Pa. 
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Try Remler for Service -Tested 
"Hard -to -Get" Components 

SILASTIC RUBBER SHOCK MOUNTS 
OIdeal for sub -panel mounting. Isolates tubes 
from shock and vibration. Mount retains com- 
pliance from minus 70° to plus 480°F. Invaluable 
for military and airborne equipment. 

afflflünee 
Metal -plastic components 

designed and manufactured 

to order. Write for quota- 

tions specifying electrical 

and mechanical character- 

istics. Describe application. 

No obligation. 

MINIATURE TUBE CLAMP 
(2) Corrosion resistant. Holds miniatures in 
sockets under severe conditions of shock and 
vibration without restricting air circulation. 
Easy to insert and withdraw tubes. Three sizes. 

Remler Company Ltd. 
2101 Bryant St. San Francisco IO, Calif. 

$ /9/(r PIONEERS IN ELECTRONICS AND PLASTICS 

IN -RES -CO 

offers a 

complete 

line of 

standard 

RESASTORS 

that meet 

practically 
every 

requirement 
. I . . 

Prompt 

Quotations 

supplied 

on both 

standard and 

special types 

-more compact, higher accuracy! 

Economical in Cost 

IN -RES -CO WL 
series resistors 
were designed to 
meet increasing I 

demands for a 
compact resistor 
of high accuracy 
priced for general 
use. They meet 
the most critical 
requirements - 
close tolerance, 
ability to with- 
stand overload. 
long life. Write 
for catalog. 

IN- ES CO 
App LICAiIONDE 

5I GNED 

RESIST_ 

INRES.CO 

\ TYPES E S W L 5/8 a n d WLA % 

1 WATT 
INDUCTIVE 

MAX. RES: .01 to 7,500 ohm (331 Alloy) 
.01 to 4,000 ohm (Nichrome) 
.01 to 1,250 ohm (Manganin{ 

BODY SIZE: yr" lg. by 3/16" Siam. 

TOLERANCE: STANDARD 1% 

TYPES WL and WLA 

MAX. RES: 

1 WATT 
INDUCTIVE 

01 to 15,000 ohm (331 Alloy) 
01 to 8,000 ohm (Nichrome) 
01 to 2,500 ohm (Manganin) 

BODY SIZE: 1" lg. by 3/16" diam. 

TOLERANCE: STANDARD 1% 

Can be supplied 
one-half indicated , - . . .. 

non - inductive with 
maximum resistance. 

INSTRUMENT RESISTORS CO., 1036 COMMERCE AVE., UNION, N. 1. 

NEWS OF THE INDUSTRY 
(continued from page 134) 

ments on the proposed bracket 
standards. 

Stereocasting Demonstrated 
FIRST demonstration of stereo- 
phonic sound broadcasting using 
one transmitter was made recently 
by William S. Halstead of Multi- 
plex Development Corp. in New 
York. At the transmitter, studio 
microphones were placed about ten, 
feet apart. Musicians playing dif- 
ferent instruments were stationed 
near each microphone and a third 
musician moved between the two 
positions. In the receiving studio, 
loudspeakers connected to their re- 
spective radio channels were placed 
15 feet apart. One sound channel 
comprised the regular f -m broad- 
cast facilities of station KEA2XKH 
and was heard by broadcast listen- 
ers. The other sound channel was 
multiplexed (see Tubes At Work in 
this issue) as a subcarrier and 
picked up by a special receiver. 
Even though the experimental fa- 
cilities did not reproduce fre- 
quencies above 10 kc, the effect of 
presence and the apparent move- 
ment of the performers appeared to 
compensate for the lack of fre- 
quency range in the fidelity of the 
performance. 

HT Measurements 
Conference 
THE SECOND high -frequency meas- 
urements conference sponsored 
jointly by the American Institute 
of Electrical Engineers, the Insti- 
tute of Radio Engineers and the Na- 
tional Bureau of Standards will be 
held in Washington, D. C. on Janu- 
ary 10 to 12, 1951. Conference 
headquarters will be at the Hotel 
Statler, with the technical session 
held in the auditorium of the De- 
partment of the Interior. The Con- 
ference program will include about 
25 technical papers, an evening 
demonstration, a luncheon and con- 
ducted inspection tours. 

Four sessions will be devoted to 
measurements in the following cate- 
gories and are being organized by 
the individuals noted: frequency 
and time, by Harold Lyons of NBS, 
transmission and reception, by 

.ti 
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FOR THE Nit" 
01.011 G CROWD 

THE STRAIN -SENSITIVE 
PHONOGRAPH PICKUP 

Here's why this truly faithful reproducer ap- 
peals to people gifted with the "Golden Ear" 
... why the STRAIN -SENSITIVE PICKUP de- 
veloped by the PFANSTIEHL CHEMICAL 
COMPANY brings out the brilliance of great 
voices and orchestras . . the latent music on 
your records that other pickups leave untouched. 

The STRAIN -SENSITIVE PICKUP is an 
amplitude transducer with a CONSTANT 
RESISTANCE of about 250,000 ohms. 
Signal output is at a practically CON- 
STANT IMPEDANCE level. 
Excellent transient response. 
NO DISTORTION, phase shift or evi- 
dence of intermodulation is audible. 
LINEAR RESPONSE free from peaks or 
resonances. 

Cartridges are available for both standard and 
micro -groove, and can be had with Famous 
PFANSTIEHL M47B Precious Metal Alloy or 
diamond tipped styli. 

A special preamplifier is necessary to provide 
the correct D.C. voltage for the pickup element 
and to provide the first stages of signal gain. 
Four styles are ready, or, if you prefer, you can 
build your own from the circuit in the literature. 

Ask your radio supply man. or write today 
for complete FREE INFORMATION. 

PFANSTIEHL 
CHEMICAL COMPANY 

103 Lake View Avenue, Waukegan, Illinois 

A 

TIME -TESTED 

DEPENDABLE 
SOURCE 

FOR 

HIGH -PRECISION FRACTION- 
AL H.P. INSTRUMENT -TYPS 

MOTORS & GENERATORS 

PRODUCED TO ORDER 
G OVE RN OR.CONT ROLLED 

SELF -SYNCHRONOUS 

DRAG CUP 

VELOCITY & ACCELERATION 

DC E AC TACHOMETER 

SHUNT 

SERIES 

COMPOUND 

PERMANENT -MAGNET 

SPLIT -FIELD 

SEPARATELY EXCITED 

UNIVERSAL 

INDUCTION 

RELUCTANCE 

HYSTERESIS 

ONE. TWO E THREE PHASE 

DC & AC SERVO 

TOTALLY -ENCLOSED 

AC DYNAMICALLY ERAKED 

RE ELMOTORS 

ONF. TWO. IIY,SPEED 
SYNCNRONOUS NOTO. 

Experienced for 
years in meeting 
customers' exacting 
requirements for 
high -precision in 
struments designed 
by engineers of 
ability and inge. 
YUIIy, and menu - 
factored with ex. 
"erne core and 
skill. Over 500 dd. 
ferent bask types 
may be varied to 
meet your own 
unique require- 

ents of use, either 
electrically ce phy. 

ELECTRIC INDICATOR co. 

PARKER AVENUE 
STAMFORD, CONNECTICUT 

Special magnetic core manufacturing techniques assure iron cores of 

outstanding quality and dependability for exacting specifications. 

Write for samples. State specification problems and 

quantity needed. 

Chicago, Ill. 
A. J. Ellis Co. 

1607 Howard St. 

CORE CORP. 
Mafflijactiviem giechiogic Paiade4 Meidiffl9 

142 SOUTH HIGHLAND AVENUE, OSSINING, NEW YORK 

OSSINING 2-0222 

At Last! 
PAPER TUBES for Coil 
Winding up to 71/e" x 
71/2" wall thicknesses to 
1/4" 

50,000 possible ARBOR sizes 

IMMEDIATE DELIVERY on "STOCK" sizes of 

square and rectangular Dielectric Kraft tubes, 
from 3/8" x 3 8" to 11/2" x 23'8". Round tubes 
3,8" ID to I" ID. 

Write today for prices on ANY dimension or quantity of 

tube you desire. Ask about our phenolic impregnated 
tubes. 

ACCURATE PAPER TUBE CO. 
852 N. Noble St. Chicago 22, III. 

Little -thought -of facts about capacitors 
The short time breakdown voltage of a well -made D.C. 
capacitor is not less than 5 to 6 times the actual working 
voltage at 20°- 

E=5 X e min 
E = Breakdown voltage 
e = Rated d.c. working voltage 

INDUSTRIAL CAPACITORS are unvaryingly held to this 
formula. 

Designed for maximum safety and the smallest possible 
volume, INDUSTRIAL CAPACITORS are the most widely 
used capacitor in industrial applications. 

WRITE TODAY FOR DETAILED CATALOG 

INDUSTRIAL CONDENSER CORP. 

Watch this 
space for other 
capacitor 
facts that 
will help 
you. 

Sales Offices in 
All Principal Cities 

3243 N. California Ave. 
Chicago 18, Illinois 
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PYROFERRIC 
ACQUIRES NEW PLANT 

*(in MT. VERNON, N.Y.) * 

To Meet Increasing Demands 
For Powdered Iron Cores 

With expanded production facilities, PYROFERRIC is 

now able to meet the increasing demands for iron 

cores and powdered metallurgy development. 

403SFAAf7[1GYQ111411XANEFiXd7AAñ 

PYROFERRIC engineers are spe- 
cialists and pioneers in the 
technique of powder metallurgy 
development and iron core man- 
ufacture. Consult with them on 
your iron core or powder metal- 
lurgy requirements..,no re- 
quirement too small or too large. 

'New plant is at 14 North sleeker Street, Mt. Vernon, N. Y. 

Tgrprn5,r,__ 

Address all communications to 

PYROFERRIC 
621 EAST 216 ST., NEW YORK 67 

PHOTOELECTRIC 

TOWER LIGHTING 

CONTROL 

Turn -on 35 ft.-candles-offat 55 
ft.-candles-independent of time 
of day or weather conditions. 
Low first cost-negligible main- 
tenance. 
3000 watts contact capacity. 
Over 20,000 in use for tower and 
street lighting. 
Complete details available - ask 
for Bulletin 63305. 

The FISHER -PIERCE;' 
COMPANY, Inc. 

42 Ceylon St., Boston 21, Mass. 

MERCOID 
MERCURY SWITCHES 
BUILT TO ENDURE 

1D 

l 

2 
=MI.GNlT TYr[ 

TILTING TYPE 

a drr 

Universally Known for Their 
Superior Quality and Workmanship 

They are not affected by dust, dirt or corrosion 
and have many definite applications where open 
contacts are not suitable. Various types available. 
MERCOID is your guarantee of the best in mercury 
switches. Further information sent upon request. 

Our engineering department will gladly assist 

you on any of your switch problems. 

THE MERCOID CORPORATION 
4223 West Belmont Avenue, Chicago 41, Illinois 

IT PAYS TO GET THE BEST 

Ampex Magnetic Tape Recorders 
offer the only proved means of 
making electrically reproducible 
recordings up to 40,000 cps! Such 
critical recording permits detailed 
study of particular phenomena 
from tope loops, or other automatic 
data reducing systems. Up to 14 
channels of data recorded simul- 
taneously on separate tracks where 
required. Special systems record 
down to 0 cycles with no phase shift 
Of wave form distortion. Write for 
analysis of your specific problem. 

Ampex Magnetic Tape 
Recorders are availa- 
ble in console, rack or 
portable types. 

UNLIMITED USES INCLUDE: 
Recording -Broadcasting Aerophysical Research 

Industrial Recording Multi -Channel Recording 
Laboratory Research Portable Half -Track 

Telemetering Recording 

STANDARD Of THE GREAT RADIO SHOWS 

MAGNETIC TAPE RECORDERS 
AMPEX ELECTRIC CORP. 

San Carlos, Calif. 

BIRTCHER 
STAINLESS STEEL - LOCKING TYPE 

TUBE 
CLAMPS 

Stainless Corrosion 
Steel Proof 

83 VARIATIONS 
Where vibration is a problem, Birtcher 

Locking TUBE CLAMPS offer a foolproof, 
practical solution. Recommended for all 
types of tubes and similar plug-in com- 
ponents. 

More than three million of these 
clamps in use. 

FREE CATALOG 

Send for samples of Birtcher stainless 
steel tube clamps and our standard cata- 
log listing tube base types, recommended 
clamp designs, and price list. I 

THE BIRTCHER CORPORATION 
5087 HUNTINGTON DR. LOS ANGELES 32 
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NEWS OF THE INDUSTRY (continued) 

E. P. Felch of BTL, impedance, by 
R. A. Braden of RCA, and power 
and attenuation, by E. W. Hough- 
ton of BTL. 

The conference is under the gen- 
eral direction of the Joint AIEE- 
IRE Committee on High Frequency 
Measurements, of which Ernst 
Weber of the Microwave Research 
Institute of the Polytechnic Insti- 
tute of Brooklyn is chairman. Har- 
old Lyons of the National Bureau 
of Standards is chairman of the 
local arrangements committee and 
Frank Gaffney of the Polytechnic 
Research and Development Co. is 
chairman of the technical program 
committee. Finances are being han- 
dled by Ivan Easton of General 
Radio Co. and publicity by E. P. 
Felch of the Bell Telephone Labs. 

FCC Acts to Restore State 
Guard Radio Service 
A PROPOSAL has been made by the 
FCC to amend its rules governing 
public safety radio services in 
order to reactivate a State Guard 
Radio Service. Such a service 
(which is distinctive from the Na- 
tional Guard) was operative dur- 
ing World War II for emergency 
purposes. Nearly 30 state guard 
authorizations were then outstand- 
ing, covering in each instance oper- 
ation of from 40 to 200 or more 
low -power portable or mobile sta- 
tions by state guard personnel only. 
This service was deactivated July 1, 

1948. 
Because of current developments, 

it is planned to recreate this serv- 
ice. Such stations would, primarily, 
handle emergency communications 
relating to public safety and the 
protection of life and property, and, 
secondarily, those essential for 
training and organization mainte- 
nance. They would share the 2,726- 
kc frequency with stations in the 
special emergency radio service. 
Comments were received on the 
proposal up to Oct. 16, 1950. 

BUSINESS NEWS 

METAL POWDER ASSOCIATION, New 
York City, N. Y., has established an 
Electronic Core Division to develop 
and promulgate standards for both 

There is 
no such thing 
as a Standard 
TRANSICOIL 
Control Motor 
YOU specify what YOU need. Transicoil will make it 

for you. Forget confusing design troubles brought 

about by trying to adapt standard units to your ap- 

plications. Eliminate secondary operations often 

necessary for installation. Transicoil precision com- 

ponents are made the way you want them made 

and shipped ready for immediate use. 

FREE; COMPLETE DATA 
ON CONTROL MOTORS 

This big chart, packed with val- 
uable technical data, is ideal 
for applying Transicoil Control 
Motors to your products. Send 
for your copy today! 

Other Transicoil Products: 

PRECISION GEAR TRAINS, INDUCTION GENERATORS, SERVO AMPLIFIERS 

TRANSICOIL 
CORPORATION 

107 GRAND STREET NEW YORK 13, N.Y. 
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1 

metal 
forming - 

FORMED AND 
ASSEMBLED 

BENCH BOARD 

1. CONTROL CENTERS 
2. ENCLOSURES 

3 PANELS 4 BOXES 

FALSTROM service is fast, 
competent, complete. It includes 
forming, punching, welding and 
finishing. Piping, wiring and ac- 
cessories can be built in when 
desired. Falstrom engineers will 
even procure and install your in- 
struments to your specifications. 
All work performed by Falstrom 
is done by engineers and techni- 
cians thoroughly familiar with 
each phase of production. Me- 
chanics skilled in working with 
steel, aluminum and stainless 
steels assure finest workmanship. 
Falstrom installations are in serv- 
ice throughout the electrical, 
chemical and petroleum indus- 
tries - have been an accepted 
standard of excellence since 1870. 
For a practical, economical solu- 
tion to your metal forming prob- 
lems, go to Falstrom! 
TO GET ALL THE FACTS, FILL OUT 
AND MAIL THE HANDY COUPON BELOW 

FALSTROM 
COMPANY 

93 FALSTROM COURT PASSAIC, N. J. 

at 
Nos 
NAME 

TITLE 

Gentlemen: 
lw 

Please send full information 
once. 1 am interested in U s 

U 
COMPANY 

STREET 

> CITY_ TONE-STATE R 
euseesinaasaaaaaaaaaaaae 

in 

NEWS OF THE INDUSTRY (continued) 

the manufacturers and users of 
iron -powder cores. 

NATIONAL ELECTRONICS, INC., in- 
dustrial tube manufacturers, have 
completed an 80 -percent expansion 
of total floor space at their Geneva, 
Ill., plant to increase production of 
thyratrons, rectifiers and mercury 
pool tubes. 

ACME ELECTRIC Co., Cuba, N. Y., 
has begun construction of a new 
25,000-sq ft building at Allegany, 
N. Y., to improve and increase fa- 
cilities for manufacturing and as - 

Acme Electric's new Allegany, N. Y., 
plant 

sembling of transformer compon- 
ents for military as well as peace- 
time applications. 

CORAL DESIGNS, division of Henry 
G. Dietz Co., formerly located in 
Forest Hills, N. Y., is now operat- 
ing in its new expanded quarters at 
12-16 Astoria Blvd., Long Island 
City 2, N. Y. Its facilities, besides 
being devoted to its standard line 
of controls, include all of the neces- 
sary equipment for small-scale pro- 
duction of specialized electronic 
equipment. 

SYLVANIA ELECTRIC PRODUCTS INC., 
has built a 30,000-sq ft plant in 
Warren, Pa., to specialize in the 
production of plastic and plastic - 
metal components for radio and 
television. 

THE PYRAMID ELECTRIC CO., Pater- 
son, N. J., manufacturer of electro- 
lytic capacitors, has purchased the 
former Solar plant, North Bergen, 
N. J., for $300,000. 

PERSONNEL 

WILLIAM A. WILDHACK, formerly 
chief of the missile instrumentation 
section of the National Bureau of 
Standards, has been named head of 
the office of basic instrumentation 
recently established at the Bureau. 
The new office will coordinate a pro- 

w oc -mec 

CHOPPER 

A model for every use. 

10 - 500 cycles AC 

Meets AN Specifications 
also 60 cycles 

Single pole and double pole 

Make -before -break contacts 
Contacts in air or in liquid 

FULL 
SIZE 

These Choppers c rt low level 
DC into pulsating DC or AC so that 
servo -mechanism error voltages 
and the output of thermocouples 
and strain gauges, may be amplified 
by means of an AC rather thon o 
DC amplifier. 

They are hermetically sealed, 
precision vibrators having special 
features which contribute to long 
life and low noise level. 

WRITE FOR THESE 

CATALOGS ... 
;2328 

10.500 cycles 
=264A 

60 cycles 

STEVENS 
ARNOLD 
INCORPORATED 

2 2 ELKINS STREET 
SOUTH BOSTON 27, MASS. 

SA -4 
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Specify BREEZE "Monobloc" 
Waterproof and Pressure Sealed 

CONNECTORS 

The only APPROVED Monobloc System 

for Advanced Radar, Communications, 

and Electronic Equipment 

Breeze "Monoblocs", with single piece plastic 
inserts offer outstanding advantages in assem- 
bly, wiring, mounting and service in the field. 

Removable contact pins 
Single hole panel mounting 
Pressure sealed to 75 psi, 
or higher when required 

Breeze "Monobloc" Waterproof and Pressure 
Sealed Connectors available in aluminum, brass, 
steel . . . all sizes and capacities . . . fully 
tested and approved. 

WRITE FOR DETAILS . . . 

If you have a tough connector problem 
ask BREEZE for the answer. 

BREEZE 
Corporations, Inc. 
41 K South Sixth St. 

Newark 7, New Jersey 

77W1'Irii{f e 

AU-Weatken 

MOUNTS 
J BALANCFp 

e' 
ap 

ARO 

r è 
a O 

(CUP TYPE 

MODEL #7002) 

Unit mounts and mounting systems with 
MET -L -FLEX provide vibration isolation 
and true shock absorption through the 
widest range of operating conditions. 

All -metal no organic materials 
stable characteristics from -90° C. to 

+175° C. wide load tolerance built- 
in damping for stability and reduced 
amplification at resonance. 

For electronic or delicate equipment 
mounting, write Dept. 515 MET -L -FLEX 
Data Sheets available. 

J 

Precision MINIATURE 
SLIPRING Assemblies 
and commutators for gyros, 

cornputors, resolvers, motors, selsyns 
Absolute minimum torque friction. 
Diameter ranges .050" - 24.0". 
Minimum 1000 V.A.C. hi -pot between circuits. 
Hard silver plated to plastic base and wire to form 
rigid assembly that withstands up to 12,000 r.p.m. 
Supplied to your specifications at competitive prices. 

ELECTROTEC Corporation 
SOUTH HACKENSACK NEW JERSEY 

DAND o` dadi°4 

1746144 
Form Wound 
Paper Section 
Acetate Bobbin 
Molded Coils 
Bakelite Bobbin 
Cotton Interweave 
Coils for High 
Temperature 
Applications 

For uninterrupted production, de- 
mand Dano trouble -free coils made 

up to your exact specifications. 
Avoid production holdups! Order 
now from Dano, makers of a wide 
variety of coils. 

Also, Transformers Made To Order 

THE DANO ELECTRIC CO. 
MAIN ST., WINSTED, CONN. 

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 industry 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 tl-at you'll get a lead that will materially help you do a 
better job. For example, you may find a specific piece of equip- 
ment that will be a profitable time-saver Or a tool that will 
increase worker efficiency That's why it pays to read the adver- 
tising. It's good business. 

HEADQUARTERS FOR BUSINESS INFORMATION 
w. ""ttiti i 

Mc GRAW-HILL publications 
F-23 
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CONSTANT RESISTANCE 
HIGH POWER RATING 

TERMALINE 
COAXIAL LOAD RESISTORS 

51.5 ohms DC to 4000 me -5 watts to 2500 watts 

The constant resistance (Low VSWR) of the 
TERMALINE resistor make it the ideal dummy 
load and standard resistor at UHF and VHF. 
Design is such that normal reactance is put to 
work producing a pure resistance over an 
extremely wide frequency range. Acting as a 
"bottomless pit" for RF energy, thousands of 
TERMALINE units are in daily use with high 
frequency transmitters. 

SIX MODELS AVAILABLE 
Model Cont. Power Rating Input Connector 

1 80-5F 5 watts UG-23B U 

80-5M 5 watts UG-2I B/U 
80A 20 watts UG-23B, U 
81 50 watts UG-23B/U 
81B 80 watts UG-23B/U 
82 500 watts Adaptor to fit UG- 
82C 2500 watts 21B/U supplied. 

Other adaptors or cable assemblies for any standard 
coaxial line available. 
All TERMALINE units, except Model 82C, are 
self -cooled and require no auxiliary power. 
Substantial quantity discounts. 

LITERATURE UPON REQUEST 

.8 COAX A 691 R910R... 
Orel t 

wArer OM! nto filind 
,, ,. g1,7Á4 K. k " 

Model 80 -5 --Mole 
Size 33/e" u 3/4" dia. 

Very handy in lab and production test 
At signal generator levels and below 5 
watts, this is the last word for low VSWR 

MODEL 80-A 4"x 4"x l " 

\\ 

f` BIRD ELECTRONIC E LE CT RON IC CORP. 
T /de "Z 

y 1800 East sail Street Cleveland 14, Ohio 
West Coast Representative NEELY ENTERPRISES' Hollywood 46, Calif. 

SLOW SWEEPS 
HIGH SENSITIVITY 

á 
Band Pass-DC-2mc 

Sensitivity-5mv/cm 
maximum 

Sweeps-.3 sec/cm 
to 3 usec/cm 

Type 512 Oscilloscope 

Accurate observation and measurement of slowly recurring phenomena is 

difficult, if not impossible, by conventional oscilloscopic techniques. The 

Tektronix Type 512 Cathode Ray Oscilloscope, combining as it does direct - 
coupled amplifiers, slow sweeps and high accuracy, is recognized by a con- 

stantly increasing number of researchers as being an indispensable laboratory 
tool. New and fruitful approaches to the problems encountered in research 
are permitted by these features. $950.00 f.o.b. Portland, Oregon. 

Write today for detailed specification of Type 512 and other Tektronix instruments. 

TEKTRONIX INC. 
712 S. E. Hawthorne Blvd. Portland 14, Ore. 

NEWS OF THE INDUSTRY (continued) 

gram of evaluation and improve- 
ment of instruments for measuring 
basic physical quantities which has 
been initiated in cooperation with 
the department of Defense. 

DONALD C. MCDONALD was recently 
promoted from supervisor of in- 
strumentation to chief engineer of 
the Cook Research Laboratories, a 
division of the Cook Electric Co., 
Chicago, Ill. He is a member of the 
Guidance and Control Working 
Group on the Panel on Counter- 
measures, Guided Missiles Commit- 
tee of the Research and Develop- 
ment Board. 

D. C. McDonald H. R. Terhune 

HAROLD R. TERHUNE, previously in 
charge of electrical components 
standardization for RCA Victor, 
has joined the Mycalex Tube Socket 
Corp. of New York, N. Y., and 
Clifton, N. J., as vice-president, and 
will head the standards department 
of both this company and its affili- 
ate, Mycalex Corp. of America. For 
the past five years he has been 
chairman of the RTMA Transmit- 
ter Section Tube Socket Committee. 

RALPH L. PALMER, electronics engi- 
neer with IBM since 1932, has been 
made laboratory manager of the 
engineering laboratory of Inter- 
national Business Machines Corp., 
Poughkeepsie, N. Y. 

JOHN A. P. OHMAN, a former vice- 
president of Geovision, Inc., of New 
York, and chief engineer for the 
Rieber Research Laboratory of the 
same city, has been appointed a 
senior research engineer in the 
physics department of Southwest 
Research Institute. 

DALE POLLACK, consulting engi- 
neer, has joined with Spectrum En- 
gineers, Inc., Philadelphia, Pa. in 
forming the New London Instru- 
ment Co., New London, Conn., to 
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NEWS OF THE INDUSTRY (continued) 
HEINTZ and KAUFMAN 

Sde 
EXCITER 

(H K -A-4722) 

FOR 
FAST, DEPENDABLE 

RADIO -TELETYPE 
RADIO -PHOTO 
OR FACSIMILE 

TRANSMISSION 
This is the basic unit required for 
frequency shift transmission. It 
converts d.c. keying impulses into 
r.f. energy, with the output fre- 
quency shifted in accordance with 
the input keying. It also provides 
stable r.f. excitation to the trans- 
mitter, and is the frequency deter- 
mining element in the transmission 
system. The type HK -A-4722 
exciter is designed for stable 
operation over long periods of 
unattended service. 

SPECIFICATIONS 

FREQUENCY SHIFT: Adjustable 
from 50 fo 1000 c.p.s. 
KEYING SPEED: To 600 words per 
minute. 
OUTPUT FREQUENCY RANGE: 
Optional, 1.6-5 mc, or 2-6 mc. 

OUTPUT POWER: 3 watts into 50- 
75 ohms. 
KEYING SIGNAL: Optional, posi- 
tive or negative to ground. Positive 
keying voltage, 50 volts. Negative, 
10 volts. 
OVERALL STABILITY: Plus or minus 
20 c.p.s. for ambient range from 
0'C to 50°C, or with line voltage 
variation of plus or minus 10%, 
using on 850 cycle shift. 

H & K leads in F -S 
equipment design 

Heintz and Kaufman F -S equip- 
ment provides the utmost relia- 
bility in simplex and multiplex 
radio -printer operation. 

Write for specifications on the 
new HK -4920 diversity receiver 
terminal. 

Communication 
11 Equipment Division 

THE ROBERT DOLLAR CO. 
50 DRUMM STREET SAN FRANCISCO, CALIF. 
Export: The M. Simons 8 Son Co., 25 Warren St., 
New York City Coble: SIMONTRICE 

engage in research, development 
and manufacturing. 

WILFRED ROTH, formerly head of 
the Servo Section of Raytheon 
Mfg. Co. and STANLEY R. RICH, 
formerly head of the Servo - 
Sonic Dept. at Raytheon have 
formed the Rich -Roth Laboratories. 

W. Roth S. R. Rich 

The new organization located at 
673 Connecticut Blvd., East Hart- 
ford, Conn., specializes in servo- 
mechanisms, ultrasonics, mag- 
netics, electronics, transducers and 
applied mathematics. 

RAYMOND O. ANDERSON, assistant 
director of research, has been desig- 
nated by Minneapolis -Honeywell 
Regulator Co. as its representative 
in an atomic energy study program 
for industry being sponsored by the 
AEC. He will undertake a year's 
research at the Knolls Atomic 
Power Laboratory, Schenectady, 
N Y. 

LARRY C. F. HORLE recently retired 
as chief engineer of the Radio -Tele- 
vision Manufacturers Association. 

Larry C. F. Honle (left), retiring RTMA 
chief engineer, is presented with a 
scroll and a Philco tv combination by 
D. G. Fink, editor of ELECTRONICS. The 
tv receiver was a gift from the JETEC, to 
which L. C. F. Honle was a consultant 

Making cold metal go exactly where 
it's wanted by cold heading frequent- 
ly requires specialized skills. Take this 
steel acorn -head screw, for instance. 
Ordinary cold heading just can't dis- 
place such a large amount of metal 
in the head on such a small threaded 
section. 

Scovill makes a specialty of "tough" 
cold heading jobs-has the engineers, 
toolmakers and operators to turn out 
parts like these to close tolerances, 
with better finish, at low cost. Send 
your sample or blueprint for further 
information. 

"Guide to the Profitable 
Use of Cold Heading" 

-Bulletin No. 2 describes 
the advantages and 

limitations of this process 
for the designer. It's 
free for the asking. 

Recessed Head Screws Seins 
Tapent Screws Standard 
Macnme Screws Special Cold 

Headed Parts 

ek. 

lD HEADING' 

d e' Ö5ocr 
OF 

SCOVI LL 
t 

s oi 
1111 FSPECALRPARTSD 

Industrial Fastener Sales. Waterville Division 
Scorn Manufacturing Co.. Waterville 14, Conn. 

Montclair, N. J. Detroit Wheaton, III. 
Los Angeles Cleveland San Francisco 
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BACKTALK (continuedy MICK OVO T 
PRECISION TEN -TU 

}1You get permanent accuracy be - 
cause the resistance wire is locked 
in place. It is precision positioned 
and moulded integrally with the 
housing. 

2 You get permanently accurate set - 
11 tings, smooth action and low 

uniform torque provided by the 
stainless steel, precision ground, 
double thread lead screw guiding 
the moving contact. . 

3 You get precise positioning of the 
moving contact because of the 
two bearings supporting the rotor 
assembly. 

,/ You get good rigid terminals be- 
cause they are moulded integrally 
with the housing. 

Terminals soldered to ends of re- el. sistance element before moulding. 
Entire resistance circuit is an inte- 
gral part of the housing. 

e You get accurate setting and' re- 
fill). setting due to anti -backlash spring 

in contact guide. 

om You get a fine resolution because 
of the 431/2" length of resistance 
wire is the spiral element. 

en You get a resistance output directly E) proportional to shaft rotation with- 
in ±0.1% of the total resistance. 
Every potentiometer is automatic- 
ally machine tested for linearity 
at 101 points. 

RN POTENTIOMETER 

Units for immediate shipment: 
1,000 to 30,000 ohm range. 
Special resistance values made ta order. 

WRITE TODAY FCR 
ENGINEERING INFORMATION 

GIBBS DIVISION 
THE GF,ORGF, W. BORG CORPORATION 

DELAVAN WISCONSIN 

Synchronous 
Recording 

WITH YOUR PRESENT TAPE RECORDER 

Here's good news! The new Fair- 
child Control Track Generator makes 
possible picture synchronous sound. 
track recording with any tape re- 
corder with response good to 14KC. 
Here's how! This new Fairchild 
instrument superimposes a high fre- 
quency signal on magnetic tape 
simultaneously with the sound track. 
This signal becomes the tape speed 
control when played back on a 
Fairchild Pic -Sync Tape Recorder. 
No extra heads or modifications to 
presently owned tape recorders are 
required. 

WRITE FOR FULL 
ENGINEERING DATA TODAY 

154TH STREET AND 7TH AVENUE 

This compact unit comes in a small 
carrying case-for on -location work 
-and may be removed for rack 
mounting. FR -117 

WHITESTONE, L. I., N. Y. 

zlers for this department. A pay- 
ment of $5.00 will be made for each 
acceptable entry (with solution). 
Answers to problems will be pub- 
lished in the issue succeeding each 
problem. 

Last Month's Solution 
Last month's problem was : 

What is the power dissi- 
pated by the plate resistor of 
a class A audio amplifier when 
both a sinusoidal and d -c com- 
ponent of plate current are 
present? 

Solution. Let the maximum value 
of the a -c component alone be e 
and let the d -c component be e2. The 
power dissipated over one cycle is 
given by 

1 f P 27rRJ 
0 

e12 e22 2e1e2 

2R + R + rrR 

27r 

(e' sin B + e2)2 d0 

(1) 

If the power dissipated due to 
the d -c component alone is P2, then 
the ratio of the total power to P2 is 

2 

P2 
= 1 + 2 + (2) 

where X is the ratio of peak value 
of the a -c component e, to the d -c 
component e2. It is evident that a 
convenient nomograph of Eq. 2 

could be plotted. However, the 
maximum value that X may have 
for class A conditions is unity so 
that a nomograph is hardly neces- 
sary. For X equal to unity in Eq. 2, 
one obtains a value of total power 
that is 2.136 times the d -c power. 

One must further assume that 
the amplifier might be required to 
pass square waves indefinitely, for 
which case the power dissipated 
would approach the ratio of the 
square of the supply voltage to the 
resistance used. 

Television Coverage 
DEAR SIRS: 
THE FCC is currently engaged in 
hearings to allocate television sta- 
tions throughout the country. They 
have announced that first priority 
is being given to the establishment 
of at least one television service to 
the entire area of the United States. 
Notice that this priority does not 
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PRECISION MINIATURE 
6" DRILL PRESS WITH- 

SENSITIVRE FEEL! 

Spindle lowers 

to work- 
makes small 

drilling easier 

... greater 
accuracy. 

/11ODEL204-B meets theinrressi i h i- 

war demand for small drilling to ever 
higher accuracy standards. Spindle turns 
smoothly on Selected Bearings; run out 
less than .0004"; table square to spindle 
within .0006" at 21/2" radius. Permanent 
accuracy; castings annealed and ground. 
Write Bulletinet E-1. 

///! J micro -mechanics 

Phillips & Hiss Co., Inc. 
6 6 6 6 Lexington Avenue 
H ol lywood 38, Ca I i forn ia 

electronics 
PUBLISHES 

13 
ISSUES YEARLY 

isitehedie 
MID -JUNE 

BUYERS' 
GUIDE 

MXCII OJ)IA L 
TEN TURN -COUNTING DIA L 

Microdial Is composed of two concen- 
trically mounted dials ... one For 

counting increments of each turn and 
the other for counting turns. The in- 
cremental dial has 100 equal divisions 
and is attached rigidly to the shaft so 
there is no backlash. Thus the contact 
position is indicated to an indexed 
accuracy of 1 part in 1000. Rotation 
is continuous in either direction. There 
are no stops on the Microdial assembly. 

COMPACT...Microdial has same 
O.D. as Micropot ... requires no more 
panel space. 

CLEAR READING... Forced Fast- 

reading tests showed only 1/20th as , 
many errors with Microdial open win- 
dow as with next most legible dial. 
Turn counter distinguishes between 0 
and 10 turn readings, and accelerates 
to avoid confusion on readings near 
integral turns. Precise readings are 
made From larger dial with maximum 
separation of graduations and wide 
angle visibility. 

CONVENIENT... delivered com- 
pletely assembled with dials syn- 
chronised. Easily mounted in a few 
seconds. All dials may be locked. 

ACTUAL 

SIZC 

. 

SE. AR ',Em 

Microdial . , . turn -counting did, primarily desigier for 
use on Micropot ten tan I near potentiometers.. we 
it on any multiturn do ise Foving ten turns a, less. 

GIBBS DIVISION 
TRE GEORGE W. BORG CORPORATION 

B L A ridi4u t leer! sue 

e 

Quality controlled 

Serving industry 

SAPPHIRE and GLASS 
JEWEL BEARINGS 

Performance proved for precision and 
long life by world's leading makers of 
electrical, aircraft and timing instru- 
ments; compasses; weather recorders; 
all testing, indicating and recording ap- 
paratus. 

Unset or set in screws or bushings to 
suit requirements. Write for brochure. 

with fine jewels since 1913 
Richard H. Bird & Co., Inc. 

3 Spruce Street, Waltham, Mass. 

SCOPE DOLLY 
Model 1 

Convenient Height and Viewing Angle 
Adjustable to Hold Portable Scopes 
Ball Bearing Swivel Rubber Tired Casters 
Lightweight Aluminum Construction 
Recommended by Laboratories Wherever Used 

$27.00 

Postpaid in continental U.S.A. L if accompanies order. 

guzr-P-4, 
Ferry Ave. at 12 St. P.O. Box 555 Camden 1, N.J. 
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2 KW 
VACUUM TUBE 

BOMBARDER 
OR 

INDUCTION 
HEATING UNIT 

For Only $650. 

Never before a value like this new 2 -KW 
bench model "Bombarder" or high fre- 
quency induction heater . . . for saving 

time and money in surface hardening, 

brazing, soldering, annealing and many 

other heat treating operations. 

Simple . . . Easy to Operate . . . 

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 -2-3t/ -5-71/2-10-121/2-15-18-25-40-60- 
80-100-250KW. 

-edereree-44. 

Division of 

"S" CORRUGATED QUENCHED GAP CO. 

107 Monroe St., Garfield, N. J. 

BACKTALK (continued) 

consider distribution of population. 
Furthermore, the assumptions upon 
which coverage and interference 
are computed do not consider 
topography. 

All of the allocation plans which 
have been suggested to date involve 
locating stations in towns and 
cities. This is a very unsatisfactory 
approach to accomplishment of 
their stated first priority. A more 
realistic approach would be to lo- 
cate stations by geographic coordi- 
nates only. All the stations on one 
channel could be arranged in a 
pattern which would permit the 
greatest number of stations on that 
channel. This pattern might re - 

FIG. 1-Proposed allocation of televi 
sion stations for most efficient use of 

channels 

semble Fig. 1A. It can be extended 
indefinitely in all directions. 

There remains considerable 
"white area" in Fig. 1A. This can 
be filled in by stations on other 
channels, arranged in the same pat- 
tern but shifted slightly with re- 
spect to the first. The number of 
channels needed to cover any area 
completely then becomes a simple 
function of the ratio of the co - 
channel spacing to the service area 
radius. 

Figure. 1B shows locations for 
stations on three channels, with a 
ratio of cochannel spacing to serv- 
ice area radius of 3.3. It can be 
seen that there is still a slight 
amount of "white area", and also 
some overlapping. Figure 1C shows 

FOR AM, FM, 

UHF, VHF, 

MICROWAVE, 

TELEVISION 

AND RADAR 

Ervrsco Towers 
are available for 
all types of 
broadcast and 
comunication 
service. Backed 
by years of fabri- 
cating experience. 
Ervisco towers 
are engineered 
for safety, per- 
formance and 
economy. Bolted 
construction 
and hot dip gal- 
vanizing insure 
long life, low 
maintenance cost 
and maximum 
electrical 
conductivity. 
Self-supporting 
triangular and 
square towers 
and guyed 
triangular towers 
are available in 
heights up to 
1,000 feet with 
wind loadings 
up to 60 lbs. 
RMA design. 

There is an 
Ervssco Engineered 
Tower to meet 
your needs. 
Write our Houston 
plant for bulletin. 

EMSCO DERRICK 
& EQUIPMENT 
COMPANY 
Houston, Texas 
LOS ANGELES, 
CALIFORNIA 
Garland, Texas 

M 
Shown here is 
an Emsco 201,Z" 
face, 160', type 1 

RT Radio Tower 
with 30 lb. wind 
loading rating. 
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SACKTALK (continued) 

the same station arrangement as 
Fig. 1B, but the service areas have 
been altered to hexagons, each hex- 
agon having the same area as the 
corresponding circle in Fig. 1B. Of 
course no station will provide cov- 
erage in the shape of a hexagon, 
but I have never seen measured 
coverage that was exactly circular 
either. Considering such factors as 
the nature of fringe area reception 
and the effects of topography, the 
assumption of hexagonal coverage 
is probably as justifiable as the 
assumption of circular coverage. 

In Fig. 1D, E and F are shown 
various other possible arrange- 
ments of stations, utilizing addi- 
tional channels, and providing 
greater relative cochannel spacing. 
Figure 1D provides complete cover- 
age of any area with four channels. 
Twelve channels would provide com- 
plete coverage with three services. 

Although this fundamental idea 
in its present form would hardly be 
acceptable to any of the parties 
concerned, it does represent the 
most effective utilization of chan- 
nels, and therefore might well be 
utilized as the basis for some more 
acceptable allocation. 

JAMES H. GREENWOOD 
Pittsburgh, Pa. 

References Omitted 
DEAR SIRS: 
IN MY BRIEF ARTICLE entitled 
"Wideband Series -Parallel Trans- 
former Design", published in the 
Electron Art department of ELEC- 
TRONICS for July 1950, two refer- 
ences were omitted. One referred 
to unpublished Bell System Memor- 
anda, and the other to a paper by 
E. K. Sandeman. The latter article 
was entitled, "Coupling Circuits as 
Band -Pass Filters," and it ap- 
peared in Wireless Engineer, 18, 
p 316, 1941. 

VINCENT C. RIDEOUT 
Assoc. Prof. of Elec. Engr. 
The University of Wisconsin 

College of Engineering 
Madison, Wisconsin 

(EDITOR'S NOTE. Our policy is 
to print all references submitted by 
an author, especially where they 
are essential to understanding the 
material presented. In some in- 
stances, physical factors prevent 
our carrying out this policy, as in 
the case cited above.) 

VIBRATION 
TESTING 

Fatigue testing 
Location of noise 

Shake testing 
Identification of resonant frequencies 
Environmental tests for Armed 
Services specifications 

ttLnIÑ 

iIit 

1i 

UNITED STATES TESTING COMPANY, Inc. 
Established 1880 

HOBOKEN, NEW JERSEY 

PHILADELPHIA BOSTON WOONSOCKET MEMPHIS 

CHICAGO NEW YORK LOS ANGELES DENVER 

Member of American Council of Commerciar Laboratories 

r--- 

Simple Reliable Economical 

oe& decimal counter 
Highest quality 

pretested components, 

conservative ratings 

Four large, easy read- 

ing, bulls -eye glow 

lamps - replaceable 

socket type 

All components turret- 

lug mounted and 

accessible ... all 

wiring color coded 

Special silver plated, 

self -aligning 
contact and rigid 

connectors for positive 

mechanical mounting 

NEW 
LINR PRICE 

54500 Is 

OE A RESULT AS 

OP IDE ACCEPTANCE 
AND 

QUWANTITY PRODUCTION 

WRITE DEPT 6-T 
FOR COMPLETE 

INFORMATION AND 
QUANTITY DISCOUNTS 

DIRECT DECIMAL 
READ-OUT - FOUR 
NEON GLOW _AMPS 
DESIGNATED 
1-2-4-8 PROVIDE 
DIRECT INDICATION 
(0-91 AND 
IN STAN TANEOJS 

O LOCATION OF ANY 
DEFECTIVE TUBE. 

STABLE OPERATION - WIDE VOLTAGE 
RANGE. 

HIGH COUNTING 
RATES - UP TO 
130,000 PER 

SECOND ABSOLUTE 
ACCURACY 
GUARANTEED. 

COVERED BY BOTH 
I.B.M. AND POTTER 
PATENTS ISSUED 
AND PENDING 

POTTER INSTRUMENT CO. 
I N C O R P O R A T t D 

115 CUTTER MILL RD GREAT NECK, N.Y. \P/ 
j 
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PROFESSIONAL SERVICES 

AMERICAN SPEEDLIGHT CORP. 
(AFFILIATED WITH J. G. SALTZMAN, INC.) 

HARRY L. PARKER, PRESIDENT and 
CHIEF ENGINEER 

Specialist in Flash and Electronic Equipment 
for Photography. 

Consultation-Development--Design and 
Manufacture 

480 Lexington Avenue New York 17. N. Y. 

CROSBY LABORATORIES, INC. 
Murray G. Crosby £J Staff 

Radio -Electronic Engineering. 
Research & Development 
FM, Communications, TV 

Test Equipment 
Offices. Laboratory & Model Shop at: 

120 Herricks Rd., Mineola, N. Y. 
Garden City 7-0284 

DUBROW DEVELOPMENT CO. 
Design - Development - Mfr. 

Quality Electronic Equipment 

347-9 High St. Burlington, N. J. 
Burlington 3-0446 

EDGERTON, GERMESHAUSEN 
& GRIER, INC. 

Consulting Engineers 
Research Development and Manufacture 

of Electronic and Stroboscopic Equipment 
Specialists in High -Speed Photography 

180 Brookline Avenue, Boston 15, Mass. 

ELECTRONIC ENGINEERING 
CO. of CALIFORNIA 

Radio and Electronic Consulting and 
Designing. 

180 S. Alvarado 
DUnkirk 2-7353 

Los Angeles 
California 

ERCO RADIO 
LABORATORIES, INC. 

Radio Communications Equipment 
Engineering - Design - Development - Production Pioneers in Frequency Shift Telegraph 

Garden City Long Island New York 

EDWARD A. GAUGLER, Ph.D. 

Consulting Physicist 
Magnetic Materials and their Applications 

419 Shepherd St. Chevy Chase, Md. 
Wisconsin 6108 

PAUL GODLEY CO. 

Consulting Radio Engineers 

Est. 1926 

GREAT NOTCH, N. J. 

Little Falls 4-1000 

HANSON-GORRILL-BRIAN INC. 
Products & Mfg. Development 

ELECTRICAL - ELECTRONIC 
HYDRAULIC - MECHANICAL 

One Continental Hill Glen Cove, N. Y. 
Glen Cove 4-1922 

HOGAN LABORATORIES, INC. 
John V. L. Hogan, Pres. 

Applied Research, Development, Engineering 
Est. 1929. Exceptionally competent staff. 
Electronics, Optics, Mechanisms, Facsimile 
Communication, Electro -sensitive record- 
ing media. Instrumentation. 

155 Perry Street, New York 14 CHelsea 2-7855 

MEASUREMENTS CORPORATION 
Research fß Manufacturing Engineers 
Harry W. Houck Jerry B. Minter 

John M. van Beuren 
Specialists in the Design and 

Development of Electronic Test Instruments 
Boonton. N. J. 

Eugene Mittelmann, E.E., Ph.D. 
Consulting Engineer & Physicist 

High Frequency Heating-Industrial Electronics 
Applied Physics and Mathematics 

549 W. Washington Blvd. Chicago 6, Ill. 
State 2-8021 

NIAGARA ELECTRON LABORATORIES 
CONSULTATION - DESIGN - CONSTRUCTION 

MFG. THE 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. 

The Robert H. Streeter Co. 
Electronic Design Specialists 

Engineering Consultants 
Representing Manufacturers 

of Electronic Equipment 
in Southern United States 

Specialists in the design and construction of spe- 
cialized pieces of equipment for specific applications 
Tel. 97 Greenwood, Miss. 

THE TECHNICAL 
MATERIEL CORPORATION 

Communications Consultants 
System, Engineering 

General Offices and Laboratory 
121 Spencer Place, Mamaroneck, N. Y. 

WHEELER LABORATORIES, INC. 
Radio and Electronics 

Consulting-Research-Development 
R -F Circuits-Linea-Antennas 

Microwave Components-Teet Equipment 
Harold A. Wheeler and Engineering Staff 

Great Neck, N. Y. Great Neck 2-7806 

"But 

you can't buy 

that kind 

of a motor..." 

How many times 
have you heard somebody 
that ought to know better 
say something like that about 
motors, pumps, compressors or 
what -have -you? And how many 
times have you heard somebody 
else say, "Oh yes you can! 
I saw just what we need in 
Blank Company's ad yesterday,' 
Advertising pages in 
this magazine are packed 
with news about your business. 
They contain information 
about products and services 
designed to help you 
do your job quicker, 
better and cheaper. 
To be well-informed 
about the latest developments 
in your business, 
your industry .... 
and to stay well-informed.., 
read all theads too. 

McGRAW- HILL 

PUBLICATIONS 
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A EUROPEAN SOURCE OF SUPPLY INVITES YOUR ENQUIRIES FOR 
TELEVISION & RADIO PARTS 

FLUORESCENT LAMPS & ACCESSORIES 
Societe Industrielle ALFA 

80, rue de la Senne, Brussels -Belgium 
Cables: RALFA-BRUSSELS 

Manufacturers and Exporters of World -Wide 
Reputation 

EISLERManufactures Complete Equipment for: 
SPOT WELDERS, Electric, for 1/4 to 250 KVA. 

TELEVISION TUBE GLASS WORKING EQUIPMENT. 
TRANSFORMERS, Speciol and Standard Types. 

INCANDESCENT LAMP Manufacturing Equipment. 
FLUORESCENT TUBE Manufacturing Equipment. 

NEON SIGN MAKERS EQUIPMENT. 
ELECTRONIC EQUIPMENT, Vacuum Pumps, etc. 

WET GLASS SLICING and Cutting machines for Laboratory use. 
EISLER ENGINEERING CO., Inc. 751 So. 13th St., Newark 3, N. J. 

LEGAL NOTICE 
STATEMENT OP THE OWNERSHIP, MANAGEMENT, 

AND CIRCULATION REQUIRED BY THE ACT 
OF CONGRESS OF AUGUST 24, 1912, AS 

AMENDED BY THE ACTS OF MARCH 3, 
1933, AND JULY 2, 1946, (Title 39, 

United States Code, Section 233) 
Of Electronics published Monthly at Albany, New 

York. for October 1, 1950. 
1. The name and address of the publisher, editor, managing editor, and business manager is: Publisher, 

McGraw-Hill Publishing Company, Inc., 330 West 42nd St.. New York, N. Y.; Editor, Donald G. Fink, 330 West 42nd St., New York, N. Y.; Managing editor, 
W. W. MacDonald, 330 West 42nd St., New York, 
N. Y.; Business manager, Wallace B. Blood, 330 West 
42nd St., New York, N. Y. 

2. The owner is: McGraw-Hill Publishing Company, Inc., 330 West 42nd Street, New York 18, N. Y.: Stockholders holding 1% or more of stock: Curtis W. McGraw. Executor of the Will of James H. McGraw, 
330 West 42nd Street, New York 18, N. Y.; James H. McGraw, Jr., Curtis W. McGraw and Donald C. McGraw, Trustees for: Harold W. McGraw, James H. McGraw, Jr., Donald C. McGraw, Curtis W. McGraw, all of 330 West 42nd Street, New York 18, N. Y. ; James H. McGraw, Jr., and Curtis W. McGraw, Trustees for Catherine Osmun, 330 West 42nd Street, New York 18. N. Y.; Edwin S. Wilsey and Curtis W. McGraw, Trus- tees for James H. McGraw, 3rd, Madison, New Jersey; James H. McGraw, Jr., 330 West 42nd Street, New York 18, N. Y.; Curtis W. McGraw, 330 West 42nd Street, New York 18, N. Y.; Donald C. McGraw, 330 West 42nd Street, New York 18, N. Y. ; Mildred W. McGraw, Madison, New Jersey; Grace W. Mehren, 536 Arenas St., LaJolla, Calif. 

3. The known bondholders, mortgagees, and other security holders owning or holding 1 percent or more of total amount of bonds, mortgages, or other securities are None. 
4. Paragraphs 2 and 3 include, In cases where the stockholder or security holder appears upon' the books of the company as trustee or In any other fiduciary rela- tion, the name of the person or corporation for whom euch trustee Is acting; also the statements in the two paragraphs show the afiiant's full knowledge and belief as to the circumstances and conditions under which stockholders and security holders who do not appear anctiokice o as trustees, 

td o 
upon 

naapacityothetha tht of a 
stock 

fide owner. 
McGRAW-HILL PUBLISHING COMPANY, INC. 

Sworn to andas bscriribed before me thiss 15th ay of September, 1950. 
SEAL] ELVA G. MASIIN 

(My commission expires March 30, 1952) 

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 

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 Cam 
15 Beekman St., New York 7. N. Y 

-%FLUXES 
SODERING / BRAZING 8 WELDING 

L. B. ALIEN CO. INC. Chicago 31, III. 

6751 BRYN MAWR AVE. 

high speed high sensitivity 
SHORTED TURN INDICATOR 

The Kartron Shorted Turn and Open Circuit 
Coil Checker - Model 1016 - indicates single 
shorted turns of #44 wire in unmounted coils. 

Standard mandrel 3/16 x 1/4 for all average 
size cei!!s. Regulated vacuum tube circuit. Jack 
for and o indication to supplement 1 -ma. meter. 

Prompt deliveries. Price 5150. 
KARTRON Huntington Beach, Calif. 

Contact Meters 
Pyrometers 1Ra1 

ASSEMBLY giM-1' ( 
PRODUCTS, INC. 

Chagrin Falls 2. Ohio 

-EL-TRONICS, INC. 
Research, development, and manufacture 
of electronic equipment-a single model to 
large quantities. 
Write Today for Free Resume of Our Plant Facilities 

Specialists in Geiger -Muller equipment 
2647-67 N. Howard St--Phila. 33, Pa.-GArfield 5-2026 

The nenmelllnq SILICONE 

Insulating end waterpree fing 

sompeend, stable at temper- 

atures tram -70°F. to +400°F. 

MEETS ALL REQUIREMENTS 

OF AN -C -128a 

More water repellent thon 
paroi fin, Dow Corning 4 

Compound is highly resistant 
to oxygen, ozone and to de. 
federation caused by serene 
discharge. 

POWER FACTOR 
up ro 10 megacycles.. 0.001 

VOLUME RESISTIVITY 
ohm centimeters .... 10" 

DIELECTRIC STRENGTH 
volts/mil 500 

>kb 7idpy / 
for your copy of our nu,. 
booklet on Dow Corning 4 

Compound, Address Dept. 1 

lo, ,-ikAr, end comae I, 
;n Ile POWER INDUSTRY 

Ian ELECTRONIC EQUIPMENT 

Aw taming. 
FIRST IN SILICONES 

DOW CORNING CORPORATION Midi, . d, \lich,g,n 

MICROMETER 
FREQUENCY 
METER 

for 
checking 

transmitters, 
from .1 to 175 mc, 

within 0.0025 per cent. 
LAMPKIN LABORATORIES, INC. 

Bradenton, Fla., U. S. A. 

. MPB makes mere tkaa 
50 different types & sizes 

Miniature ball bearings for application In precision 

mechanisms minimize friction and wear. High load 

capacity. Least weight and space. Special designs 

and complete engineering service for your applico. 
lion. Write for catalog E. 

SUB -CONTRACTING 
MILITARY and COMMERCIAL 

receivers - test equipment 
transmitters - controls 

sub -assemblies 
TELETRONICS LABORATORY, INC. 
Westbury, L. I., N. Y., Westbury 7-1028 

SUB -MINIATURE 
PRINTED ELECTRONIC CIRCUITS 

produced from your schematics or exlating elec- 
tronic equipment. Circuits Bred on ceramics or 
air dried on plastics and paper bases. Confdentlal 
service. 

PLASTICS & ELECTRONICS CO. 
272 Northland Ave., Buffalo 8, New York 
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SEARCHLIGHT SECTION 
EMPLOYMENT BUSINESS OPPORTUNITIES EQUIPMENT-USED or RESALE 

UNDISPLAYED RATE: 
51.20 a line, minimum 4 lines to figure ad- 
vance payment count 5 average words as a 
line. 
INDIVIDUAL EMPLOYMENT WANTED undis- 
played advertising rate is one-half of above 
rate, payable in advance. 
PROPOSALS $1.20 a line an insertion. 

INFORMATION: 

BOX NUMBERS count 1 line additional in un - 
displayed ads. 

DISCOUNT of 10% if full payment is made 
in advance for tour consecutive insertions of 
undisplayed ads (not including proposals). 

DISPLAYED-RATE PER INCH 
The advertising rate is 512.80 per inch for all 

advertising appearing on other than a con- 
tract basis. Contract rates quoted on request. 

AN ADVERTISING INCH is measured % inch 
vertically on one column, 3 columns -30 inches -to a page. 

ELECT. 
NEW ADVERTISEMENTS received by October 29th will appear in the December issue, subject to limitation of space available. 

The publisher cannot accept advertising in the Searchlight Section which lists the names of the manufacturers of resistors, capacitors, rheostats, and poten- 
tiometers or other names designed to describe such products. 

ELECTRONICS ENGINEERS 
with a background in patent specification writing 
desired for an expanding Patent Department in a 
growing research and development organization 
located in the Midwest. Unlimited opportunity for 
advancement for properly qualified men. Law degree 
unnecessary. Must be U. S. citizen and free to make 
occasional trips to Washington, D. C. Please give full 
details in first letter. 

P-7752, Electronics 
520 No. Michigan Ave. Chicago 11, Ill. 

ENGINEERING 
OPPORTUNITIES 
In 

Westinghouse 

Wanted: 
DESIGN ENGINEERS 

FIELD ENGINEERS 

TECHNICAL WRITERS 

Must have at least one year's experience. 

For work on airborne radar, shipborne 
radar, radio communications eqpt., micro- 
wave relay, or micro -wave communications. 

Good pay, excellent working conditions; 
advancement on individual merit; location 
Baltimore. 

Send resume of experience and educa- 
tion to: Manager of Industrial Relations, 

WESTINGHOUSE ELECTRIC CORP. 
2519 Wilkens Ave. Baltimore 3, Maryland 

ELECTRON TUBE ENGINEERS 
For Development and Production 

Experience Miniature or Sub -miniature 
Tubes Desirable. 

Apply by letter only to: 

Personnel Dept., Sonotone Corporation 
Elmsford, New York 

NATIONAL UNION 

RESEARCH DIVISION 
Electrical Engineers and Physi- 
cists are needed for research 
on Cathode Ray, Subminiature, 
Secondary Emission and other 
types of Vacuum Tubes. 

Permanent interesting positions are avail- 
able in the following fields: 

Tube design & development 
Tube processing 

High vacuum systems 
Solid state physics 

Electron optics 
Phosphorescence 

Men qualified in any of the above are 
invited to send their resumes to: 

Divisional Personnel Manager 
National Union Research Division 
350 Scotland Rd., Orange, N. J. 

WANTED 
Vacuum tube engineer, perfectly familiar with 
cathode ray tube and phosphor manufacture. 
Willing to travel to Israel. 

AMERICAN TECHNION SOCIETY 
154 Nassau Street, N. Y. Apply to: V. S. 

Physicists 

Mathematicians 
Electronics Engineers 

Mechanical Engineers 
Cornell Aeronautical Laboratory, an affiliate 

of Cornell University, has permanent positions 
open for men of project engineer caliber with 
advanced degrees and experience in physics, 
applied mathematics, electronics, and instru- 
ment design. Assignments are varied and pro- 
fessionally challenging in fields of pure and 
applied physics. 

The position of our laboratory is between 
those of universities and commercial research 
institutes. We believe it combines many of 
the traditional advantages of both. 

Inquiries will be treated as confidential; they 
should be addressed to 

Mr. Nathaniel Stimson, 
Dept. F, Cornell Aeronautical Laboratory, 

P.O. Box 235, Buffalo 21, New York 

REPLIES (Box No.): Address to office nearest you 
NEW YORK: 330 W. 42nd St. (18) 

CHIC.400: 520 N. Michigan Al,. (11) 
SAN FRANCISCO: 68 Post St. (4) 

POSITIONS VACANT 

ELECTRONIC ENGINEER-Senior Graduate 
with at least ten years experience in receiver 

design. Minimum of two years experience UHF 
desirable. Must be capable of assuming protect 
responsibility. Location Connecticut. Excellent 
opportunity. Salary high. Submit resume. 
P-7860, Electronics. 

ELECTRONICS ENGINEER with Ph.D. or 
equivalent for position requiring initiative 

and originality in research department of 
company concerned with many phases of 
natural gas and petroleum. Wide range field 
of work including instrumentation. Experi- 
ence in industry desirable. Age under 40. 
Location South. Give details including train- 
ing, experience. references, salary desired. 
P-7848, Electronics. 

RESEARCH AND DEVELOPMENT Engineer 
for work on Electronic Switching. Control 

and Computing Apparatus required by N. W. 
London (England) firm of repute manufactur- 
ing a variety of light mechanisms and extend- 
ing their development in the electronics field. 
Position offers good remuneration and perma- 
nency. Candidates should have good theoretical 
background of wire and tape recording princi- 
ples and practical experience in development. 
Kindly submit details of experience. age, salary, 
required, etc. to P-7966, Electronic.. 

EMPLOYMENT SERVICE 

SALARIED PERSONNEL, $3.000-$25,600. This 
confidential service, established 1927, is 

geared to needs of high grade men who seek 
a change of connection under conditions assur- 
ing, if employed, full protection to present 
position. Send name and address only for 
details. Personal consultation invited. Jira 
Thayer Jennings, Dept. L, 241 Orange St., New 
Haven, Conn. 

(Continued on page 280) 

Additional 
Positions Vacant Ads 

on pages 279, 280 & 281 
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SEARCHLIGHT SECTION 

SENIOR 
ELECTRONIC 

CIRCUIT 
PHYSICISTS 

for 
Advanced Research 
and Development 

MINIMUM 
REQUIREMENTS: 

1. M.S. or Ph.D. in Physics or 
E.E. 

2. Not less than five years ex- 
perience in advanced electronic 
circuit development with a record 
of accomplishment giving evi- 
dence of an unusual degree of 
ingenuity and ability In the field. 

3. Minimum age 28 years. 

Hughes Aircraft Company 
Attention: Mr. Jack Harwood 

CULVER CITY, CALIFORNIA 

ANALOGUE COMPUTER 

ENGINEER 
Experienced graduate electrical engineer 
with extensive background in analogue 
computer development, required to super- 
vise analogue computer section. This engi- 
neer must be able to assume full technical 
responsibility and planning for projects 
ranging from single equipments to com- 
plete system development. Here is a life 
time opportunity for the individual who 
can organize a rapidly expanding facility. 
Submit detailed resume. Personal inter- 
view will be arranged. 

ENGINEERING RESEARCH 
ASSOCIATES, INC. 

1902 West Minnehaha Avenue 
St. Paul 4, Minnesota 

NEEDED AT ONCE 
Experienced 

Physicists, Chemists and Engineers- 
Mechanical, Electrical, Electronic and 

Chemical 
For Work on an Atomic Energy Project 

in the San Francisco Bay Area 
by 

CALIFORNIA RESEARCH & 
DEVELOPMENT COMPANY 

Airmail complete summary education, train- 
ing, experience, expected salary, and refer- 
ences to Standard Oil Company of California- 
Employment Office, 225 Bush Street, San Fran- 
cisco 20, California. 

MECHANICAL DESIGN 
ENGINEERS 

COLLINS RADIO COMPANY, one of the leading 
manufacturers of radio and electronics equipment, 
has openings for mechanical design engineers. 
The work calls for the ability to lay out and design 
intricate mechanisms consisting of fine pitch gears, 
cams, and linkages as well as sheet metal struc- 
tures. A thorough knowledge of working tolerances 
applicable to the above design functions is essen- 
tial. Good advancement opportunities, excellent 
working conditions. Send resume of education and 
experience to: 

Glenn G. Johnson 
COLLINS RADIO COMPANY 
Cedar Rapids, Iowa 

[ENGINEERS- 
PHYSICISTS 

SENIORS 
What do you want in a position/ 
What are your aims and ambitions? 

The W. L. Maxson Corporation offers 
f specicl opportunities if you are heavily 

experienced in research and develop- 
ment on radar, computers and asso- 

f ciated equipment. 
Please address your job requirements 
and resume to A. Hoffsommer for indi- t 
vidual attention. f 

THE W. L. MAXSON 
CORPORATION 

460 W. 34th St., N. Y. 1, N. Y. 

PHYSICISTS 

SR. ELECTRONIC ENGINEERS 

Familiar with ultra high frequency and 
micro wave technique. 
Experience with electronic digital and/ 
or analog, computer research and de- 
velopment program. 
Salaries commensurate with experience 
and ability. Excellent opportunities for 
qualified personnel. 

Contact: 
C. G. Jones, Personnel Department 

GOODYEAR AIRCRAFT CORPORATION 
Akron 15, Ohio 

RCA VICTOR 
Camden, N. J. 

Requires Experienced 
Electronics Engineers 

RCA's steady growth in the field of elec- 
tronics results in attractive opportunities 
for electrical and mechanical engineers and 
physicists. Experienced engineers are find- 
ing the "right position" in the wide scope 
of RCA's activities. Equipment is being de- 
veloped for the following applications: 
communications and navigational equip- 
ment for the aviation industry, mobile 
transmitters, microwave relay links, radar 
systems and components, and ultra high 
frequency test equipment. 

These requirements represent permanent 
expansion in RCA Victor's Engineering 
Division at Camden, which will provide 
excellent opportunities for men of high 
caliber with appropriate training and 
experience. 

If you meet these specifications, and if 
you are looking for a career which will 
open wide the door to the complete ex- 
pression of your talents in the fields of 
electronics, write, giving full details to: 

National Recruiting Division 
Box 920, RCA Victor Division 

Radio corporation of America 
Camden, New Jersey 

ELECTRONICS - November, 1950 
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SEARCHLIGHT SECTION 

WANTED 
Radio engineer, familiar with V -H -F antennas, 
circuits and equipment. Willing to travel to 
Israel. 

AMERICAN TECHNION SOCIETY 
154 Nassau Street, N. Y. Apply to: V. S. 

ELECTRICAL ENGINEER 
Graduate electrical engineer with a minimum of 
2 years' experience. For design and development of 
audio transformers and filters. Permanent position 
with progressive firm located in Chicago. Give 
details stating age, education, experience, refer- 
ences, availability for work and salary expected. 

P-7849, Electronics 
330 W. 42nd St., New York 18, N. Y. 

Engineers - Executives - Technical Men 
Salaried Positions, $4,090 to $30,000. This Con- 
fidential service for men who desire a new connec- 
tion, will develop and conduct preliminary negotia- 
tions without risk to present position. Send name 
and address for details. 

TOMSETT ASSOCIATES 
1207-2 Berger Bldg., Pittsburgh 19, Pa. 

ENGINEERS 
Send brief qualification record for free listing 
of all current openings in your field. Rapid, 
confidential, nationwide service. 

BOULEVARD ENGINEERING 
PERSONNEL SERVICE 

116 S. Michigan, Dept. B-1, Chicago 3, III. 

EMPLOYMENT SERVICE 
(Continued from page 278) 

WE DEAL in action: There are more attractive 
positions, higher salaries - and greater 

chances for advancement than you have en- 
joyed in the past. But they are attracted only 
by the man who employs the magnetism of pro- 
fessional selling procedure. If you are not satis- 
fied with your present position, and are capable 
of earning $3,600 to $50,000 a year, our service 
secures interviews for better -paying executives 
positions. Active contact major corporations 
coast to coast. Write for complimentary book- 
let describing our confidential service. Execu- 
tive Management Corporation, 625 Madison 
Ave., New York City, N. Y. 

POSITION WANTED 

ELECTRONICS ENGINEER, B.E.E. 1940. 
Circuit design experience in television and 

pulse -type circuits. Age 32. Wants position 
as electronics engineer in research or produc- 
tion, assistant chief in TV station, field serv- 
ice engineer, supervisory engineer for com- 
munications or other electronic installations. 
Oregon. Washington. or Minnesota preferred. 
PW-7794, Electronics. 

GRADUATE, REGISTERED Electrical Engi- 
neer. Age 38. 15 years intensified experience 

Industrial plant layout, power distribution 
particularly industrial control and application 
of electronics. Have patent and others pending 
in industrial electronics. Time and cost con- 
scious. Flys own plane for traveling to various 
projects. PW-7914, Electronics. 

EXECUTIVE RADIO Engineer. Twenty years 
experience engineering and sales. Age 42. 

married. Conversant U. S. and foreign govern- 
ments' procedures, contract negotiations. 
Mature judgment, excellent coordinator, ener- 
getic, widely traveled, foreign languages. 
Presently employed but seeks more responsible 
position with future in executive capacity. 
Outstanding proposition for company in need 
of highest caliber man. Rare combination 
technical and commercial abilities. State all 
particulars first letter. Will relocate. PW-7930, 
Electronics. 

MECHANICAL ENGINEER, M.I.T. graduate, 
5 years experience in production, mainte- 

nance and design, fluent Spanish and German, 
experience in Latin America, wishes connec- 
tion with growing small or medium sized 
enterprise, if possible in South or West, where 
good work will bring advancement. PW-7956, 
Electronics. 

ELECTRO -MECHANICAL Design Engineer. 
M.E. and E.E. degrees. Age 33. At pres- 

ent Computer Project Engineer. Desires 
responsible position in the electro -mechanical 
field, requiring original and imaginative engi- 
neering. PW-7973. Electronics. 

GLASS BLOWING 
IN ALL ITS BRANCHES 

Special tubes, Lamps, Vacuum, Rare Gases 
etc. Developed or made to Specification. 
Kovar, Tungsten, Copper seals. Vacuum 
Pumps, Glass or Metal. 

IN STOCK AT VERY LOW PRICES 

Tungsten, Molly, Tantalum, Kovar, etc. in 
Wire, Ribbon, Strips, Mesh, Tubes, etc., 
also other materials and equipment used 
in the Vacuum, Radio Tubes, Lamps, in 
Industry and Laboratories. 

F. ALEXANDER 
115 W. 23d St. New York 11, N. Y. 

SMALL PARTS 
Made to "watchmaker's tolerances". 

Mechanical, electromechanical, small instrument. 
Small parts designed, manufactured, sub -assem- 
bled by long-established manufacturer. 

-PráEctoiort-Pno 
OSTBY & BARTON CO.. 

118 Richmond St., Providence, R. I. 

WHAT DO YOU NEED? 
WHAT HAVE YOU TO SELL? 

ELECTRONIC 

SURPLUS 
GOULD GREEN, 252 GREENWICH ST., N.Y.C. 7 

GOV'T SURPLUS 
Ceramicons, micas, bathtubs, oils, 
sockets, trimmers, chokes, Xformers, 
pots, relays, synchros, Link Xmitters. 

EMPIRE ELECTRONICS 
Box 102 

LEFFERTS STATION, BROOKLYN 25, N.Y. 

SHEET METAL MACHINERY 
NEW and Used -Brakes -Shears 

Forming Rolls - Folders - Punches - 
Di -Acro, Pexto, Niagara & Whitney Equip- 
ment. 

B. D. BROOKS CO., INC. 
HAncock 6.5200 

361 Atlantic Ave., Boston 10, Mus. 

HIGH TENSION CABLE 
Portable, Shielded, #10 AWG. Neo- 
prene Jacket. Will bury 25,000 -VAC or 
35,000-VDC. 

$364.00/1000 -ft. 
CUNNINGHAM ENGINEERING CO. 

Beaumont, Texas 

NEW PATENTED PRODUCTS 
for license to established manufacturer, 

subject to prior sale. 
I. Acyclic Generators (non -cycling D -C) 
2. Power Switching Tubes (for utilities) 
3. Electronic Circuit Breakers (power) 
4. Electronic Capacitor Switching 

(automatic power factor control) 
CELAB-Box 165, Palm Springs, Calif. 

WHAT TO SELL UNCLE SAM TODAY 
The government buys thousands of elec- 
tronic assemblies and components every 
day. Our service tells you daily what you 
can supply to Uncle Sam. For sample list: 
Dept. D, 

THE TAUB CO. 
710 W. 173 St. New York 32, N. Y. 

ARE YOU READY TO HANDLE 
Large GOVERNMENT CONTRACTS? 
Washington, D. C. organization with wide contacts 
military agencies, personnel experienced handling 
largegovt electronic contracts can accept 3 or 4 
accounts.Service includes assistance in prepara- 
tion, submission and securing of gov't contracts, 
obtaining priorities and allocations for scarce ma- 
terials; and administration of contracts. Retainer 
plus bonus. 

SS -7881, Electronics 
330 W. 42nd St., New York 18, N. Y. 

WANTED 

WANTED 
INSULATORS; POLE LINE HARDWARE; 
GUY STRAND WIRE; COPPERWELD WIRE; 
WESTERN ELECTRIC TOOLS; SPLICING 
SLEEVES. 

VICTOR -BERNARD INDUSTRIES 
NE Cor. 22nd & Lehigh Aves., Phila. 32, Pa. 

WANTED 

WESTERN ELECTRIC VACUUM TUBES 
Types 101F, 102F, 272A, 274A or B, 310A 
or B, 311A, 313C, 323A, 328A, 329A, 348A, 
349A, 352A, 373A, 374A, 393A, 394A, 121A 
Ballast Lamps. 

W-8863, Electronics 
330 W. 42nd St., New York 18, N. Y. 

WANTED 

Tubes, Test equipment, Condensers, & 

general inventories. Highest prices paid. 

W-7965, Electronics 
330 W. 42nd St., New York 18, N. Y. 

WANTED 
Boonton 160A, 170A Q Meter; 

GR916A RF bridge, 
GR 736A Wave Analyzer 

Give details to 
W-7720, Electronics 

330 W. 42nd St., New York 18, N. Y. 

WANTED 
Teletypewriters complete, components or 
parts. Any quantity and condition. 

W-8864. Electronics 
330 W. 42nd St., New York 18, N. Y. 

Will Buy All 
BC -348'S WITH DYNAMOTORS 

Letters "J" "N" & "Q" $60.00 ea. 
All others except "C" $50.00 ea. 

Ship via Ea preen C.O.D. subject to 
Inspection -TO 

HELEN FINNEGAN 
49 Washington St. Little Ferry, N. J. 

WANTED TO BUY 
PRIVATE LABORATORY Wishes To Pur- 
chase For Its Own Use High Grade Test 
Equipment and Basic Radio Components. 
Replies Held in Confidence. 

W-7719. Electronics 
330 W. 42nd St., New York 18, N. Y. 
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SEARCHLIGHT SECTION 

ELECTRONICS 
Sales Engineers 

Positions open for sales engineers having 
practical experience in application of 
radio frequency heating. A good knowl- 
edge of electronics and of mechanisms, 
such as are used in quantity production 
lines, is a requirement. The work involves 
application engineering and sales of in- 
duction and dielectric heating generators 
and associated work handling apparatus. 
Locations in Detroit, Boston, Buffalo and 
Richmond, Virginia. For application write: 

Manager, Technical Employment 
Westinghouse Electric Corporation 

306 Fourth Avenue 
Pittsburgh 30, Pennsylvania 

RESEARCH AND 

DEVELOPMENT ENGINEERS 

MECHANICAL, ELECTRICAL, 

and ELECTRONIC ENGINEERS 

and ENGINEERING PHYSICISTS 

Excellent positions on experimental 
research and development projects re- 
lated to intricate electro -mechanical 
and electronic devices. 

Men with advanced degrees or equiv- 
alent experience may qualify for per- 
manent positions in our laboratories in 
New York State. 

Give full details of education and ex- 
perience indicating age and marital 
status. 

P-7894, Electronics 
330 W. 42 St., New York 18, N. Y. 

ELECTRONIC ENGINEERS 

SENIOR ENGINEERS or PHYSICISTS 
Degree and experience in Radar, 
Pulse Circuits, Digital or Analogue 
Computers, or Servomechanisms 
JUNIOR ENGINEERS and recent 
graduate in EE or Physics. 

ELECTRONIC ENGINEERING COMPANY 
180 S. Alvarado St. Los Angeles, Calif. 

WANTED 
Acoustic or Audio Engineer 
Position available in research and development on loudspeakers and microphones. College training plus several years practical experience required. Applicant should be fairly well grounded in the physics of vibrating systems, audio reproduction and laboratory technique pertaining to audio and acoustic measurements. Engineer who has had employment with a loudspeaker manufacturer would be roost desirable. 
A. progressive concern with extensive and up-to- date research facilities located in New York su- burban area. 
Salary liberal and open depending upon qualifica- tions of applicant. 

P-7907, Electronics 
330 W. 42nd St., New York 18, N. Y. 

ELECTRONICS TECHNICIANS 

WANTED 

The RCA Service Company, Inc., a Ra- 
dio Corporation of America subsidiary, 
needs qualified electronics technicians 
for U.S. and overseas assignments. Can- 
didates must be of good character and 
qualified in the installation or mainte- 
nance of RADAR or COMMUNICA- 
TIONS equipment or TELEVISION 
receivers. No age limits, but must have 
at least three years of practical experi- 
ence. 

RCA Service Company offers com- 
prehensive Company -paid hospitaliza- 
tion, accident and life insurance pro- 
grams; paid vacations and holidays; 
periodic review for salary increases; 
and opportunity to obtain permanent 
position in our national and interna- 
tional service organization, engaged in 
the installation and maintenance of 
AM, FM and TV transmitters, elec- 
tronic inspection devices, electron mi- 
croscopes, theatre and home television, 
R -F heating equipment, mobile and mi- 
crowave communications systems, and 
similar electronic equipment. 

Base pay, overseas bonus, payments 
for actual living and other expenses, 
and benefits mentioned above add up 
to $7,000 per year to start for overseas 
assignments, with periodic review of 
base salary thereafter. Openings also 
available at proportionately higher sal- 
aries for specially qualified technicians 
with supervisory ability. 

Qualified technicians seeking an ad- 
vantageous connection with a well - 
established company, having a broad - 
based, permanent peacetime and war- 
time service program, write to: 

MR. G. H. METZ 
Personnel Manager 

RCA SERVICE COMPANY, INC. 
Camden 2, New Jersey 

ELECTRONIC 
INSTRUMENTATION ENGINEERS 

Manufacturer of meteorological instru- 
ments requires 

PROJECT ENGINEERS 

Experience in computer circuits, marker 
generators, display networks and pulse 
modulator design mainly for airborne 
equipment. Design experience with sub- 
miniature components is desirable 

PROJECT ENGINEERS 

Several years experience in micro -wave 
techniques in the 1 centimeter region, 
capable of designing antennas, direc- 
tion couplings, mixers, etc. 

ENGINEERS 

Experience in the design of transf orm- 
ers, coils, etc., for electronics equipment. 

Send complete resume to: 

Personnel Department 

Friez Instrument Division 
Bendix Aviation Corporation 
Taylor Avenue at Loch Raven Blvd. 

Baltimore 4, Md. 

RADAR, 

COMMUNICATIONS 
and 

SONAR 

TECHNICIANS 

WANTED 
For Overseas Assignments 

Technical Qualifications: 

1. At least 3 years' practical experience 
in installation and maintenance. 

2. Navy veterans ETM 1/c or higher. 
3. Army veterans TECH/SGT or higher. 

Personal Qualifications: 

1. Age, over 22-must pass physical 
examination. 

2. Ability to assume responsibility. 
3. Must stand thorough character in- 

vestigation. 
4. Willing to go overseas for 1 year. 

Base pay, bonus, living allowance, 
vacation add up to $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- 
ful applicants. 

ELECTRONIC ENGINEERS 

Los Angeles Firm 

DESIGN ENGINEER 

Minimum five years experience in 

electronic development and circuit 

design for production. 

PRODUCTION ENGINEER 

Several years experience in elec- 

tronic equipment production. Ex- 

perience desirable both in large 

quantity commercial equipment 

and high quality equipment to 

government specifications. 

P-7861, Electronics 
1111 Wilshire Blvd., Los Angeles 17, Calif. 

ELECTRONICS-November, 1950 
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SEARCHLIGHT SECTION 

ABSOLUTE SALE AT PUBLIC AUCTION! 
Without Limit or Reserve 

One of the largest inventories in the U.S. 
OF 

ELECTRONIC COMPONENTS AND EQUIPMENT 
Being the complete inventory no longer required for present operations . ELECTRO SALES CO., INC., 

TO BE SOLD 

ON THE PREMISES 399-405 ATLANTIC AVE., BOSTON, MASS. 

TUESDAY & WEDNESDAY, Nov. 14th & 15th at 10 A.M. 

i 

Inspection: Nov. 8th to sale date. 10 A.M. to 4 P.M. (Saturday & Holiday excepted) 

5000 Meters & Test Equipment 10,000 ELECTRIC MOTORS 
Mostly Fractional HP. Some Gear Reduction Types, Synchros, Switchboard, Panel, Portable, etc. All Types and kinds Weston, 
Autosyns, Inverters, Dynamotors, Generators, Amplidynes. G.E., Westinghouse, J.B.T., General Radio, etc. 

SWITCHES Thousands-Mallory, C -H, H&H, Mirco, Moss- 
; man, GE, in all styles-Push, Toggle, Gang, 

Wafer, etc. 

WIRE Hookup, Coaxial, Television, Guy, Telephone -Shielded 
I and Unshield. Mostly Radio Sizes. 

RECTIFIERS In excess of 10,000, Small and Large- 
r Selenium and Copper Oxide. 

CAPACITORS In excess 100,000, Fixed -Postage, Tubu- 
lar, Bathtub, Mica, Paper, Oil Filled. 

Receiving and Transmitting Types. 

AIRCRAFT INSTRUMENTS, t ersTransmit- 
lers, Temp. Gauges, Indicators, Gyros, Magnesyns, Altimeters, Re- 
peaters, etc. 

POTENTIOMETERS & RHEOSTATS, 
Tremendous Quantities-all ohmages and wattage. IRC, AB, Claro - 
stat, CTS, Mallory, DeJur, etc. 

CONDENSERS Variable Micro Trimmers, Padders, etc. 
r Hammarlund, Bud, Johnson, National and 

others. 

LAMPSAll Types-Miniature, Aircraft, Auto, Household, etc. 
r Many Neon & Argon. Quantity in excess 100,000. 

15,000 Transformers & Chokes 50,000 RELAYS 
Plate and Filament, Power, Audio, Modulation, Stepdown, etc. All types and voltages, AC & DC including time delay & ther- 
by Raytheon, G.E., UTC, Westinghouse, etc. mal-Cramer, Westinghouse, Allied, Struthers Dunn, Edison, 

G.E., etc. 

RESISTORS Composition, Wire Wound, Fixed and Variable. 
r All types and makes represented. HARDWARE Extraordinary Quantities. Brass, Stainless 

r Steel, Steel -Bolts, Nuts, Screws, Lugs, 
Washers, Spacers, Terminals, Gromets, Couplings, etc. 

SOCKETS, PLUGS & JACKS, PILOT LIGHT ASSEMBLIES 
Excess 20,000, 12" & 1" all colors. Aircraft and Commercial Types, 
Dialco, Drake, Kirkman, etc. 

to excess 75,000. AN & Coaxial Connectors, Tube and Lamp Sockets. Amphenol, Cannon, Jones, etc. 

FUSES & FUSE HOLDERS, Tapes, Spaghetti, Cords & Cord Sets 
Headsets, Coils, Chokes, Circuit Breakers, Tubes, 40,000 Knobs, Quantity in excess 200,000. Cartridge and Glass. Commercial, Air- Gauges, Thermometers, Metal Spare Parts Boxes, Sheet Bakelite & craft and Telephone Types. Fuse Blocks, Links and Clips. Aluminum, Paint. 

ELECTRONIC EQUIPMENT 
SCR -625 Mine Detectors, SCR -274N Equipment, TBY & BC -604 Transmitters: Battery Chargers, Dust Collectors, Blowers, Soldering Irons, Interlocks, Wet Cell Batteries, Voltage Regulators, Flashlights, Telephone Equipment and Parts, Aircraft Equipment & Components. 

Space does not permit the listing of more than a few representative types of materials, but sales lots are now being established and detailed descriptive catalogs are in preparation-WRITE OR WIRE FOR YOUR COPY TODAY. To anyone interested in obtaining bulk quantities of Electronic Materials, this sale offers a very exceptional opportunity. 

SALE IS BY ORDER OF ELECTRO SALES CO., INC., OWNERS 

Terms: 25% deposit required in accordance with our usual terms & conditions. 

T. R. GROSSMAN & COMPANY 
AUCTIONEERS 

27 SCHOOL ST., BOSTON 8, MASS. LAfayette 3-5838 
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46e mil MICROWAVE 
23,000 to 27,000 mc. BENCH TEST PLUMBING 

1/2" to t/4,. 
Precision Slotted Line. Adjustable 
probe $Y00.00 
Directional Coupler-Wavemeter Mnt. 12DB 
Precision Var Attenuator, mfg $ Ber- nard Rice $90.00 Low Power Load $20.00 Shunt Tee $35.00 
Waveguide Lengths, 2" to 6" long, gold-plated with circular flanges and coupling nuts $2.25 per inch APS-34 Rotating Joint $49.50 Right Angle Bend E or II Plane, specify combination of couplings de- sired $12.00 
45° Bend E or H Plane, Choke to 
cover $12.00 

Waveguide 
Directional coupler CU-103/APS32 

$49.50 
Mitered Elbow, cover to cover .00 
TR-ATR- Section, choke to cover $4.00 
Flexible Section 1" choke to choke 

$5.00 
"S" Curve Choke to cover $4.50 
Adaptor, round to square cover $5.00 
Feedback to Parabola Horn with 
pressurized window $27.50 
Low Power Load, less cards 18.50 
K Band Mixer Block 545.00 
Waveguide % to 'á" $1.00 per ft. 
90' Twist $10.00 
"K" Band Directional Coupler CU104 
/APS-34 20 DB ...... ....$49.50 ea. 
3131 Magnetrons $55.00 

8500 Me to 9600 Mc BENCH TEST PLUMBING 
1" x 1/2" Waveguide 

K lystron Mount. DeMornay Budd 
type DB380 for 2K25. etc., includes 
tunable termination $70.00 
Variable Stub Tuner. DB536. 180 
degree phase shifting capacity $70.00 Flap Attenuator. DB385. Maximum 
Attenuation 10DB $25.08 
Wave Guide to Type "N" Adapter. 
DB377 $15.00 Low Power Termination. DB381 

$18.50 
Uni -Directional Coupler. DB390. 
23DB type "N" output $18.50 Pick Up Horn. Type "N" output 54.50 
Wavemeter. 8500 to 9400 mcs. with 
calibration. Micrometer adjust 
head. Reaction type $85.00 
Waveguide Lengths. Plated and fitted 
with couplings available in 6". 12", 
24", 30", 60" sections....52.00 per ft. 
90 Degree Elbows. E or H plane, 21,6" 
radius 512.50 
Mitered Elbows. E plane $10.00 
90 Degree Twist. 6" long $8.00 
Bulkhead Feed-Thru Assembly.$15.00 
Pressure Gauge Section. 15 lb. gauge 
and press. nipple $10.00 
Pressure Gauge. 15 lbs $2.50 
Dual Oscillator -Beacon Mount. PIO 
APS10 Radar for mounting two 
723Á/B klystron.s with crystal nits. 

matching slugs, shields $42.50 
Dual Oscillator Mounts. (Back to 
hack) with crystal mount, tunable 
termination, attenuating slugs $18.50 
Directional Coupler, UG-40/U Take 
off 20 I)B 517.50 
Directional coupler, APS-6 type "N" 
take off 20 DB calibrated 517.50 
Rotary Joint Choke to Choke $10.00 
2K25/723 AB Receiver local oscillator 
Klystron Mount, complete with crys- 
tal mount. Iris coupling and choke 
coupling to TR $22.50 
TRATR Duplexer section for above 

$8.50 
11/4" x 5/e" WAVEGUIDE 

Tunable Termination. Precision ad - 

lust 5.00 
Low Power Termination 25.00 
Magic Tee $45.00 
Oscillator Mount. for four 723Ali 
klystron $38.50 
90 Degree Elbows. E or H plane 

$12.50 
Waveguide Lengths. Cut to size and 
supplied with 1 choke, 1 cover, per 
length $2.00 per ft. 
Wavemeter. Absorption type. Pre- 
cision micrometer adjust. Very high 

$150.00 

6000 Mc to 8500 Mc 
BENCH TEST PLUMBING 

11/a" x 3/4" Waveguide 

Klystron Mount. DB356 complete with 
shield and tunable termination $125.00 
Flap Attenuator. DB361 $45.00 
Variable Stub Tuner $90.00 
Waveguide to Type "N" Adapter 

$18.50 
Wavemeter Tee. DB352 $32.50 
Magic Tee $80.00 
Directional Coupler. two hole 25DB 
coupling, type "N" output $25.00 
Precision Crystal Mount. Equipped 
with tuning slugs and tunable termi- 
nation $125.00 
Tunable Termination. Precision ad- 
just $70.00 
Low Power Load $35.00 

4000 to 6000 Mcs 
BENCH TEST PLUMBING 

2" x 1" Waveguide 
Slotted Line. DEMornay type 332 
complete with probe, etc... ,..$600.00 
Flap Attenuator $48.00 
Variable Stub Tuner and Low Power 
Termination $48.00 
Wavemeter Tee $48.00 
Adapters: Choke to choke. _518.00 

Cover to cover $14.00 
Choke to cover $16.00 

Waveguide to Type "N" Adapter 
$45.00 

Directional Coupler. Two hole type. 
type "N" output $48.00 
Klystron Mount. Equipped with tun- 
able termination and micrometer ad- 
just. klystron antenna tuning.$110.00 
Crystal Mount. Equipped with tun- 
able termination and micrometer ad- 
just crystal tuning $125.00 
Tunable Termination. Precision ad- 
just $90.00 

3000 Mc BENCH 
TEST EQUIPMENT 

10 CM Wavemeter WE type B435490 
Transmission type, type N Fittings, 
Veeder Root Micrometer dial Gold 
Plated W/Calib. Chart P/o Freq. 
Meter X66404A. New $99.50 ASI4A/AP-10 CM Pick up Dipole 
with "N" Cables $4.50 
LHTR. LIGHTHOUSE ASSEMBLY, 
Part of ßT39 APG 5 & APG 15. Re- 
ceiver and Trans Cavities w/assoc. Tr. 
Cavity and Type N CPLG. To Revr. 
Uses 2C40, 2C43, 1B27, Tunable APR 
2400-2700 MCS. Silver Plated..549.50 
Beacon Lighthouse cavity 10 em with 
miniature 28 volt DC FM motor. Mfg. 
Bernard Rice $47.50 ea. 
Magnetron to Waveguide Coupler with 
721A Duplexer Cavity, gold-plated 

$45.00 
72lÁ TR Box complete with tube and 
tuning plungers $12.50 
McNally Klystron Cavities for 707B or 
2E28. Three types available....$4.00 
F-29/SPR-2 Filters, Type "N" in- 
put and output $12.50 
726 Klystron Mount. Tunable output, 
to type "N" complete, with socket 
and mounting bracket $12.50 
WAVEGUIDE TO /" RIGID COAX 
"DOORKNOB" ADAPTER, CHOKE 

TEST PLUMBING 
FLANGE, SILVER PLATED BROAD 
BAND $32.50 
WAVEGUIDE DIRECTIONAL COUP- 
LER, 27 db. Navy type CABV-47AAN, 
with 4 In. slotted section 532.50 
SQ. FLANGE to rd choke adapter, 
18 in. long OA 1'/a in. x 3 in. guide, 
type "N" output and sampling probe 

$27.50 
AN/APR5A 10 cm antenna equipment 
consisting of two 10 em waveguide 
sections, each polarized. 45 degrees 

$75.00 per set 
POWER SPLITTER: 726 Klystron 
input dual "N" output $5.00 

7/e" RIGID COAX 
10 CM FEEDBACK DIPOLE AN- 
TENNA, in Incite ball, for use with 
parabola '/s" Rigid Coax Input.$8.00 
721A TR cavities, heavy silver 
plated .$2.00 ea. 
Magnetron Coupling with TR Loon 

$7.50 
Sperry Rotating Joint, pressurized 

$22.50 
5 Ft. Lengths Stub Supported, gold- 
plated, per length $7.50 
Short Right Angle Bends (tor ahmvel 

$2.50 

RADAR 
SYSTEMS 

AND 
COMPONENTS 

IN STOCK 
APS-2 

10 CM Airborne 
APS-3 

3 CM Airborne 
APS-4 

3 CM Airborne 
AP S-6 

3 CM Airborne 
APS-6A 

3 CM Airborne 
APS-10 

3 CM Airborne 
APQ-13 

3 CM Airborne 
APS-15 

3 CM Airborne 
APS-31 

3CM Airborne 
CPN-8 

10 CM 
Ground Beacon 

CEXH 
i0 CM 

Ground Beacon 
FD -MARK 4 

800 MC 
Ship Gunlaying 

MARK 10 
10 CM 

Ship Gunlaying 
SA 

200 MC 
Ship Air Search 

SC 
200 MC 

Ship Air Search 
SD 

200 MC 
Submarine 

SE 
10 CM 

Surface Search 
SF 

10 CM 
Surface Search 

SG 
10 CM 

Surface Search 
SJ 

10 CM 
Submarine 

SK 
200 MC 

Air Search 
SL 

10 CM 
Surface Search 

SN 
10 CM Portable 

SO (All Series) 
10 CM 

Surface Search 
SQ 

10 CM Portable 
SW 

200 MC Portable 
SCR 518 

400 MC 
Altimeter 
SCR 520 

10 CM Airborne 
SCR 533 

200 MC 
Airsearch 

SCR 545 
10 CM Tracking 
800 MC Search 

SCR 663 
Searchlight 

Track 

SONAR 
SYSTEMS 

AND 
COMPONENTS 

IN STOCK 

QBF 
QBG 
QC 

QCJ 
QCL 
QCO 
QCS 
QCU 
WEA 

All march. guar. Mail orders promptly filled. All prices, F.O.B. N.Y.C. Send M.O. or Chk. 

4e13 
ARMY -NAVY 

LU -I FREQ. Meter and Test Oscil- lator. Type CRV-60ACL. 
TVN-9HU POWER SUPPLY, MIT 
Rad. Lab. 
TVN-8SE KLYSTRON POWER SUP- PLY. MIT. Rad. Lab. 
CS60ABW WATT METER - Wave - meter. 3 CM. 
APRS RECEIVER -1000 to 6000 mes. 
AN/CPN-8-10 centimeter 40 kw. 
output Rit' package. Includes mag- 
netron oscillator, complete modulator, 
complete receiver, complete signal and 
power analyzer with 5" scope. 115V 
AC input. 
Dehydrator Unit CPI/ t0137 Auto - 

TEST SETS 
matic cycling. Compressor to 50 lbs. 
ComDl. for Radar XSMN. Line. 
New 5425.00 
SO -3 Receiver, 30 mc. IF. 6 stages 
6AC7, 10 MC. Band width inpt. 5.1 
me B.W. per stg. 9.6 volt gain Der 
stage as desc. in ch. 13 vol. 23. M.I.T. 
Rad. Lab. Series $99.50 
TSI2 3CM Slotted Line 
TSI3 3CM Signal Generator 
TS33 3CM Frequency Meter 
TS35 3CM Signal Generator 
TS36 3CM Power Meter 
TS45/APM3 3CM Signal Generator 
TS62 3CM Echo Box 
TSIO2 
TSI0t Dummy Load 

MICROWAVE 
RELAY SYSTEM PARABOLIC RE- 
FLECTORS: approx. range: 2000 to 
6000 mc. Dimensions: 4' x 3' rec- 
tangle, now $35.00 
TDY "JAM" RADAR ROTATING 
ANTENNA. 10 cm. 30 deg. beam. 
115 v.a.c. drive. New $100.00 
S0-13 ANTENNA 24" dish with feed- 
back dipole 360 deg. rotation, com- 
plete with drive motor and selsyn. 
New $128.00 
Used $45.00 
DBM ANTENNA. Dual, back-to-back 
parabolas with dipoles. Freq. cover- 
age 1,000-4,500 mc. No drive mechan- 
ism $65.00 
ASI25/APR Cone type receiving an- 
tenna, 1080 to to 3208 megacycles. 
New $4.50 
140-600 MC. CONE type antenna. 

ANTENNAS 
complete with 25' sectional steel mast. 
guys, cables, carrying case. etc. 
New $49.50 
ASD 3 cm. antenna, used, ex cond. 

$49.50 
VAGI ANTENNA AS -46A. APG-4, 
5 elements $14.50 ea. 

Dish for Parabola 30" $4.85 
AN 122 $22.50 
RC 224 $99.50 

AS 17/APS 
DAK Directional Finder Loops 
Adcock Arrays 
SA -1 Radar 
200 MC. Bed Spring 
LP2I-A Airborne Dir. Find. Loop, w/ 
Selsyn & Loop Housing 
APS 4 Ant. 
AN I28A 200 MC. Array 
Write for Info and Price 

PULSE TRANSFORMERS 
G.E.K.-2745 539.50 
G.E.K.-2744-A. 11.5 KV High Volt- 

age. 3.2 KV Low Voltage @ 200 
KW oiler.. (270 KW max.) 1 
microsec. or '4 ndcrosec. @ 600 
PPS 539.50 

W.E. #166173 Hi -Volt input trans- 
former, W.E. impedance ratio 50 
ohms to 900 ohms, Freq. range: 10 
kc to 2 mc. 2 sections parallel con- 
nected, potted in oil $36.00 

W.E. KS 9800 Input transformer, 
Winding ratio between terminals 3-5 
and 1-2 is 1.1:1, and between 
terminals 6-7 and 1-2 is 2:1. Fre- 
quency range: 380-520 c.D.s. Perm - 
alloy core $6.00 

G.E. #K2731 Repetition Rate: 635 
PPS, Pri. Imp: 50 Ohms Sec. Imp: 
450 Ohms, Pulse Width: 1 Micro - 
sec. Pri. Input: 9.5 KV PK. Sec. 

Output: 26 KV PK, Peak Output: 
800 KW Riflar 2.75 Amp. $64.50 

W.E. #0169271 Hi Volt Input pulse 
Transformer $27.50 

G.E. K2450A. Will receive 13KV. 4 
micro -second pulse on pri. second- 
ary delivers 14KV. Peak power out 
100KW G.F. $34.50 

G.E. #K2748A. Pulse Inut, line to 
magnetron $36.00 

#9262 Utah Pulse or Blocking Oscil- 
lator XFM t Freq. limits 790-810 
cy-3 winding turns ratio 1:1:1 Di- 
mensions 1 13/16 x 1%" 19/32 $1.50 Pulse 131-AWP L-421435 $6.00 Pulse 134 -BW -2F L-440895 $2.25 RAY-WX4298F $39.50 

G.E.-K6824730 $50.00 G.E.-K9216545 $50.00 
#7766489-9332 
A 7766490 - 

PULSE NETWORKS 
15A-1.400-50: 15 KV, "A" CKT, 1 microsec., 400 

PPS, 50 ohms imp $42.50 
G.E. #6E3-5-2000-50P2T, 6KV, "E" circuit, 3 

sections, .5 microsecond, 2000 PPS, 50 ohms 
impedance $6.50 

G.E. #3E (3-84-810: 8-2-24-405) 50P4T: 3KV, 
"E" CKT Dual Unit: Unit 1, 3 sections. .84 
Microsec 

810 PPS, 50 ohms imp.: Unit 2, 8 Sections, 2.24 
microsec. 405 PPS, 50 ohms imp $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..$15.00 

7-5E3-3-200.6PT. 7.5 KV, "E" Circuit, 3 microsec. 
200 PPS, 67 ohms imp. 3 sections $12.50 

Gauss 
4850 
5200 
1300 
1860 

MAGNETRON MAGNETS 
Pole Diam. Spacing Price 

3/4 in. 5/e in. 
11/32 in. 3/4 in. 
Is/e in. 1 5/16 in. 
1% in. 1'/2 in. 

$12.50 
$17.50 
$12.50 
$14.50 

Electromagnets for magnetrons $24.50 ea. 

GE Magnets type M7765115, GI Distance Between 
pole faces variable. 2 1/16" (1900 Gauss) to l'/2" 
2200 Gauss) Pole Dia. I '/" New Part of SCR 
584 $34.50 

MAGNETRONS 
QK 61 2132 2J61 
QK 60 2.137 2162 
2121 2138 3131 
2122 2139 5130 

QK 915 2126 2140 714AY 
QK 62 2127 2149 718DY 
QK 59 2131 2134 720BY 

Klystrons 723A, 7078, 417A, 2K41 

720CY 
725-A 
730-A 
728 
706 
700 

UG 117 Choke 
UG 51 Cover 
UG 52 Choke 
UG 210 Cover 
UG 212 Choke 
7/a Coax Female Ring .50 
7/9 Coax Male Fitting .95 
X Band Ciro. Choke 

Flange .50 
X Band Flat Contact 

Flange '(e Thk .25 
Contact Ring ''/4" Thk 

1% dia. hole .25 
UG 53/U. Cover 4.00 
UG 54/U. Choke 4.75 
UG 55/U, Cover 4.00 
UG 56/U, Choke 4.75 
UG 65/U. Contact 6.50 
UG 149/U. Cover 3.00 
UG 148/U, Choke 4.00 
UG 150/U. Contact 3.00 
UG 39/U, Cover .60 
UG 40/U. Choke .80 
Write us your needs 

UG CONNECTORS 
COUPLINGS 

UG/151.1 $ ,75 
UG206U .90 
UG87U 1.25 
UG27U 1.69 
UG21U .89 

UG29UU 2.90 
UG254U 1.60 

ÚG342Ú 3.25 
UG85U 1.45 

ÚG9Ú .89 
UGIO2U .45 
UGIUG255U 

1.65 
UG 40/U Spec!. for Mixer 
Assy. .75 
UG 40A 1.10 
UG 343 Cover 2.35 
UG 344 Choke 3.00 
UG 425 Contact 2.00 
UG 116 Cover & Coup 

Ring 
21.95 
1.00 
1.35 
1.85 
2.40 

FILAMENT TRANSFORMER 
for above 115V/60 cy Pri: four 6.3V/4A Sec. 50000VT $27.50 
Magnetron Kit of four QK's 2675-3375 inc. w/trans special $250.00 

Only shipping chgs. sent C.O.D. Rated concerns send P.O. 

COMMUNICATIONS EQUIPMENT CO. 
131 Liberty St., New York, N. Y. Dept. E-11 P. 1. PLISHNER 

MIN. ORDER 
$3.00 

Phone: MAin 1-8373 
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SEARCHLIGHT SECTION 

SCREW MTG 
Wireleads D Type 
Mfd Volt Price 

4 600 $0.35 
8 250 .25 

8-8 450 .50 
16 450 .40 

30 40 50 .45 50 
29 250 .45 

18 
250 30 
600 .60 

16 
450 

.80 
30 450 .50 
20 150 .30 

320-30 
40 

450 .75 

MINICAPS 
PIGTAIL 

Mfd. Volt Price 
30 450 $0.49 
30 300 .45 
30 350 .4 
40 450 .50 
40 525 .70 
16 350 .35 
16 52 

.45 0 16 
16 

450 
100 .24 

20 25 .20 
20 80 .25 

45 20 
4 350 .300 
8 400 .30 

10 150 .20 
10 50 .15 

4 50 .10 
4 150 .14 

ELECTROLYTICS 
Prong Mount 

D. Y. Type 
10` ea.-iO for $1.75 Mfd. Volt 

40 150 
80 150 
10 

450 
16 450 

0 
10-10 150 
20-20 150 
40-40 150 
20-30 250 
3x20 450 
40 250 
30 300 
80 

15 
4350 

30-30 25 
20-10 150 
40-20 150 
50-30 150 

10-1 300 290ea: 10for$2.75 
6 400 

50 400 
40 450 

30-20 150 
50-50 150 
20-20 350-25 
20-20 400-25 

40-20-10 150 
40-30-20 150-25 
50-50-20 150-25 
60-40-1060 153225 

30 450 
2 450 

30-30 150 
70-30 150 
30-20 350-25 
10-20 450 

40-20-20 150 
40-30-20 150 

3x50 150 
40-10-100 150-10 

Ceramicone 
Mint 

1 25 
3 27 
3.4 35 
4 30 

6 50 
7 57 

I 
58 I 5 60 

15 62 
20 67 
24 70 
79 220 

115 240 
125 250 
150 350 
180 1000 

200 87.50 per 100 

Feed 
Button Thru 
40 100 50 

180 200 
175 500 470 
185 108 

$8.50 per 100 D 

All merch. guar. 

OIL 
CON DENSERS 

FAMOUS 
MAKES 

BRAND NEW 
Mrd. Volt Price 

.5 5 
2400ÁC $2.20 

0 50 
1 600 .45 
6 600 .98 
7 600 1.05 
.5 750AC 1.69 
7 800 1.20 
.5 1K .69 
1.5 1K .75 
2 1K .99 
4 1K .98 
.25 1.5K 1.05 
1 1.5K .89 
1.5 1.5% .95 
2 1.5K 1.05 
61 1.5K25 

2K 2.98 
.1 2.5K 1.20 

.1 1 4.8% 
5 4K 

2.95 
4 b% 2.95 

.1 6K 2.79 

.15.15 8K 3.95 
1.5 6K 95 
1 1 7K 3.39 
.1 7.5K 2.95 

.15.15 .11ÓK 14.95 .0016.95 15K 7.95 

Ó15 
15K8 K 

36.95 .95 
.25 20K 16.95 
.5 

25K 83.95 
4 59 
1 100 .15 
2.5 100 .23 

200VDC 
2x.1 IST .15 
28.1 ITT .15 
2s1 

2ST .20 2 

.5 2 T .15 
400VDC 

2x.25 3ST .21 
2x.1 3ST .21 
2x.1 2TT .20 
3x.1 3ST .25 
.1 2T1 
.5 ITT .19 
1 2ST .23 

600 V DC 
.1 2BT .20 
.1 2ST .21 
28.1 
2x.1 

3ST 
.25 

2x.1 2ST .26 

2x.25 3ST .23 
.25 2TT .20 
1 2ST .30 

1002ST 
C .45 

MANY OTHERS 

RECTIFIER 
CAPACITORS 

Mfd LVolt Price 
6000 12-'62.3 
3000 15 1.95 

23000 25 1.95 
500 25 .95 
100 30 .70 

10 139 
1000 35 3.49 
2000 25 1.59 
3x290 50 2.25 
100 80 I 0 
25 150 1.40 

250 150 1.69 
2x1000 6 1.10 

75 250 .75 Wholesale Qtye 
Available 

110 volt AC 
CONDENSERS 
Mfd Price 
20-24 1.00 
26-30 1.00 
31-37 1.00 
38-42 1.00 
43-48 1.00 
43-65 1.25 
50-75 1.25 
72-87 1.25 
86-96 1.45 

88-106 1.50 
107-129 1.75 
124-138 1.75 
130-150 1.75 
130-180 1.90 
161-180 1.75 
158-191 2.00 
MANY OTHERS 

RL 26 REEL 
UNIT 

Gasoline driven 
wire lacing & Pick 
up unit. Reversible 
Engine. Many uses 
(can be used for 
Ski Tow) ..$250.00 

RL 9 or RL 7 
Interphone Amp' if ier Convert to 
High Fidel- A 
Ity Phone 
Amp. or Spch. 
Amp. COMM. l` ¿gi 12A6, 
12ßL7 2 Chokes, IXFRMR. 
DYN for 24v operationS2etttc.. 

RADIART 
MALLORY 

OAK 
VIBRATORS 
IN STOCK 

12, 28, 32V. 

CABLE CLAMPS 
Tien 51, 3, 4. 6. 7A, 
Lock Type Rubber 6e ea. 
10 for 55e. 

Line FILTER. GE 100 
Amp Filter w/2x5Mfd 50V 
oil cond. Operates on 
110V AC DC $1.98 

Aircraft Radio Transmitter 
CRV 52233, 28VDC ATB 
Equip. 
As Is RCA less 'I'. U. $39.95 

R -9A APN4 Loran Rec 
Power Supply 400 cy 
31FS Quad. Tuned switch- 
es connect etc. N. G. As 
Ia. Less tubes...514.95 

IDO APN4 Scope 5" Lo - 
Full of Resis. Micas 

Basic Assy for Scope. N. G. 
As Is. Less Tubes..59.95 

BC433 Mod or unmod CW 
Reception 200-1750KC in 
3 bands 14 or 24V & 
115V AC ADF. Radio 
Compass As Is. Less 
Tubes. 
Poor Condition...511.95 

BC929 A3BP1 Scope In- 
dicator containing Ant., 
Switch & Motor w/Tubes 
2-8H8GT, 2-6ßN7. 1- 
82x2,1 P/o S SCR 7297 & 
APN2. New $25.95 
w//Coonver. Dia. to 110V 
60 eV. 

Motor Driven Yagi Switch 
24V 1800 RPM. REF it 
110EE8/81 English 

$3.95 
English 

BC434 CONTROL BOX 
Remote Control for 433 
Radio Compass contains 
0.5MA Meter, Dial Control 

53.95 

TVI Line Filter 110VAC 
1 Amp Reject Range .15- 
150 MC Chassis Mt. Herrn 
sealed 11/s"11/4"22". 

Price 69e 

GP7 Aircraft XMTTR. 
Good Condition. As is. 
Less T. U. $17.50 

Avail. in Stock. Dual 
XMTTR & Dual Rec. Triple 
Rack Mounts MT63-MT 
65MT71 Bent & Banged 
Up. Sold As Is. No Re- 
fund. Repairable $1.00 

6 -VOLT RELAY PANELS 
Comes complete with re- 
lays mounted on bakelite 
panel with 25 terminale: 1-SPST (NC) 1-DPST (NO) 1-SPST (N012-DPST Make 
1, break 1) Board Dim: 
10" lg x 6" W x 25/a" 
H $5.49 

0.5 Ma 
& 0.5 V 

Scale 
w/10V 

Movement 
2" Metal 

Case 
Read ri te 

Meter 
980 eº. 

10 for 9.00 

HEADSETS 
Dynamic Mike and Headset 
Combination. A high qual- 
ity, efficient unit, used in 
B -1O tank Xmtr.s. Mike 
and phones complete new. 

$3.75 
Inserts, M.300, for RS - 
30 HEADSETS. .$4.001M 
RADIOSONDE TRANSMIT- 
TERS, T-49/AMT-1. 

$3.75 ea. 
TRANSFORMERS for Col - 
lino ART13 Transmitters, 
GE #7472083. 6E127472. 
085. 

MOUNTINGS 
FT 234A For 274N Trans 
FT 232A For 274N Trans 
FT 229A For 274N, BC442 
FT 225A For 274N. BC456 
MT 62 For ARC/5, ARR2 
MT 78/ARC5 Control Unit 
MT 85/ARC5 Junction Box 
FT 141 8%x43/e 
MT 80 ARCS Junction Box 
FT 282A P/o SCR 518A 
FT 308A P/o PE119A 
MT 167 U SAR 
FT 340 P/o SCR 540 
FT 265A P/o BC -701 
MT 171A U SAR 
MT 7/ARR2 R4/ARR2 

5M 

Write Manyl osthers 

BC605 
Interphone 
Amplifier 

Easily con- verted to an 
ideal inter 
commun l e a - 
tions set for office -home -or factory. 

Brand $4.75 

H eineman 
C k t Bkrs. For AC 
DC Oper- 
ation. Am- 
peres .010. 
3, 7, 50. 
B0. 100, 
150. Ea. $1.45 
Dual $2.49 

UHF ANTENNA 
12"/3Ocm AT5/ARR1 Con- 
vertible Citizen's Band 
Threaded Coax Term In- sulated Shy Pl Cont w/wa- 
terproof gask flange & hardware for MOBILE mtg 
BRAND NEW 39e; 4/51.00 
PL259 for Above 29c 

BC 429 
RECEIVER 
High sen. 

tivity 3 
gam T.R. 
F. Com- pletewithone dual tuning 

unit. Cover- 
ing 200-400 KC and 2500 
to 4700 KC with tubes. An 
ideal marine receiver for 
small boats and yachts Now 
only $3.95 
Extra tuning unit 1.95 

WHOLESALE ONLY 
Phone or Write 

for Quantity & Price 
Digby 9-4124 

ATT. MR. C. ROSEN 
1,000,000 Bathtubs 
4,000,000 Micas 

300,000 Sil, Micas 
100,000 O11 Cond. 

4,000,000 Resistors 
400.000 Electrolytics 
400,000 H. V. Micas 

5,000 K. V. Cond. 
150,000 Prec. Resis. 
500,000 Tube Clamps 

1,000,000 An Connec- 
tors 

50,000 Dynamotors 
20,000 Power Xfmrs 
20.000 Chokes 

100,000 Antennas 
50,000 Audio Xfrmrs 

100,000 400 Cy 
Xfrmrs 

100,000 Shock Mts. 
25,000 Magnetrons 

5,000 Magnets 
50,000 Pulse Xfmrs 
50,000 ControlBoxel 

500,000 Tubes 
300,000 Relays 
500,000 Pots 

35,000 Vibrators 
200,000 UG 

Connectors 
2,000 Scopes 
1,500 Asst Phones 

20,000 Headsets 
5.000 Mikes 

100,000 Elements 
Tons of Nuts & Bolt, 

Screws, Etc. 
1,000 Gibson Girls 

500 BC 375 
Complete 

500,000 Insulators 
150,000 Binding Posts 
200,000 Water 

Switches 
300.000 Ceramlcons 
500,000 Ferrule Reels. 

50,000 PL 54 
25.000 JK 26 

AUDIO 
XFRMRS 

SUB OUNCER 
SPECIAL - Mull. 
match, mike to grid, plate to grid. plate to line, etc. 
Ideal for trans- 
ceivers; 200 ohm /15000 ohm c.t. 
/ 100000 ohm / 
20000 ohm. Lev- 
el 4 V.U. Spe- 
cial ... 69e 
UTC 80707 ouncer 
Pl. to Mult. Gds. 

$1.29 
5119-Ouncer Pl. 
to line 49e 
901 - Pl. to V. 
coil 75c 
626 or lineP1. 

to Whit.6 

5640 - Mike or 
Line to Grid.S1.29 
T202 -6V6 Pl. to 
811 Odo...51.45 
765 -Line to Grd. 

98c 
25 -Pl. to Line 

98c 
837-1:1.1:2 Ra- 
tio 75c 
822-1:2.28 Ra- 
tio 75c 
9449 - PP6V6 to PP805 Class B, 
10 Watt ..54.95 
353 ABI PP 6L6 
to 250 ohm Line 
9 voice coils 20 
ohm, 12 ohm, 1.7 
ohm, 16 ohm, 

25 
959 Dyn. & Car- bon Mike to PP 
Grids 79c 

Universal 
Output 

Transformer 
Amertran Slicer, 
PRI: 20,000/16.- 
000/5000/ 4000 
ohms. Sect. 500/ 15/7.5/5/3.75/ 
1.25 ohms. 30 db. 
contin. Flat to 
17,000 CY, w/ 
Dias. & Inst. for 
6 watt ampi fier 

$4.75 

TUNING UNIT 
FOR BC 223 

TU I8A 
3-4-5$MC.. 

PriceTU 
25 3.5-5.2 MC. 

Price $2.50 

SUPER PRO 
EQUIP. 

1st and 2nd RF 10- 
20 MC Coil PT- SA11I.-RF ANT 
OTPT 2.5.5 MC 
Coil SA -118. -ANT 
INPT 200-400 KC 
Coil SA16I. - ANT 
INPT 200.400 KC 
SA 48. - HI FREQ 
OSC 2.5-SMC Coil 
SA118.-ANT OTPT 
10 - 20 MC Coil 
SA11O. 
Prise Each . 

M.O. COIL 
) 800.2250 KC 

P/o Collins 32RA 
Plug in 590 

EE89A Telephone 
Repeater 

Used to extend 
range of field tele- 
phones. Simplex 
Teleg. and 20 cycle 
ringing possible 
over lines equipped 
with unit. Supplied 
w/305 tube. Phone 
supplied. (Feather- 
weight) $9.49 

EE65E Telephone 
Test Set 

To locate any kind 
of trouble on Tel 
lines: can be used 
as telephone. In- 
cludes ringing cir- 
cuit, sto. A valu- 
able unit ..$17.95 

PRECISION 
RESISTORS 

1.01 128 2230 30000 
3 150 4300 33000 
5 200 5000 
5.05 250 7500 4(ÓÓÓ 

1810.1 430 1W 555000 
43.5 468 12000 57000 
50 800 17000 75000 
75 920 17300 We ship 
82 1000 20000 type in 

120 1100 25000 stock 
125 1450 
Above Ea...300 Ten For.. $2.50 

100000 150000 
120000 170000 
Above Ea...40d 

2200000 500000 
Ten For..83.50 

1.000,000 ohms Each 750 

COAX CABLE 
RG 8/U, 52 ohm 
RG 9/U, 52 ohms 
RG 57/U, Twin Cond. 95 ohms 
RG 23/U, twin coax. 125 ohm 

Imp. armored 
RG 28/U, 50 ohm imp. pulse 

cable Corona min. starting volt- 
age 17 KV 

RG 35/U 70 ohm imp. armored 
Many other Cables & Wire in 
stock. Write. 

HI Gain Dynamic Mike Xfmr 
Comb bi -gain DynMike Xfmr 
UTC/Super Elec 3wdg, 600 ohm 
CT&4000ohms Tapped 250x150 

Held. P 
Fice 

EachMelded 49 

VFO CAPACITOR 
High Grade Unit. Consists of 3 Gang Capacitor. 
20 mmf per sect. 
Ceramic ins. Low drift w/Worm 
Gear (reduction) 
120:1 w/ext. 
Shaft and Veeder 
4 digit Counter. 

$3.95 

Loading Coil Cí14 
Same as WE No. 632 but in 
waterproof case to counter- 
balance cap. in line gives clear 
signal. Army used W/W110 & 
W130 wire 854 ea. 

LAMPS 
#I488 - 14/ 

10/504 
#623 - 24- 
28V 
1251 10/- 24! 

28V 10/502 
LM37 13V 

10/50! 
Hed IOW 
60V 8! ea. 

WING 
LIGHT 

for planes 
aqua blue. 
Mfg. Grimes 
NAF 1021-12 

ea. 40! 

INVERTERS 
PE 218-E: Input: 25 28 vdc. 92 
amp. Output: 115 v. 350-500 cy 
1500 volt-amperes. Dim: ilex 
61/2"x10". New (as shown) $29.50 
PE 218-H: Same as above ex- 
cept size: 161/2" x 6" x 10". 
New $29.50 
PE 218H, used, good cond.... 

$22.00 
PE 208: Input: 28 vdc, 38 
amps. Output: 80 v, 800 cy, 500 
volt -amps. Dim: 13" x 5,4" x 
101/2". New $12.50 

TUBES! LARGE 
AVAILABLETIES 

01-A 7E5 615 EF50 
IB26 7E6 704-A F-127 
2C21 10Y 705A FC258A 
2C22 12A6 724B 
2X2/879 121081( 800 GL532 
3BP1 12SF7 801-A FC271 
2C24 12SR7 804 GL562 
3C30 1SP 815 GL623 
306 28E17 836 GL697 
3CP1 30 (Spec.) 837 ML100 
3D21 -A 45 (Spec.) 843 K59 
3DP1 39/44 860 K60 
3EP1 35/51 861 K61 
3FP7 227A 874 K62 
3Q5 225 876 91 
5BP1 268-A 1005 VR130 
5BP4 355-A 1619 VR135 
5CP1 417 1624 VR137 
5FP7 530 1629 VU120 
5J30 531 1961 VU134 
6G 532 9002 WL532 
6SC7 559 9004 WN150 
7C41 562 CEQ72 WT260 

THERMISTORS 
D-167332 (tube) ...51.50 
D-170396 (head) .$$1.50 
D-167613 (button) 1.50 
D-164699 for MTG In 

"X" Band Guide $2.50 
D-167018 (tube) ...$1.50 

VARISTORS 
D-170225 $1.25 
D-167176 $1.50 
D-168617 $1.50 
D-171812 $1.50 
D-171528 
D-171528 1.50 

D-Ì665 93 1.25 

D-Ì6I871A §2.85 
0.171121 $$1.50 

D-235s (308A) 
1.50 

D-163357 $2.00 
D-59946 $2.95 

NEW TEST EQUIP. 
IN STOCK 

I -l854 Oscillator 
1-158 Range Calibrator 
I -233 -Range Calibrator 
BC 438 Freq. Meter 
RF Preamp 
G.R. Capacity Brdg #216 
G.R. Uni Galvo Shunt 

#229 
G.R. 1000 Aud. Oac. #213 
TS 226A/AP Pwr. Mtr. 

0-1000W. 
Sip Gen #804 8-330 MC 

1619-1619-1619 
Octal Base Pentode. A Ver- 
satile 21/2V 6L6 High Per- 
neaste Tube, 5 for 
$1.00 21 ¢ 

POTS 
Mod J 2259 .47A $1.10 
Mod J 100012 .22A 1.10 
Mod H 1552 25r., .89 
Mod J 80012 50w 1.10 

512 250w 2.79 
500012 4ív .69 

20K12 8to 1.10 
100K2 lOw 2.25 

RELAYS 

GE CR 2791 ALLIED BJ 
B100 -F3 
B100 -J3 
B100 -J4 
B100 -C3 
B100 -D4 
D101 -F3 
B109 -P36 
0110-F2 
C104 -B28 
F100 -G3 
B106 -J3 
J105 -Aß3 

.69 

.69 

.69 

.69 

.59 
1.10 
1.10 

35 
1.49 
1.49 
1.39 
2.95 

MANY OTHERS 

DPDT 24V 
DPDT 28V 
SPST 12V 

BOX 
DPST 90MA 
3PDT 26V 
SPDT 24V 

.98 
.98 
.98 

1.10 
.98 

1.10 

Write for List of 
Many other Types 

Mail orders promptly filled. All prices, F.O.B. N. Y. C. Send M.O. or Chk. Only shipping chgs. sent C.O.D. Rated concerns send P.O. 

Min. Order $3.00 COMMUNICATIONS EQUIPMENT CO. Min. Order $3.00 

131 Liberty St., New York, N. Y. Dept. E-11 CHAS. ROSEN Phone: Digby 9-4124 
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AMPLIFIERS 
AN CON- 

NECTORS 
CABLE 
CAPACITORS 
CHOKES 
CIRCUIT 

BREAKERS 
COAX 

CONNECTORS 
COILS 
CORDS 
CRYSTALS 
DELAY LINES 
FILTERS 
FUSES 

Voltage Stabilizer 
VR3 

95.130V 2.4A 6OCy 1 
Out. I15V 120 Watt 100% 
Mfg. Raytheon w/ert Bx 
Box. Sockets & cable used 
but good $19.95 

Voltage Regulator 
VH623 

95-130V 1.76A 60 Cy kb 
CU 115V 150 Watt 100%. 
Slightly used, excellent 

$19.95 

Antenna 
Switch 
DPDT 

Size 8x4x2" 
Price $1.95 

Control Box 
BC -451 890 
Telegraph 
key, 2 mike 
jacks, 4 posi- 
tion selector 
switch, and 
n umerous 
other parts. 

SPECIAL 
COMBINATION TRANSFORMERS 

STC-627 230V IN, 1500/160 1104/.200 3.3V/.200, 54/30, 2.5-1.4/10 $5.95 STC-61I 230V IN, 200V/200, 4 x 8.3V/.9 2.95 STC-I6A 220V IN, 260V/.03, 100V/1, 6.3V/4.2 2.95 STC-607 220V IN, 700VCT/75114A, 40VCT/.100, 15/10/ 15V/100MA 3.95 
STC-612 230V IN, 400V/.30, 190/.30, 2 x 5V/2.5 w/2- 

866 Sock 3.95 STC-622 230V IN, 250V/100, 2 x 5V/2-9 2-4Png. Sockets 4.25 STC-047 200V IN, 700V/80MA, 110/.80b1A, 24V/80MA, 
2 x 8.3/.3-1A 5V/3, 5V/5A. 2.7/5A 4.95 STC-261 6-12-24 IN, Vibrator Xfrmr. 420VCT/30, 6.3V/ 
900MA, 115/220 2.39 

COMBINATION TRANSFORMERS 115V 60 CY. CT -861 2100VCT .175 7.5VCT/4A, 2.5V/10A $7.29 CT -142 645VCT .060 5V/2A, 6.3V/1.2A 4.25 CT -825 360VCT .340 8.3VCT/3.6, 6.3VCT/ 
A 3.95 CT -076 1300V .100 2 á 12.6V/1 1.95 CT -626 1500V .160 2.5/12, 30/.100 9.95 CT -15A 350VCT .070 6.3/.6, 6.3/1.8 3 Iba. 2.95 CT -071 110V 200 33/.200, 5V/10, 2.5/10 4.95 CT -378 23004 4 MA 2.5/2 6.95 CT -367 580VCT .050 5VCT/3A 2.25 CT -721 550VCT .100 8.3/1, 2.5VCT/2 2.95 CT -99A 2x110VCT .100 6.3/lA, 2.5VCT/7A 3.25 CT -91A 726V .100 5V/3A, 6.3/3.5 3.25 CT -080 700VCT .205 5V/3 5V/2A 3.95 CT -328 115V 2.2 40V/2.2A, 115V/2.2A 4.49 CT -441 50V .200 5V/2.4, 5V/1.2 2.29 CT -408 350VCT .026MA 5V/3A 2.75 CT -26B 1100VCT 250MA 6.34/1.6, 400 V -Blas 6.95 CT -931 585VCT .086 5V/3A, 8.3V/6A...... 4.25 CT -610 1250 .002MA 2.5V/2.1A, 2.5V/1.75A 4.95 CT -137 350VCT .026MA 5V/3A 2.75 CT -866 330V .065 6.3V/1.2, 6.3V/600MA 1.75 CT -319 330VCT .085 5V/2, 6.3/7.5, 6.3/.3 3.25 CT -526 510VCT .025 12.5/.900MA, 6.3/.5A 1.95 

SPECIAL COMBINATION TRANSFORMERS 
STF-946 210/220/in. 2.5V/4A 31/2H x 2'!, x 2'/4D, 230 $I.29 
ST F-443 220-490 in. 11VCT 125A 6 Lx6--x8 15 lbs 15.95 STF-638 230 in. 5V/9A. 51/2H x 4ÿ'4 x 3% 1.25 STF-05A 115/230 in. 2 x 5V/7.5 7H x 7 z 5" D STF-682 220 in. 30-25-204-1 MA 
STF-968 230 in. 2.5V/6.5A 
STF-405 230/115 in. 5V 12/9A 
STF-370 220/440 in. 3 x 2.5V/5A, 2.5V/15A 51/2 x 41/2.... 5.25 ST F-619 110/220 in. 2.5V/500 A 7 x 5'/4 x 5 19.95 STF-IIA 220 in. 2 x 404/.05/ 2 x 5V/6A, 12.6/lA 2.95 STE -631 230 in. 2 x 5V/27A 2 z 5V/9A 103/4H z 5 x 7 30 

lba. 24.95 STF-96B 230 in. 2.5/6.5A 1.95 STF-608 220 in. 24V/600, 5V/3A, 2 x 6.34/lA 2.25 STF-45A 43/78/90 in. 2 x 2.5/6.5, 6.3V/4 Few 3.25 115/180/230 
STF-306 100/120 in. SVCT 10 amp. 20,000 VT 12.95 200/240 

SPECIAL PLATE TRANSFORMERS 
STP-945 210-20 30 In. 1100VCT/300 5'/4 x 4 x 334 STP-444 230/460 in. 230/105/115/125 15 lbs. 5% x 6 4'y 
STP-613 230V in. 2 x 230/.05 
STP-823 137V In. 222VCT/ 300 MA 
STP-780 82V in. 4000V/.002 
STP-08B 50V in. 2 x 7504/1 MA 
STP-311 30/15 90 in. 95 NL-504FL .1 Amp 

CHOKES 
CH -332.275 HY 2A $3.25 
CH -890 7 HY 120 MA....1.29 
CH -488 10 HY .012 MA.. .79 
CH -779 .8 HY 490 MA... .69 
CH -866 Dual .01 HY 950 

MA, 3.5 HY 75 MA....1.10 
CH -317 Dual 9.5 HY 85 

CH-710MA 50 HY 180 MA 
I 95 

40 lbs. 29.00 
CH -614 .012 HY 10 MA.. .69 
CH-5104 FIT 1MA 49 
CH -360 15 HY 15 MA... 69 
CH -25A Swing .09/018 

HY 3/.3A 4.49 
CH -921 7 HY 900 MA..12.49 
CH -89A Dual 1.52 HY 

167 MA 5 95 
CH -961 Dual .22 HY/800 

MA, .44HY 400 MA 3.95 

C HY0 
423 VaAríable 1.3-1.5 

2 95 
CH -930 Swing 9-20 HY 

525-.075 MA 24 ills.. . 14.95 
CH -791 1.75 HY 100 Mn. .59 
CH -917 10 114450 MA.. 12.45 
Special 12 HY 400 MA 3.75 

PROJECTION 
LAMPS 
RECORDERS 
RESISTORS 
SE LSYNS 
SCOPE 

ACCES. 
SHOCK 

MOUNTS 
SOCKETS 
SWITCHES 

4.25 
.69 

1.10 

$5.95 
x 

14.95 
1.29 
2.95 
1.29 
.98 
.59 

CHOKE SWINGING 
9/60 Hy 400/.05 MA. 1000 
volt test. Mfg. Super Elect. 

$7.95 

866 Filament Mod u I ation 
Xfrmr 2x2.5v Xfrmr Class 
6 Amp 8000 B Single 211 
V Test Size. w/PP 211s 
Approx 31/x" 9000 O PI to 
SQ. Easy to PI. Imp. 7000 
Mount. can be used 
Price ..52.95 for 804 or 814 

final. 
Gen. Purpose $1.49 ea. 
-Many uses 
24 volt chime Spec. Xfrmr 
xfrmr Pri: 110V 60 Cy. 
110 V 60 Cy. Sec: 36V 3.5 
Sec: 24V IA amp for re -O 

$1.69 $2.75 

WHIP ANTENNA 
MS49 & MS50 for 
74gbile or Dipole 49c Set 

FLUORESCENT LIGHT TESTER 
Deco Model #3, single or dual Fluor. 
Light Tester for 4 or 6 watt. 60-120-200- 
400 cycle equip. 

Each $35.00 

T.V. Transformer, 7" or 9" scope. 
3000v/SMA, 72Ovet/200MA, 8.4 
8.7A, 8.4/8A, 5/3A, 1.25/3A. 
115V 60 cy input. Price -53.95 

All merch. guar. Mail ordere promptly tilled. 

696 
XMITTERS 

VFO DRIVERS 

40 Watts Output 3-4 Mc 

$6.95 
Used Fair Cond. 

TUNING UNITS FOR BC 191 
TU 5- 1500 to 3000 KC $2.95 
TU 6- 3000 to 4500 KC 2.95 
TU 7- 4500 to 6200 KC 2.95 
TU 8- 6200 to 7700 KC 2.49 
TU 9- 7700 to 10000 KC 2.49 
TU 26- 200 to 500 KC 2.49 

15 
5 

20 
40 

só 

MME 
MME 
MMF 
MME 
NMF 
MMF 

Trimmer 
Cond. 
Variable 

21 
ea. 

ARR2 
HOM- 
ING 
REC. 

Tunes 234-258 Mc. 
Uses 4.6AKS, 
6-3001. I - 12A6. 
Ideal for 2-0-10 
Meter Cone. Less 
Dyn. & Tubes. As 
is fair $4.95 

GIBSON GIRL 

The Emergency 
Radio Transmitter. 
Sends S o S sig- 
nals automatically 
on SOOKC. 150 -mile 
range. No batteries 
reguited. Mas hand - 
driven generator, 
tubes, wire. New. It's only ...53.49 
SILVER -COATED 
WIRE ON PYREX 

GLASS FORM 
A beautiful In- 
ductance -32 turns 
#18 silver -coated 
wire on a 2'44" dia. 
Pyrex form, with 
bakelite rod thru 
center for rotating 
coil. BRAND NE W. Original 
sealed cartons. 

98f ea. 

Type 

DM416 
DY-2/ARR-2 
DM36 
DM25 

DM31A 
DM42 

PE10C 

BD AR 93 
23350 
35C045B 
ZA-085 
ZA-056 
B-19 p ck 

D-104 
D-104 

DA -3A 

PÉ73CM 
DM21 
CW21AAX 

BD 77KM 
PE 94 
OTHERS 

There Are No Shortages of 
Equipment at C.E.C. 

Our warehouses are full of surplus 
radio, radar, electronic equipment, for 
your needs, as a manufacturer, jobber, 
amateur, experimenter, engineer, every- 
thing at surplus prices. We own what 
we sell, phone or write us your needs 
and let us quote. Mr. Chas. Ro en 

Digby 9-4125 

AMPHENOL "AN" 
CONNECTORS 

ANZIOO 14S -2P IOSL-45 
I2S-3P 14S -2S 12-5S 
12S -4S 14S -4S 12S -3P 
14S -4S 14S -5P 12S -3S 
16S -1P 16S -IP 14S -1P 
16S -4S 16S -3P 14ç -2P 
16S -5P 16S -4P 14S -2S 
16S -6S 18-3P 14S -5P 
18 -LP I8 -4P 14S -5S 
18-4P 18-8S 14S -9P 
18-16S 18-16S 165 -IP 
20 -IP 20-1P 16S -IS 
20-1S 20-4P 16S -4S 
20-4P 20-4S 16S -6S 
20-5P 20-5S 18-1P 
20-5S 22-4P 18-3S 
20-14S 22-5P 18-4S 
22-6P 22-5S I8 -5S 
24-3P 22-103 18-8S 
24-4P 22-11P 18-11S 
24-9S 24 -IP 18-16P 
28 -IP 24-4P 18-20S 
28-2P 24-9P 20-4S 
28-2S 24-22P 20-5P 
28-7P 24-B35P 20-5S 
28-7S 24-9S 20-13S 
32 -SS 28 -IP 20-27S 
32-6P 28-2P 22-1S 
32-16P 28-25 22-4P 
36-1P 28-4P 22-5P 
36-2S 28-4S 22-9P 
36-3S 28-6P 22-9S 
36-6S 28-7P 22-10P 
44 -IP 28-7S 22-10S 
AN3102 AN3106 
10SL-3P 8S -1P 

Hundreds of Other Numbers 

WRITE OR PHONE YOUR NEEDS 

LARGE VARIETY AVAILABLE 
AT GREAT SAVINGS 

DYNA- 
MOTORS 

AT 
SURPLUS 

PRICES 

Input Output 
Volts Amps. Volts Amps. 

28 1.25 250 
14 6.2 330 
28 1.1 250 
28 1.4 220 
12 2.3 250 
28 1.2.5 275 
28 7 540 
14 46 515 

'2is 
13/26 12.6 400 

6.3 800 
28 3.25 375 
27 1.75 285 
28 1.2 250 

12/24 4/2 500 
12/24 8/4 12/275 

12 9.4 275 
500 

12 225 
12 12 225 

440 
28 10 300 

150' 
14.5 

28 1.4 250 
28 19 1000 
14 3.3 235 
13 12.6 400 
26 6.3 800 

9 
14 40 1000 
28 10 300 

150 
14.5 

.060 
.170 
.060 
.080 
.050 
.070 
.250 
.110 
.050 

Radio 
Set 

RC 36 
RU 19 
ARC -5 
SCR 508 
BC 367 
BC 348 
BC 456 
SCR 506 

HANDSETS 
INVERTERS 
JACKS 
KLYSTRONS 
KNOBS 
MAGNETRONS 
MAGNETS 
MICROPHONES 
METERS 
MOTORS 
POTEN- 

TIOMETERS 
POWER 

PLANTS 
POWER 

SUPPLIES 

.135 SCR 515 

.020 

.150 

.075 APN-1 

.060 

.050 
3/110 

.110 Mark II 

.050 
.100 
.100 
.200 
.060 SCR 522 
.010 
.5 
.060 APN-1 
.350 BC 375 
.090 BC 312 
.135 
.020 

1.12 
.350 MC 191 
.200 SCR 
.010 522 
.5 

Birtcher 
Tube Clamps 

926-C 
926-16 
926-B1 
926-B2 
926-B8 
926-CI5 
926-C-13 
926-C-19 
926-B16 
926A-14 
926C1 
926A11 
926-B31 Each 
926C-23 150 
929-1 
926B-10 10 $1.40 
926B -I8 100 
926-K2 $12.00 

BC -733D SUPERHET 
RECEIVER 

w/10 Tubes. 6 -Selector - 
Relays operate on Xtal 
Controlled Freq. 108-.3- 
110.3 MC. Can easily be 
converted to 2 Mtr. ham 
bands. 

R5/ARN 7 
Compass Rec. 

ADF Rec. 
1750 KC, 

lin t4 

Band 5 -Gang Tun- 
ing Capacitor w/15 
Tubes. 

FREQ. MULT. 
UNIT ART 13 
XMITTR ASSY 

2 to 18 Mc. Doub- 
ling Package set up 
for two 1625 Tubes 
No Coils. Complete 
Less Tubes w/ckt 
dia. 

Price $10 

BC -659 Mobile FM 
TRANSCEIVER - 
P.O. SCR -610. In- 
cludes 10 meter 
band. Excellent 
con dItion with 
tubes. 
PE -120 Power Sup- 
ply -Less vibrator 
tubes and Cond. 

WRITE OR 
PHONE FOR 

PRICE 

PE 57 VIBROPACK 
FOR BC 745 

Runs on 2V DC. Obtained 
from small Willard Re. 
chargeable battery con- 
tained in case which is 
charged from 6 Vac or 
DC. Also contains 5^ PM 
Speaker & Jacks for Mike 
Hdsets. Used, excellent 

$9.95 

NAVY TRANSMITTER TYPE GP 7 
Rated at over 125 watts, designed to cover 
from 350 to 9050 Ice. with plug-in tuning 
units; one of the few transmitters on sur- 
plus market built of standard parts, making 
it a very unusual buy. Limited quantities. 
Transmitter, tubes, less tuning unit -as is. 

Only $17.50 

CARBON PILE 
VOLTAGE REGULATORS 

Contract #NOAS-858 
Bendix Aviation. MFRS 
Drawing 111144 w/mnt & 
pot. Ser. #Y519 

Type A .105-.115 amps 35* -45° C. Ser. 
28YK 809-1L. Reg. Volt. 80 Volts. Leland 
Electric Mark I. Resin. in enclosed base. 
Ser. 30463 323601. Bendix Aviation. 
A -M Ser. #1058. Ref. #5U/1304 w/rect. 
& resin. in base. Type E 80V AC. 
Type C. Coil amps .30 at 25C. Output 
volts 19. Ser. 3711-702. Spec. VR 9000-2C. 
Output amps 5.7. Input volt 22-30 W/resis. 
Leland Electric. 
These regulators are In brand new condi- 
tion, priced at $2.75 each 

:ONDÄMI44$ 

005 
.000075 
.0001 
00015 

.00025 
.0003 
.0004 
.0005 
.00075 
.00085 
.001 
.0015 
.0016 
.0017 

.ÓÓ23 

.003 

.ÓÓ5 

.006 

.0063 

.0069 

.007 

.0075 

.0076 

.008 

.01 

.015 

. 025 1.10 

.027 1.10 

.03 1.10 

.0015 
0 V Teat 

.002 2.00 
S RO 
Solder Lugs 
2500 V Test 

.01 .85 

.015 .85 

.02 .85 

MICA 
SOLAR XMB 

TAPPED HOLES 
Mid. Price 

2500 V Test 
.00001 $0.29 
000025 .29 

'00003 .29 
.29 
.29 

.29 

.29 

.29 

.35 

.35 

.35 

.35 

.35 

.50 

.50 

.50 
1.79 
1.79 
1.79 
1.79 
1.79 
1.79 
1.79 
1.79 
1.79 
1.10 
1.10 

.001 .60 

.0015 .60 

.002 .60 

.0022 .60 

.0023 .60 
.0024 .60 
.0025 .60 
.0027 .60 
.003 .60 
.004 .60 
.005 .60 
.0056 .60 
.006 .60 

.0063 
.60 

0075 .80 
.0076 .80 
008 .80 

.1085 .80 
0005 .60 

.00085 .60 

.00015 .60 
rite For Many 

Others 
MICAS 

Ceramic Case 
120MMF 

IOKVW $19.00 
30MMF 

10KVW 19.00 
.08 MFD 

1500 10.00 
.045 MFD 

2000 12.00 
.0001 

20 KVW 24.00 
.0051 

15 KVW 21.00 
.001 251( 35.00 

TELEPHONE 
EQUIP. 

TEST 
EQUIPMENT 

TRANS- 
FORMERS 

TRANS- 
MITTERS 

TUBES 
WAVEGUIDE 
WAVEMETERS 
WIRE 

L 
All prices F.O.B. N. Y. C. Send MO or Chk. Only shipping digs. sent C.O.D. Rated concerns send P. O. 

COMMUNICATIONS EQUIPMENT CO. MIN. ORDER $3.00 
131 Liberty St., New York, N. Y. Dept. E-11 CHAS. ROSEN Phone: Digby 9-4124 
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SEARCHLIGHT SECTION 

BRAND NEW SURPLUS OFFERED BY A LEADING 
F PN1E 
PR 

A.C. MOTORS 
5071930, Delco, 115 V., 60 Cycle, 7000 

r.p.m. Price $4.50 each net. 
36938-2, Haydon Tim- 

ing Motor, 110 V., 60 
cycle, 2.2 w., 4/5 
r.p.m. 

Price $3.00 ea. net. 
Type 1600 Haydon Timing Motor -110 

V., 60 cycle, 3.2 w., 4 r.p.m., with 
broke 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. 

T'pe 1600 Haydon Timing Motor, 110 
V., 60 cycle, 2.2 w., 1 1/5 r.p.m. 

Price $2.70 each net. 
Type 1600 Haydon Timing Motor 110 

V., 60 cycle, 3.5 w., 1 r.p.m. With 
shift unit for automatic engaging and 
disengaging of gears. 

Price $3.30 each net. 
Type 1600 Haydon Timing Motor, 110 

V., 60 cycle, 2.2 w., 1/60 r.p.m. 
Price $3.00 each net. 

Eastern Air Devices Type J33 Synchron- 
ous Motor 115 V., 400 cycle, 3 phase, 
8,000 r.p.m. Price $8.50 each net 

Telechron Synchronous Motor, Type B3, 
115 V., 60 cycle, 2 r.p.m., 4 w. 

Price $5.00 each net. 
Barber -Colman Control Motor, Type 

AYLC 5091, reversible 24 volts D.C. 
.7 amps 1 R.P.M., Torque 500 in. lbs. 
Contains 2 adjustable limit switches 
with contacts for position indication. 
Ideal for use as a remote positioner or 
a beam or television antenna rotator, 
will operate on A.C. 60 cycle. 

Price $6.50 each net 

SERVO MOTORS 
CK 1, Pioneer, 2 phase, 400 cycle. 

Price $10.00 each net. 
CK 2 Pioneer, 2 phase, 400 cycle. 

. Price $4.25 each net 
10047-2-A Pioneer 2 phase, 400 cycle, 

with 40:1 reduction gear. 
Price $7.25 each net. 

FPE-25-16 Diehl Low -Inertia 20 V., 60 
cycle, 2 phase, 1600 r.p.m., 85 amps. 

Price $10.00 each net. 
CK2, Pioneer, 2 phase, 400 cycle, with 

40:1 reduction gear. 
Price $6.50 each net. 

CK5 Pioneer, 2 phase, 400 cycle. 
Price $20.00 ea. net. 

MINNEAPOLIS -HONEYWELL TYPE B 
Port No. G303AY, 115 V., 400 cycle, 
2 phase, built-in gear reduction, 50 
lbs. in torque. Price $10.00 each net. 

IN 

Kollsman Type 776-01 400 cycle 2 
phase drag -up type, fix phase voltage 
29, variable phase 35V. maximum, 
frequency 400 cycle. 

Price $10.50 each net. 
REMOTE INDICATING 

MAGNESYN COMPASS SET 
Pioneer Type AN5730-2 Indicator and 

AN5730-3 Transmitter 26 V., 400 
cycle. 

Price $40.00 per set new sealed boxes. 

Kollsman Remote Indicating Compass Set 
Transmitter port No. 679-01, indicator 
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 $15.00 ea. net. 

Sperry A5 Directional 
Gyro, Part No. 
656029, 115 volts, 
400 cycle, 3 phase. 

Price $17.50 each net. 

Sperry A5 Vertical Gyro, Part No. 
644841, 115 V., 400 cycle, 3 phase. 

Price $20.00 each net. 
Sperry A5 Amplifier Rack Part No. 

644890. Contains Weston Frequency 
Meter. 350 to 450 cycle and 400 
cycle, 0 to 130 voltmeter. 

Price $10.00 each net. 
Sperry A5 Control Unit Part No. 

644836. Price $7.50 each net. 
Sperry AS Azimuth Follow -Up Amplifier 

Part No. 656030. With tube. 
Price $5.50 each net. 

Sperry A5 Autopilot Indicator: contains 
Pioneer AY20 Autosyn 26 V., 400 
cycle. Price $9.50 ea. net. 

Pioneer Type 12800-1-D Gyro Servo 
Unit. 115 V., 400 cycle, 3 phase. 

Price $10.00 each net. 
Norden Type M7 Vertical Gyro. 26 V., 

D.C. Price $19.00 each net. 
Allen Calculator, Type Cl Bank and 

Turn Indicator, Part No. 21500, 28 
V. D.C. Contains 28 V. D.C. con- 
stant speed gyro. 

Price $10.00 each net. 
Type Cl auto -pilot formation stick, part 

No. G 1080A3. Price $15.00 each net. 

TGOVERNMENT ap- 
proved instrument 
repair station No. 
3564. 

D.C. MOTORS 

r 14lrw++wMÌ 

5069625, Delco Constant Speed, 27 V., 
120 r.p.m. Built-in reduction gears 
and governor. Price $4.50 each net. 

A-1755, Delco Constant Speed Shunt 
Motor, 27 V., 2.4 amps., 3600 r.p.m., 
1/30 h.p. Built-in governor. 

Price $6.25 each net. 
C -28P -1A, John Oster Series Motor, 27 

V., 0.7 amps., 7000 r.p.m., 1/100 
h.p. Price $4.50 each net. 

Jaeger Watch Co. Type 44-K-2 Con- 
tactor Motor, Operates on 3 to 4.5 
volts D.C. Makes one contact per 
second. Price $2.00 each net. 

General Electric Type 5BA10AJ52C, 27 
V. D.C., 0.65 amps., 14 oz. n. 
torque, 145 r.p.m. Shunt Wound, 4 
lead reversible. Price $5.00 each net. 

General Electric Type 5BA10AJ37C, 27 
V.D.C., 0.5 amps., 8 oz., in. torque, 
250 r.p.m. Shunt Wound, 4 leads re- 
versible. Price $6.50 each net. 

General Electric Type 5BA10J 18D, 27 V. 
0.7 amps. 110 R.P.M. 1 oz. ft. torque. 

Price $4.75 ea. net. 

D.C. ALNICO FIELD MOTORS 
S. S. FD6-16, Diehl, 27 V., 10,000 r.p.m. 

Price $4.50 each net. 
S. S. FD6-18, Diehl, 27 V., 10,000 r.p.m. 

Price $4.50 each net. 
S. S. FD6-21, Diehl, 27 V., 10,000 r.p.m. 

Price $4.50 each net. 
5069600 Delco 27.5 V. 250 R.P.M. 

Price $10.00 each net. 
706343 Delco 27.5 V. 10,000 R.P.M. 

Shaft 0.5 in. long. Price $7.50 ea. net. 
5068571 Delco 27.5 V. 10,000 R.P.M. 

with blower assembly. 
Price $10.00 ea. net. 

5071895 Delco 27.5 V. 250 R.P.M. 
Price $10.00 ea. net. 

5072400 Delco 27.5 V. 10,000 R.P.M. 
Shaft 0.5 in. long with worm gear. 

Price $6.75 ea. net. 

GENERAL ELECTRIC 
D. C. SELSYNS 

8TJ9-PDN Transmit- 
ter, 24 V. 

Price $3.75 each net. 
8TJ9-PAB Transmitter 24V. 

Price $3.75 each net. 
8DJ11-PCY Indicator, 24 V. Dial 

marked -10° to +65°. 
Price $4.50 each net. 

8DJ11-PCY Indicator, 24 V. Dial 
Marked 0 to 360°. 

Price $7.50 each net. 

AMPLIFIER 
Pioneer Gyro Flux Gate Amplifier, Type 

12076-1-A. 
Price $17.50 ea. net, with tubes. 

G. E. Servo Amplifier Type 2CV2A1, 115 
V. 400 cycle. Price $10.00 ea. net. 

Minneapolis Honeywell Amplifier Type 
G403, 115 V. 400 cycle. Price $8.00 

37 EAST BAYVIEW AVE., GREAT NECK, N. Y. 

Telephone GReat Neck 4-1147 
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SEARCHLIGHT SECTION 

INVERTERS 
Wincharger Corp. Inverter PU/ 16 type 

MG 750, Input 24 V.D.C., 60 amps. 
Output 115 V, 400 cycle, 1 phase, 
6.5 amps. Price $60.00 each net. 

153F, Holtzer 
Cabot, Input, 24 
V.D.C. Output 
115 V., 400 
cycle, 3 phase, 
750 V.A. and 
26 V., 400 cycle, 1 phase, 250 V.A. 
Voltage and frequency regulated also 
built in radio filter. 

Price $115.00 each net. 
14911, Holtzer Cabot. Input 28 V. at 44 

amps. Output 26 V. at 250 V.A., 400 
cycle and 115 V. at 500 V.A., 400 
cycle. Price $40.00 each net. 

149F, Holtzer 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. 

12116-2-A Pioneer. Input 24 volts D.C., 
5 amps. Output 115 volts 400 cycle 
single phase 45 watts. 

Price $100.00 each net. 
5D21NJ3A General Electric. Input 24 

V.D.C. Output 115 V., 400 cycle at 
485 V.A. Price $15.00 each net. 

PE 218, Bollentine. Input 28 V.D.C. at 
90 amps. Output 115 V., 400 cycle 
at 1.5 K.V.A. Price $50.00 each net. 

METERS 
Weston Frequency Meter, Model 637, 

350 to 450 cycles, 115 volts. 
Price $10.00 each net. 

Weston Voltmeter. Model 833, 0 to 130 
volts, 400 cycle. Price $4.00 each net. 

Weston Voltmeter. Model 606, Type 
204 P, 0 to 30 volts D. C. 

Price $4.25 each net. 
Weston Ammeter. Model 506, Type 

S-61209, 20-0 100 amps. D. C. 
Price $7.50 each net with ext. shunt. 

Weston Ammeter. Type F1, Dwg. No. 
116465, 0 to 150 amps. D. C. 

Price $6.00 each net. 
With ext. shunt $9.00 each net. 

Westinghouse Ammeter. Type 1090- 
D-120, 120-0-120 amp. D. C. 

Price $4.50 each net. 
Weston Model 545. Type 82PE Indi- 

cator. Calibrated 0 to 3000 RPM. 
23/4" size. Has built-in rectifier, 270° 
meter movement. 

Price $15.00 each net. 

SUPPLIER OF ELECTRONIC & AIRCRAFT EQUIPMENT EpoptE 

iM ERY 

D 
RECTIFIER POWER SUPPLY 

General Electric, Input 230 V. 60 cycle 
3 phase. Output 130 amps. at 28 V. 
D.C. Continuous duty, fan cooled, has 
adjustable input taps. G.E. model No. 
6RC 146F. Size: Height 46", width 
28", depth 17 Y2 ". Price $200.00 
each net. New 

PIONEER AUTOSYNS 
AY1, 26 V., 400 cycle. 

Price $5.50 each net. 
AY14D, 26 V., 400 cycle, new with 

calibration curve. 
Price $15.00 each net. 

AY20, 26 V., 400 cycle. 
Price $7.50 each net. 

AY5, 26V., 400 cycle. Has 
hollow shaft. 

Price $7.50 ea. net. 

PRECISION AUTOSYNS 

AY101D, new with 
calibration curve. 

PRICE -WRITE OR CALL FOR 
SPECIAL QUANTITY PRICES 

AY131D, new with calibration curve. 
Price $35.00 each net. 

AY201-2-A. Price $35.00 each net. 

PIONEER AUTOSYN 
POSITION INDICATORS 

Type 5907-17. Dial graduated 0 to 360°, 
26 V., 400 cycle. 

Price $15.50 each net. 
Type 6007-39, Dual, Dial graduated 0 

to 360°, 26 V., 400 cycle. 
Price $30.00 each net. 

PIONEER TORQUE UNIT 
Type 12602-1-A. 
Price $40.00 

each net. 

Type 12606-1-A. Price $40.00 each net. 
Type 12627-1-A. Price $80.00 each net. 

MAGNETIC AMPLIFIER 
ASSEMBLY 

Pioneer Magnetic Amplifier Assembly 
Saturable Reactor type output trans- 
former. Designed to supply one phase 
of 400 cycle servo motor. 

Price $8.50 each net. 

PIONEER TORQUE UNIT 
AMPLIFIER 

Type 12073-1-A, 5 tube amplifier, Mag- 
nesyn input, 115 V., 400 cycle. 

Price $17.50 each net with tubes. 

ALL PRICES, 
F. O. B. 

GREAT NECK, 
N. Y. 

BLOWER ASSEMBLY 
MX-215/APG 

John Oster, 28 V.D.C., 7000 r.p.m. 
1/100 h.p. Price $4.50 each net. 

Westinghouse Type FL Blower, 115 V., 
400 cycle, 6700 r.p.m., Airflow 17 
C.F.M. Price $3.70 each net. 

RATE GENERATORS 

F16, Electric Indicator Co., two-phase, 
22 V. per phase at 1800 r.p.m. 

Price $12.00 each net. 
J36A, Eastern Air Devices, .02 V. per 

r.p.m. Price $9.00 each net. 
B-68, Electric Indicator Co., Rotation 

Indicator, 110 V., 60 cycle, 1 phase 
Price $14.00 each net. 

PM -1-M Electric Indicator Co. Same as 
type B35. 2 V. per 100 R.P.M. Max. 
speed 5,000 R.P.M. Can be used os 
D.C. motor, 1/77 H.P. 115 V. D.C. 

Price $9.75 ea. net. 

SINE -COSINE GENERATORS 
(Resolvers) 

FPE 43-1, Diehl, 115 V., 400 cycle. 
Price $20.00 each net. 

SYNCHROS 
1 F Special Repeater, 

115 V., 400 cycle. 
Will operate on 60 
cycle at reduced 
voltage. 

Price $15.00 each not. 
7G Generator, 115 V., 60 cycle. 

Price $30.00 each net. 
2J1F3 Selsyn Generator 115 volts, 400 

cycle. Price $5.50 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. 
2J1 H1 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 $10.00 each net. 
5G Generator 115 volts, 60 cycle. 

Price $50.00 each net. 
5SF Repeater, 115/90 V., 400 cycle. 

Price $19.00 each net. 
2J1F1 Selsyn Generator, 115 V., 400 

cycle. Price $3.50 each net. 
5SDG Differential Generator 90/90 V., 

400 cycle. Price $12.00 each net. 
1 CT Control Transformer, 90/55 volts, 

60 cycle. Price $40.00 each net. 

POSITION TRANSMITTER 
Pioneer Type 4550-2-A Position Trans- 

mitter, 26 volts 400 cycle, gear ratic 
2:1. Price $15.00 each not. 

37 EAST BAYVIEW AVE., GREAT NECK, N. Y. 

Telephone GReat Neck 4-1147 

Write for Catalog NE100 Western Union address: 
WUX Great Neck, N. Y. 
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LEGRI S COMPANY, Inc. 
130 WEST 102nd STREET 
NEW YORK 25, N. Y. 
Phone: ACademy 2-0018 

SOME MONTHS AGO we mailed a letter to all our customers 
and potential customers about resistors. 

The letter told the story about resistors - - - a true 
story - - -. We know, we cannot fill all orders. We also 
regret, that the difficulties in getting resistors "through 
a roundabout course" increases prices so much, that we 
often refuse to buy these components. 

Although we are a small Company, we promise to do 
everything possible, so that the temporary shortage of 
resistors shall not affect your production schedules. 

We thank all of you for the confidence expressed in 
hundreds of orders and promise to try our best to fill them 
all, although there may be some delays. 

Thanking you for your valued patronage, we are 

Sincerely yours, 

Legri S Company, Inc 

Gregory Grinn, President 

NOTICE: Mail us your requirements list for resistors, also 
your surplus list on the same. We exchange or will 
help you to exchange on a dollar-for-dollar basis. 
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ARROW has the VALUES! 
BC -605 

INTERPHONE 
AMPLIFIER 

Easily converted to 
an ideal intercom- 
munication set for 
office - home - or 
factory. 
Original -New $4.95 
Like New 3.95 

(With Schematic) 
See April 1950 Radio 
News for complete 
conversion data. 

BC -604 TRANSMITTER FM 
20-28 MC 

11 and 15 meters. Can be operated on 10 meters - 
10 channel push button crystal. With all tubes and 
meter but less dynamotor. 
Excellent Condition $19.95 
Crystals- $19.95 Set of 80 

BC 603 $24.95 
Receiver -Good. Used 

RC 100 B 

RADIO EQUIPMENT 
Consisting of the following: 

CH -118 Standard 19" rack 
5 feet tall. 

BC -769 Transmitter - 470 
megacycles. 

BC -770 Keying unit for 
transmitter. 

BC -768 Receiver - 493.5 
megacycles. 

RA -52 Rectifier unit for 
Transmitter (Metered 
with 0-15 KV and 0-20 
MA meters and controlled 
with transtat). 

AN -82B Antenna system. 
FL -25 Wave Trap. 
MC -377 v, inch, 70 ohm 

air dielectric concentric 
line for transmission. 

BC -773 Control Box. 
BC -783 B Amplifier. 
M-349 Air Compressor 
M-348 Oven (dehydrator). 
BC -771 Frequency meter. 
TM II -11136 Technical 

manual. 
This equipment may be purchased as a unit or any 
component separately. Prices will be furnished on 
request.. 

Miscellaneous SPECIALS 
Used New 

R 7/A PS 2 Receiver -Indicator 
R 7/APS-I5 Receiver -Indicator 34.50 
ASB 7 Indicator Scope 12.95 
SCR 522 Transceiver 100 to 150 MC 34.95 
MN 26 C I7.50 
RA 10 DA Receiver 17.50 
RT7/APNI Transceiver 4.95 
APN I Complete - 
B D 71 6 Pos. Switchboard 9.95 
EE 8 Field Phones 7.95 
BC 347 Interphone Amplifier - 
1.70 Tuning Meter - 
BC 461 Veeder Root Counter 
BC 442 Less Condenser 1.49 
A PS 13 U H F Antenna, Pair - 
FL 8 Filter 

$79.50 

75.00 
24.95 
24.95 
9.95 

24.50 
12.95 

2.89 
.59 

1.95 
.98 

2.95 
1.97 Bias Meter 3.95 4.95 
RM 29 Remote Telephone Control 7.95 9.95 
RL 42 Antenna Gearbox Motor and Reel 4.95 7.50 
TS 10 -Sound powered phones 6.50 - 
BC 1066 A-150 to 225 MC Portable Receiver adaptable 

to many amateur uses. In Canvas Carrying Bag. 
New $6.95 

Tuning Units for BC 375 -Presently most numbers 
are available in excellent condition with case 
at $2.95 ea. 

BC 306 -Antenna Tuning Unit for BC 375. Excellent 
condition $1.50 ea. 

One Tube Interphone Amplifier -Small compact 
aluminum case fully enclosed. 2'd"x1$í x5yn". 
Less Tube 798 

96Q1 Complete Autouure assembly with motor and 
trame as used in ARC -I Transmitter. New $35.00 

BC 709 Battery operated lightweight interphone ampli- 
fier. Complete with tube and shock mount, but 
less battery New $3.95 

SCR 183 Complete New $49.50 
220 MA Circuit Breaker New 590 
Collins VFO Dial -5 calibrated ham bands from 3.2 

Mc to 32 Mc; complete with pointer, gears, logging 
dial and flywheel. Scale 6" on 8" plate.. New 95* ea. 

C -I8 -Antenna coil assmbly slug tuned used in 
BC 603 receiver. Frequency range 20-27.9 Me. -fully 
shielded New IO for $1.95 

1.82 F -Five Inch 360 degree compass indicator and 
selsyn receiver New $4.95 

A-81-2 Transmitter selsyn for I82 indicator $2.45 
(Both I82F & Trans. Selsyn for $7.00) 

MC 385A -Headset Adapter New 49* 
Information and Prices on Request 

BC 639 Receiver with RA 42 Rectifier. 
RTA I B Transceiver 
TA 2124 Transmitter and MP IOG Power Pack 
SCR 269 Compass Installation 
R 5/ARN 7 Compass Installation 
MN 26 Compass Installation 
I. L. S. Installation (R 89-BC733) 
MD.22-URA/TI, Radar Modulator 
AN APRI Receiver and Tuning Units 
ASB7 Complete Radar Installation 

BC 620 
Receiver -Transmitter - 2 crystal channels -20 to 

27.8 MC FM -13 tubes. Metered, Plate and 
Filament Used $9.95 

PE 97 or PE 117 or PE 120 Power Supply for above 
6-12 volt vibrator type. 
Used less tubes, vib. & con . $2.95 
Used Complete $6.95 

FT 250 Mount for both BC 620 and PE 97. New $1.50 

BC 659 
Receiver -Transmitter similar to BC 620 with fre- 
quency range of 27.9 to 38 Mc F.M. 

Excellent - used $19.95 
4 mfd-500 VDC oil filled each 498 

BC 223 
Brand new Transmitter with all three tuning units, 
two tuning unit cases, spare tube carrying case, shock 
mount and brace; but less tubes $29.95 at new low price of 
Set of 5 tubes $3.95 
Tuning units are available separately at....Es. 52.50 
PE 125 -12 -volt Vibrator Pack New $12.95 

Used 8.95 

BC 906 -FREQUENCY 
METER 

Range 150-225 MC with modification possible for 
lower frequencies of TV, etc. Contains 0-500 DC 
microammeter and uses Battery pack of 1.5 V 

and 45 VDC. $ 1 0.95 Like New -Less Batteries 

HERMETICALLY SEALED 
CHOKES 

10 H. 100 M.A 59c 
59 H. 100 M.A 95* 
3. 7 H. 145 M.A 59e 
10 H. 20 M.A 39c 

TEST EQUIPMENT 
EV-10 Precision Vacuum Tube Test Set....used $28.00 
No. 772 Weston Multi Tester used 40.00 
No. 492 Radio City Products. Volt -Ohm 

Meter used 25.00 
No. 471 Radio City Products Output 

Meter used 
No. 803 Radio City Products Tube 

Tester & Set Tester used 
No. 777 Weston Tube Checker used 
No. E 200 Precision Signal Generator used 
No. M-652 Jackson Audio Oscillator used 
No. 224 A Dumont Oscilloscope used 
No. 155 A RCA Oscilloscope used 
No. M-840 Triumph Oscilloscope used 
BC -1287 Oscilloscope used 
BC -221 Frequency Meter Like New 

Others as Low as 

PRICE UPON REQUEST 

I -98-A 
i-114 PIO BC -68 
I-135 PIO IE-17 
I-167 Weston Anal. 

# 772 
I-183 Freq. Meter 
I-185 Oscillator 
1-187 Synchronizer 
I-189 Calibrator 
IE-19 
IS -1S5 Voltmeter 
TS3/AP 
TS10A/APN 

TS13/AP 
T816/APN 
T819/APQ5 
TS27/TSM-1 
TS34/AP 
TS36/AP 
TS47/AP 
TS59/APN-1 
TS62/AP 
TS102A/AP 
T8126/AP 
TS -251 Less Xtal 

10.00 

35.00 
29.00 
25.00 
30.00 
80.00 
90.00 
75.00 
75.00 
90.00 
49.50 

CON DENSERS 

1 mfd. 8000 VDC. OIL FILLED 
.00025 mfd. 25000 VDC. OIL FILLED 
.4 mfd. 1500 VDC. OIL FA.T.FD 

2 mfd. 600 VDC. OIL FILLED 

1 mfd. 600 VDC. OIL FILLED 

4 mfd-500 VDC oil filled 
1-1-1-1200 VDC. OIL FILLED 

Each 
$1.98 

2.95 
.29 

10 for 2.49 
.39 

3 for 1.00 
.24 

5 for 1.00 
490 

50 mmfd-5KV-5 Amp. Vacuum Cond 

.59 
2 for 1.00 

119 

IS -185 Weston Voltmeter Model 433-0 to 150 
VAC 25 to 2400 cycles. $24.95 
New 

FLAP PITCH MOTOR 
24 VDC. will operate on AC -3300 or 11,099 11.P.MM. 

Complete with gear box and 95 limit switches ea. $2 L i7 J 

RT7/APN 1 

TRANSCEIVER UNIT - 
Used as an 
altimeter, it 
may be con- 
verted for sig- 
naling control 
circuits, etc. 
Complete with 
14 tubes and 
dynamotor they are in good used condition 
at the amazingly low price 
of $4.95 

PORTABLE VHF 
COMMUNICATION UNIT 

Two-way radio telephone equipment designed for oper- 
ation between 152 and 162 megacycles FM. Adaptable 
for many uses, a complete unit including the re- 
chargeable storage battery weighs but fifteen pounds, 
and is housed in a sturdy case 113¢"x9"x4)/i", provided 
with shoulder straps. 
This brand new set of big name manufacture comes 
complete with battery, battery tray, and $89.50 handset but less crystal 
Battery charger is extra at $1,. 95 

MOBILE VHF 
COMMUNICATION UNIT 

Adaptable for many mobile uses, this is a compact unit 
334,"xs"x153¢", operating on 152 to 162 megacycles 
FM. It is six -volt powered direct from storage battery, 
and is complete with the tone filter and crystal; hand- 
set, control box, antenna and installa- $1 29.50 taon kit. Brand new, ready to go W 

Extra 18" stub type antennae are available $2.95 

HEADSETS -MI KES 
11S-23 Hi Imp. Headsets New $2.95 

HS -33 Lo Imp. Headsets New 2.95 

HS -30 Hi Imp. Headsets New 1.50 
Used .79 

115-38 Lo Imp. Headsets Used .75 

T -17D Carbon Mike New 2.75 
Used 1.50 

T-24 H1 Imp. Carbon Mike New 1.19 

T-30 Throat Mike New .98 

T-45 (or Navy) Lip Mike New .98 

RC 150 EQUIPMENT 
Receiver BC 1161 A New $29.95 
Transmitter BC 1160 A New 29.95 
Control unit BC 1162 A. 

New but less tubes 14.95 
Signal Generator I 198 A New 24.95 

All shipments FOB warehouse. 20% Deposit re 

quired on all orders. Minimum order accepted - 
$5.00. Illinois residents, please add regular sales 

tax to your remittance. 

ARROW SALES, Inc. 
Dept. tirb 

1712-14 S. Michigan Ave., Chicago 16, III. 
PHONE: HArrieon 7-9374 
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Whether you require large quantities of relays for 
production runs or single units for laboratory or 

amateur work, Wells can make immediate delivery 
and save you a substantial part of the cost. 

This list represents only a few types of Special Relays. 
We also have huge stocks of Standard D.C. Telephone 
Relays, Midget Relays, Contactors, Keying Relays, 
Rotary and Slow Acting Types as well as many 
others. Write or wire us about your requirements. 

STOCK NO. VOLTAGE OHMAGE CONTACTS MANUFACTURER & NUMBER PRICE 
R-503 
R-749 
R-804 
R-250 
R-579 
R-294 
R-686 
R-246 
R -246A 
R-611 
R-283 
R-614 
R-262 
R-245 
R-527 
R-544 

12/32 VDC. 
600 VDC. 
550 VAC. 
115 VAC. 
220 VAC. 

27.5 VDC. 
115 VAC. 
115 VAC. 
115 VAC. 
24 VAC. 
12 VDC. 

18 24 VDC. 

12 VDC. 
6 12 VDC. 

12 24 VDC. 

100 

200 

125 
60 

200 
25 
50,50 
60/60 

3A, 2C 

Max. 28 Amps. 
16/38 Amps. 
Adj. Cir. Breaker .04-.16A 
IB 
1B 
2C 
1B 
lA 
lA 30 Amps. 
AC 10 Amps. 
lA 15 Amps. 
1C 

4 In. Micalex Lever 
In Series 
IC 

G.E. Ant. Keying 500W 2C6530 -653Aß1 
Allen Bradley 810 Dashpot 
Culler Hammer C -261173A34 Contactor 
Westinghouse MN Overload 
Adlake 60 Sec. Thermo Delay 
Edison 50 Sec. Thermo Delay 
Leach 1157T-5 20 Sec. ADJ. Delay 
Cramer 2 Min. Adj. Time Delay 
Cramer 2 Min. Aaj. Time Delay 
Durakool BF -63 
Onan Rev. Current 3H4512 R24 
Rev. Current Cutout 3H2339A El 
W. U. Tel. Co. 41C Single Current 

227668 For Scr-274N 
G.E. Push Button Remote Relay 

$ 2.25 
5.95 
3.50 

12.95 
6.95 
4.25 
4.95 

- 8.95 
8.95 
4.25 
1.00 
3.50 
3.75 

.95 
.95 

R-255 
R-669 
R-660 
R-651 

75 VAC. 
6 VDC. 

24 VDC. 

400 CYC. 

100 

IA 
1B, lA 

Stroke 
Solenoid Valve 

CR2791-R-106C8 
G.E. Pressure Switcn 2927B100 -C2 
Clare 400 
Cannon Plunger Relay =13672 

1.65 
.95 
.95 
.95 

2.50 
R-295 12 VDC. 275 Annuncitar Drop 2.15 
R-230 5; 8 VDC. 2 2A, 1C Guardian Ratchet Relay 2.15 
R-813 12 VDC. 12 Wafer Ratchet Relay From Scr-522 4.25 
R-275 12 VDC. 750 1A, 16, IC Guardian BK -10 2.75 
R-716 24 VDC. 70 2A/5 Amps. BK -13 1.45 
R-620 
R-629 

6, 12 VDC. 
9 14 VDC. 

35 
40 

2C, lA 
1C 10 Amps. 

Guardian BK -16 
Guardian BK -17A 

1.05 
1.25 

R-778 8 VDC. 4500 IC 5 Amps. Kurman BK -24 2.10 
R-720 24 VDC. 50 2C, Ceramic 45A High Power 1.35 
R-500 12 VDC. 10 10 2C 6 Amps. Str. Dunn. Latch & Reset 2.85 
R-816 12 VDC. 10. 15 2C 6 Amps. Guardian Latch & Reset 2.85 
R-811 48 VDC. 8000 1C Sigma 4R 1.65 
R-524 24 VAC, DC. Edwards Alarm Bell 
R-838 90 120 VDC. 925 2A Allen Bradley -Bulletin .702 

.95 

Motor Control 4.50 
R-839 100 125 VDC. 1200 3A Allen Bradley -Bulletin «200E 

Motor Control 4.50 
R-840 115 VDC. 1200 2A Allen &radley-Bulletin '209 Size 1 

Motor Control W, Type "N" Thermals 5.50 
R-841 115 VDC. 1200 4A Allen Bradley -Bulletin '309 Size 2 

Motor Control W'Type "N" Thermals 25.00 
R-842 115 VDC. 925 3A Allen Bradley -Bulletin -709 

Motor Control W Type "N" Thermals 5.50 
R-843 115 VDC. 1200 3A Allen Bradley -Bulletin «200 

Motor Control 4.50 
R-844 115'VDC. 1200 3A, 1B Allen Bradley -Bulletin 302 

Motor Control 4.50 
R-845 220 VAC. Intermit. 3A Allen Bradley -Bulletin ,=704 

Motor Control 4.50 
.R-831 7.5, 29 VDC. 6.5 1A/250A,1000A Surge Leach B-8 3.50 
R-837 110 VAC. 2A; 30 Amps. Leach 6104 2.75 
R-835 24 VDC. 2800 lA Dble. Brk., 10 Amps. Wheelock Signal, B1, 39 1.95 
R-836 220 VAC. 2A Ddle. Brk./10 Amps. Wheelock Signal, A7 37 3.45 
R-566 115 VAC. (Coil only, Not a complete relay) Leach 6104 
R-710 150 -Ohms. Coil Only Guardian ;38187 

.75 

.50 

Write For New Wells Catalog Each relay is new, individually boxed, and unconditionally guaranteed by Wells 

World's Largest Display of Radio and Electronic Components WELD 9,000 Square Feet of Display All On One Floor 7/ 
SALES, INC. 320 N. LA SALLE ST., DEPT, SL, CHICAGO 10, ILL. 
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E 
I 

U. S. NAVY 
SOUND POWERED BATTLE 

PHONES 

1 

Western Electric No. D173312, Type 
O. Combination headset and chest 
microphone as illustrated. Brand 
new Including 20 ft. of rubber 
covered cable $17.50 

IAutomatlo Elee. Co. No GL843A0. 
Similar to above but including 
Throat microphone In addition to 

Iclaret microphone. Brand new with 
20 ft. rubber covered cable.. $13.50 

I. 

MOTOR GENERATORS 
DYNAMOTORS, INVERTERS, ETC. 

2.5 KVA MG SET. Diehl Elec. Co. 
120V DC to 120V AC, 80 cy, 1 Ph. Complete 
with Magnetic Controller, 2 Field Rheos and 
Full Set of Spare Parts including Spare Arma- 
tures for Generator and Motor. Full $285.00 
speak on request. New 

2 KVA MG SET. O'Keefe and Merritt. 
115V DC to 120V AC, 50 cy. Idles as 3 Ph. 
gynce motor on 208V, 50 cy. New. 

$IExp5. rt cra0 
1.25 KVA MG SET. Allis-Chalmers. 
115V DC to 120V, AC. 80 ay, 1 Ph. Fully en- 
closed. Spiashproof. Ball Bearings. New.$97.50 

Same machine but for 230V DC operatlon.$I10.00 
Spare Parts for either machine $15.00 

MG SET FOR NAVY TIM TRANSMITTER. 
Type CG -21302. 
440V AC, 80 cy, 3 Ph, 1500 VA to 875V DC and 
300V DC. New $69.50 

DYNAMOTOR. Navy Type CAJO-211444. 
105/130V -DC to 13V DC at 40A or 26V DC at 
20NA. 

w 
Radio filtered. Complete with Line Swwiitch. 

DYNAMOTOR. Floor. 32V DC to 110V AC, 
60 cy, 1 Ph, 2.04 Amps. New $24.50 

DYNAMOTOR. Elcor. 32V DC to 110V AC. 
80 ay. 1 Ph, 0.43 Amps. New $17.50 

AMPLI DYNE -G. E. Model 5AM31NJ9A. 530 
Watte. 7500 R.P.M. Input: 27V DC, Output: 
80V. DC. Weight 3439 lbs. New $10.50 

AM PL 1 D Y N E -G. E. Model 5AM217J7 4600 
R.P.M. Motor Compound wound. 150 Watts. 
Input: 27V. DC. Output: 85V. DC Sig. Corps. 
U. 8. Army MG -27-B. New $26.50 

1 N VERTE R -Leland 
Input: 28V. DC, 38 
etc. 485 VA. New 

INVERTER -O. E. 
24V. DC, Output: 
New 

Elec. Co. Model PE206A. 
Amps. Output: 80 V. , 800 

$12.50 

Model 5D-21NJ3A. Input: 
115V. 400 cy, 485 Va. 

$12.50 

PE 218 INVERTER -G. E. 78189172. Input: 
28V. DC, Output: 115V, 400 cycles atm1.5 KVA.05 
D. C. MOTOR -G. E. Model 5BA 50LJ2A 0.5 
]9P. Armature: 27V. at 8.3 Amps. Field: 60V. 
at 2.3 Amps. R.P.M. 400. New $12.50 

DYNAMOTOR -Type PE94C. For use with 
SCR522 Transmitter -Receiver. Brand new in ex- 
port oases $9.50 

1 - 

SYNCH RO 
GENERATORS 

Brand new -Gov't. sealed and 
inspected -Packed in overseas 
cana, Synchro Transmitters 

115 V., 60 cy. opera- 
tion. Precision ac- 
curacy made for gun 
fire control. Cost 
Gov't $90.00 each. 
Wgt. 5 lbs. Dimen- 
sions: 4W' L x aye". 
Brand New $17.50 
Per Pair 

All prices indicated are 
F O B Tuckahoe, New 
York. Shipments will be 
made via Railway Ex- 
press unless other in- 
structions issued. 

Fmeromowe iiiMB ilitiin0M0iunmMnnl.hill 

S. G. RADAR EQUIPMENT 
Navy Yard Spares for 

Model SG Radar 

Consisting of the following: 

2-CRP-20ABM Rectifier Power Units for mod- 
ulation generators. 
2-CRP-20ABM Rectifier Power Units for Radar 
Receivers. 
2--CRP-35AAH Modulation Generators. 
2-CRP-48ABD-1 Radar Receivers (including 
R-906 Gain Controls for Range and Train In- 
dicators). 
2-CRP-60AAN Signal Monitors. 
2 -Complete Transmitter R.F. System coupling 
assemblies including -10087 magnets and Du- 
Diexing tube cavity assemblies. 
1 -Complete Power Control Chassis. 
2 -Complete Driver and modulator assembly in- 
cluding driver chassis with delay line, Modulator 
and Driver Rectifier Tube Assembly and Driver 
Rectifier Power Unit. 
2 -Complete sets of equipment spare part neon - 
slating of R.F. Assemblies, motors and acces- 
sories, switches, interlocks, fuzes, fuse holders, 
fuse links, relays, contacts, crystals, thermostats, 
R.F. inductors, capacitors, sockets, test equip- 
ment, cables, resistors. etc., as listed in Navy 
Spare Parts List WB3885. 

All above in new and unused condition packed 
in original metal spare Darts boxes. 

RADAR COMPONENTS 

CRP-23AGC Load Dividers for use with S.G. 
Modernization Kits. New. 
CBM-50AFO Navy type Radar Repeater Adaptera. 
New and complete with 14 tubes, coax fittings. 
installation plans and wiring diagram. 
Synchro Amplifiers. New. 
Type CARD 23AEK Bearing Control Units. New. 
Type T.D.Y., SO -1, 50-13, SO -3 Radar Antenna 
Assemblies. New. 
Radar Crystals Raytheon 98.35 KC. 
Type SO -11 Radar Modulator. 
Type SO -1 Transmitter Receivers. 

MODEL AN/APA-10 
PANORAMIC ADAPTER 

Provides 4 Types of Presentation: 
(1) Panoramic (2) Aural 

(3) Oscillographic (4) Oscilloscopic 
Designed for use with receiving equipment AN/ARR- 
7, AN/ARR-5, AN/APR-4, SCR -587 or any receiver 
with I.F. of 455kc. 5.2mc. or 30mo. 
With 21 tubes including 3" acope tube. Converted 
foroperation on 115 V. 60 cycle source. 
PRICE $245.00 
AN/APA-10 80 Page Tech Manual $2.75 

MICROWAVE TUNING UNITS 
Tuning Units for APR -1 or APR -4, TN -18 (38-95 
mc.) TN -17 (74-320 mc) TN -18 (300-1000 mc.) 
These front ends may be used with any 30 mc. IF 
amplifier or as converters into receivers tuned to 

30 mc. 

LINEAR SAWTOOTH 
POTENTIOMETER 

W.E. KS -15138 
Ilas continuous resistance wind- 
ing to which 24 volts L.C. is 
fed to two fixed taps 180° apart. 
Two rotating brushes 180° apart 
take off linear sawtooth wave 
voltage at output. 

Brand New $5.50 

LAVOIE FREQ. METER 
MICRO -WAVE 

375 to 725 MCS 

Model TS -127/U is a compact, self-contained, preot- 
slon (± 1 MC) frequency meter which provides quick. 
accurate readings. Requires a standard 1.5V "A" and 
45V "B" battery. Has 0-15 minute time switch. Con- 
tains sturdily constructed HI -"Q" resonator with av- 
erage "Q" of 3000 working directly into detector tube. _ 
Uses 957, LSO and 354 Tubes. Complete, new with 
inst. book, probe and spare kit of tubes. Lees bat- 
teries. Write for descriptive $69.50 
circular 

RAYTHEON VOLTAGE REGULATOR Adj. Innut 
taps 95-130V.. 80 ay. 
1 Ph Output: 115V., 
80 Watts, 34 of 190 
Reg. Wt. 20 lbs. 836' 
H x 8W' Lx 4%" W. 
Overload tected. 
Sturdily constructed. 
Troplcallzed. 

Special.... $14.75 

400 CYCLE TRANSFORMERS 
AUTO. 400 oy. O.E. Cat. No. 800184 
KVA .945S -.520P. Volta 460/345/230/115. b 
FILAMENT. 400/2600 cy. Input: 0/75/80/85/105/ 
115/125V. Output: 5 V 3A/ 5 V 3A/5 V 3A/ 5 V SA/ 
5V6A/5V6A/6.3V8A/6.35A. New $1.95 
THYRATRON POWER. 400/1600 cy. Raytheon 
U%-8878. 400/1800 cy. Pri: 115V, Bec: 50-0-50V 

PLATE WECO 
1.2A. S 5eÓ. 400/80Ó1780. 

New 
o9. Pri:1A5ó 

Sec: 1350-0-1350 at .057A (2700 V Total). Elec- 
stat shlded. Wt. 2.3 lbs. New $2.95 
PH: E 115PLH 

& 
F1L WECO 

Wdg. 1 25V at 008A.OFil.4Wdga. 
6.4V4Á/2.5V1.75A/6.4V.8A. Elecstat ahideds2. 

. 1.4 lbs. New 
FILAMENT. 400/2400 cps. WECO KS9553 Pri: 
115V. Seo: 8.2V1.25A/6.35V1.5A. Eleestat 
Aided. Wt. 0.5 lbs. New $1.65 
PLATE & FIL. 400/2600 cy. Pri: 0/80/115V. Sec 
#1=1200VDC at 1.511&A. Bea#2=400VDC at 
130MA. Fil. Secs: 6.4V4.3A/6.35V0.8A. (ins 
1500V) /5V2A/5V2A $3.95 
RETARD. 400 cy. WECO K89598. 4 Henry 

ry I 100MA 

400 CY. SERVO TRANSFORMERS 

G.E. #68G665% Pri: 57.5V. Sec:#1=28.75V. Sec: 
32G.E. #68V $1.50 
G.E. #6813668% Pri: 57.5V. Sec: 115V C.T. $1.50 
G.E. #68G667 Pri: 220V C.T. Sec: 220V $C.T.. 

50 
G.E. #680668% Pri: 115V. Sec: 275V/275V/ 
275V/275V/230V/230V/6.3V CT/6.3V CT $3.50 

60 CYCLE TRANSFORMERS 
1.5 KVA STEPDOWN. O.E. Cat. No. 766173. 
Psi: 115/230V Sec: 23/11.5V. Either high voltage 
connection may be used with either low voltage 
connection 95 
50KVA STEPDOWN. Standard Trans Corp. trans 
type MD. Pri: 450V111Á, Sec: 117V427Á. Navy 
type. Ambient temp. 50 Deg. C 125.00 
FILAMENT. Raytheon Hypersil Core. Pri: 115V. 
Sec: 8.3V22Á/6.3V2.4A/6.8V2.25A/8.3V0.8 jI 5 for 1700V 

PULSE TRANSFORMER 
PULSE. WECO ES -9563. Supplies voltage peaks 
of 3500V from 807 tube. Tested at 2000 Pulsea/ 
sec and 5000V peak. Wdg. 1-2=18 ohms. Wdg. 
1-3=72 ohms. L of Wdg. 1-3=.073-.082sá. 

at 100 cps 

a 

High Voltage Capacitors a 
Oil Filled 

.25 MFD., 20KV $17.75 - 

.25 MFD., 15KV $16.75 

.5 MFD., 25KV $26.50 S 
1 MFD., 15KV $18.50 
1 MED., 7.5KV $ 7.95 =_ 

All brand new. Made by 
prominent manufacturers. 

u i 
u 

PARABOLOIDS j 
Spun Magnesium dishes 1734" dia., 4' deep. Mount- 
Mg brackets far elevation and azimuth control 

Pole. Brand new per pair $8.75 

SWEEP GENERATOR 
CAPACITOR 

High 
eilvverplatedeed 

ball bearings. 
coaxial ype 

stator5/10 

mmfd. Brand new. 
$2.50 

rear. 1W' a 1%' opening in center for di- 

ELECTRONICRAFT 
INC. 

5 WAVERLY PLACE TUCKAHOE 7. N. Y. 
PHONE: TUCKAHOE 3-0044 

All merchandise guaran- 
teed. Immediate delivery, 
subject to prior sale. 

All Prices Subject to 
Change Without Notice 

® 
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SEARCHLIGHT SECTION 

TEST EQUIPMENT 

X Band Spectrum Analyzer 8500-9600 Mc., 
calibrated linear below cut-off attenu- 
ator, calibrated frequency meter, tuned 
mixer, 4 f.f, stages, 3 video stages over- 
all gain 125 db., regulated power sup- 
ply. 

S Band Spectrum Analyzer 2700-3900 Mc., 
similar to above. 

X Band Test Load low power low power 
$20.00 

X Band Below Cut -Off Wave Guide At- 
tenuator, with calibrated dial, type N 
input connector, output connects to 
1/2" x 1" wave guide $55.00 

X Band Test Load, low power $15.00 
TS -62 X Band Echo Box with r.f, cable 

and pick-up antenna. 
TS -33 X Band Frequency Meter, 8500-9600 

Mcs. Crystal detector and 50 micro -amp. 
meter. Indicates Resonance. Connec- 
tion for scope available. 

TS-45A-APM-3 Signal Generator, 8700- 
9500 mc., 110 V. 60-800 cps. 

TS-35/AP X Band Signal Generator, 
pulsed, calibrated power meter, fre- 
quency meter, 8700-9500 mc. 

30 MC I.F. STRIP, VIDEO, and AUDIO 
AMPLIFIER AND 110 Volt 60-2600 cps 
POWER SUPPLY, Bandwidth 10 mc, 
new, part of APR -5 Receiver 

$65.00 less tubes 
AMPLIFIER STRIP AM-SSA/SPR-2 contains 
I. F. amplifier, detector, video amplifier, 
pulse stretcher and audio amplifier and 
Rectifier Power Unit PP-155A/SPR-2 band- 
width 10 mc, center frequency 30 mc, sensi- 
tivity 50 microvolts for 10 milliwatts output. 
Power supply 80/115 V ac, 60-2600 cps 1.3 
amps. 

X Band Test Load, 50 watts, average 
power 1/2" x 1" waveguide. Sand 
load TS 108 $35.00 

HI POWER X BAND TEST LOAD, dissi- 
pates 280 watts of average power for 
5/8" x 11/4" waveguide, VSWR less 
than 1.15 between 7 and 10 KMC 

$150.00 

S Band Signal Generator Cavity With 
Cut -Off Attenuator, 2300-2950 mc.. 
2C40 tube, with modulator chassis 

$30.00 

High Pass Filter F-29/SPR-2, cuts off at 
1000 mc. and below; used for receivers 
above 1000 mc $12.00 

UPN-1 S Band Beacon Receiver -Trans- 
mitter $75.00 

S Band Test Load TPS-55P/BT, 50 ohms 
$12.00 

High Pass Filter F-29/SPR-2, cuts off at 
1000 mc and below; used for receivers 
above 1000 mc $12.00 

TS -125 CALIBRATED S BAND POWER 
METER with attenuator. 

TS -155 S BAND SIGNAL GENERATOR 
and Power Meter. 

S Band Mixer, tunable by means of slider, 
type N connector for the R. F. and local 
oscillator input, U.H.F. connector for 
the I.F. output, variable oscillator in- 
jection $30.00 

TS -110 S Band Echo Box 2400-2700 mc, 
portable $110.00 

HI POWER S BAND TEST LOAD, dissi- 
pates 1000 watts of average power, for 
11/2" x 3" waveguide. Range 2500 to 
3700 MC. 

TS-203/AP CALIBRATED SELSYN.. $10.00 

GENERAL RADIO PRECISION WAVE - 
METER TYPE 724A, range 16 kc to 50 
mc. 0.25% accuracy. V.T.V.M. reso- 
nance indicator, complete with accesso- 
ries and carrying case NEW $175.00 

HEWLETT - PACKARD - AUDIO SIGNAL 
GENERATOR 205A $230.00 

RADIO RECEIVER BC -967T2, 18-160 mc. 
3 bands FM/AM, 110 V, 60 cps. $200.00 

RADIO RECEIVER BC -969-B, 15-150 kc. 
$150.00 

MEASUREMENTS 78E, 50-75 mc, cali- 
brated output $100.00 

FERRIS MODEL, 22A SIGNAL GENERA- 
TOR, 85 kc to 25 mc. Output, 2 micro- 
volts to 1 volt, modulation variable, 
good working order $175.00 

FERRIS MODEL, 10B SIGNAL GENERA- 
TOR, 85 kc to 25 mc, calibrated output, 
good working order $100.00 

TS -184 Echo Box and Attenuator for APS- 
13. 

TS -226 Peak Power Meter for APS-13. 

TS -89 Voltage Divider for measuring high 
video pulses, ratios 1:10 and 1:100 
transmission flat within 2 db 150 c.p.s. 
to 5 mc., with cable for attaching to 
syndroscope. 

Waveguide Below Cut-off Attenuator 
L 101-A U.H.F. Connectors at each end 
calibration 30-100 db $10.00 

FIXED ATTENUATOR PADS. 20 db+0-2 
db DC -1200 mc, 50 ohms, VSWR 1.3 or 
less, 2 watts average power $30.00 

WAVEGUIDE BELOW CUT-OFF ATTEN- 
UATOR, Type N connectors, rack and 
pinion drive, attenuation variable 120 
decibles, calibrated 20.120 db, frequen- 
cy range 300-3000 mc $35.00 

WAVEGUIDE BELOW CUT-OFF ATTEN- 
UATOR same as above except input is 
matched in range of 2200-3300 mc. 
VSWR less than 1.2 $54.00 

PULSE TRANSFORMER 132-AWP ... $8.00 

PULSE TRANSFORMER GE 69G, 828 G-1 
$6.00 

HYPERSIL CORE CHOKE, 1 Henry. West- 
inghouse L-422031 or L 422-32....$3.00 

PULSE FORMING NETWORK, 20 kv., .92 
micro -second, 50 ohms, 800 p.p.s. $40.00 

PULSE INPUT TRANSFORMER, permalloy 
core, 50 to 4000 kc.. WE -D161310. im- 
pedance ratio 120 to 2350 ohms $3.00 

TRANSFORMERS, 115 volts. 60 cps pri- 
maries: 

1. 6250, 3250 and 200 volts, tapped 
primary voltage doubler, 12.5 kv. 
ins. $14.00 

2. 6250 volts 80 ma. G.E. voltage 
doubler, 12.5 kv. ins. $12.00 
3. 2 secondaries at 500 volts 5 amps 

each, at 210 pounds $50.00 

W.E. NETWORKS: D161638, D-161844, 
D-162627, D-162629, D-162631, D-162632, 
D-162624, D-162635 $1.00 each 

SD -3 SHIPBOARD RADAR, New and com- 
plete with test equipment $1050.00 

SQ RADAR, used but in good working 
order, complete with antenna, control 
unit $650.00 

SN RADAR, used, good working order, 
complete $550.00 

UG-27/U TYPE N RIGHT ANGLE ADAPT- 
ERS 10 for $5.00; 1000 for $250.00 

U.H.F. RIGHT ANGLE ADAPTER 
10 for $2.50; 1000 for $125.00 

ELECTRO IMPULSE 
LABORATORY 

P. O. Box 250 Eatontown 3-0007 Red Bank, N. J. 
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1000 KC crystal BT cut $3.95 
3" scope shield 1.29 
2 speed dial drive for 1/a" shaft ratios 5:1 1 to 1 .39 
ATC 100 mmfd air trimmer screwdriver shaft .29 -10 +5 Weston modulation meter Weston 301 8.95 
.137 key .69 
500 watt 12.5 ohm power rheostat 3.49 SPECIALS OF THE MONTH 

50 mmfd 5 KV GE vacuum condenser $1.49 
2v, 6v, 12v vibrators any type .98 
Rotary switch GE Mycalex, 2 deck SP3T .39 
1 mfd 5000e oil condenser Micamold 2.98 
2 mfd 3000v oil condenser Aerovox 3.25 
3 mfd 4000v oil condenser Micamold 3.95 
24 mfd 1500e DC 3KV flash. Excellent for speed 

lamp 3.95 

TUBES!! BRAND NEW! STANDARD BRANDS! NO SECONDS! COMPARE! 
OA3/VR75 
OB3/VR905 1.89 
0C3/V11105 .74 
OD3/Vß150 .48 
1822 ... 2.95 
1B23 ... 8.75 
113e4 ... 4.95 
1826 ... 2.95 
IB27 . . 24.50 
1B32 .. 1.79 
11336 . . 24.96 
1838 32.50 
1N21 Xtal .59 
1N21A Xtal .89 
1N21B Xtal 1.39 
1N22 Xtal .89 
1N23 Xtal .79 
IN23A Xtal .79 
11423B Xtal 2.95 
1N27 Xtal 1.69 
1N34 Xtal .79 
1N344 Xtal .85 
1P23 ... 2.95 
1P24 ... .79 
1821 ... 3.79 
2491 ... 4.95 
221/RK33 

4.35 
2022/7193 .19 2C219 
2C34/RK34 .27 
2C39 .. 24.50 
2C40 .. 3.45 
2C43 . . 8.95 
2C44 
2C51 .. 5.75 
2D21 .. 1.25 
2E22 .. 1.19 
2É28 . . 3.39 
2E30 .. 2.29 
23214 .. 7.95 
2322 8.45 
2326 .. 1Ó.95 2330950 

.. 38.49 
2332 .. 12.95 
2J33 .. 18.95 
2138 .. 97.50 
2J37 .. 12.75 
2338 .. 9.95 
2J39 .. 19.95 
2340 .. 24.50 
23464 .. 15.75 
2349 . 39.50 
2J50 .. 22.50 
23543 .. 22.95 
2J5S . 69.50 
2J81 .. 24.50 
2362 .. 34.50 
2K25 . 19.75 
2K28 .. 24.95 
2K29 .. 24.50 

4 59 
3B22/ELIC 1.35 
3823/ßK22 4.85 
3B24 ... 1.59 
3824W... 2.89 
313213 ... 1.49 
3B27 ... 1.95 
3828 ... 7.95 
3BP1 .. 2.59 
3C22 ... 39.50 
3023 ... 5.95 

3C24/24G § .39 
3C31/C1B. 3.49 
3C45 ....12.75 
3091 . 1.39 3CP1-S1.. 2.25 
3DP1 .... 3.10 
3DP1A . 3.95 
3DP1-524 4.75 
3D21A .. .98 
3E29 .... 9.95 
39E1 .... 1.15 
3GP1 .... 4.45 
3HP7 .... 2.89 
4-65A ...14.21 
4-125A .. .26.95 
4-250A ...29.95 44910 3.95 
4822/ELSB 9.95 
4B24/EL3C 4.75 
4B25/6CF. 7.50 
41328%2000 4.95 
41332 .... 9.95 
4C27/CV92 49.50 
4C35 ....22.50 
4D22 .... 9.95 
4D32 12.95 
4E27/257B 

14.95 
5AP1 .. 1.79 
5AP4 .. 1.79 
5891 .. 2.29 
5BP4 .. 2.39 
5CP1 .. 1.39 
5CP7 .. 3.49 
5022 ..49.50 
5D21 ..18.95 
5FP7 .. 1.19 
5091 .. 2.69 
5JP1 ..24.45 

.192 .. 8.95 
5.194 ..24.45 
5323 ..12.95 
5329 ..12.95 
5330 ..49.50 
091 
5N91 .. 2.49 
6C21 ..18.95 
6F4 5.79 
634 4.59 
7897 4.49 
9097 8.95 
9391 5.95 
9097 19. 3.49 
10894 18.95 
7DP4 17.95 
10 .25 
12DP7 11.95 
12097 12.75 
12HP7 12.75 
12LP4 22.50 
15E .. 1.19 
15R .59 
16494 42.50 
16094 42.50 
1978 . .87 
23D4 . .19 

30 SPEC.. .25 3570 .. 5.95 
45 SPEC.. .19 

5.9 
75TL . 5.95 
100R .89 
100TH 9.95 
121A . 2.65 
203A . 5.95 
211 .39 
212E . 49.50 
215A . .19 
217C . 6.75 

227A/5C27 
249C ....§2.49 1.75 250R .... 5.95 
250TH ...18.95 
250TL ...18.95 
274A ... 5.50 
274B ... 1.95 
276A ... 6.95 
293A ... 2.98 
294A ... 3.95 
300B . 9.95 
304TH ... 3.65 
304TL ... 1.29 
305A 24.95 
307A/RK75 6.95 
310A .... 6.95 
323Á/H..24.50 
327A/5C37 2.49 
328A ..12.95 
331A ..12.95 
350A .. 1.98 
350B .. 1.69 
368A8 .. 2.39 
371A371B 

38 
.59 

3934 . 3.49 
394A .. 3.49 
417A .. 8.95 
434A .. 2.95 
446B 1.79 
450TH ..19.95 
45070 ..44.50 
527 9.75 
559 .98 
575A 11.95 
70IA 2.95 
702A 2.69 
703A 2.39 
704A 1.05 
705A .89 
706B 24.95 
706CY 16.95 
706FY 42.50 
706GY 42.50 
707B 14.95 
708A 
709A 

801A 
802 
804 
805 
808 
807 
808 
809 
810 
811 

3.95 
7103/8011 .85 
713A .79 
714AY ... 3.52 
715A ... 6.49 

715C ...22.45 7174 .. .55 
721A ... 2.25 
722A ... 2.95 

723A/B ..12.95 
724B ... 2.69 
725A ... 6.45 
726A ... 4.95 
726B ...29.50 
728C ...49.50 
730A 
750TL ...79.50 

1.69 .. .25 3.89 
3.10 
6.45 
3.65 

29.95 
1.49 
1.29 
2.25 
9.55 
2.10 

881228 $2.45 
6.90 

813 6.85 
814 2.25 
815 2.25 
816 1.05 
826 .39 
828 9.95 
829 7.45 

9.95 
830B829B 3.19 
832 4.95 
832A 
83833A8A 

33.95 
837 

1.25 
35 

838 2 35 
841 .33 
843 .27 
845 3.75 29.50 84 
851 13.95 
852 6.25 
880 6.95 
861 . 10.95 
864 .29 
8658663 1.45 

1.05 
868JR 1.05 
869E 26.50 
872A 1.25 
874 .89 
876 .35 
878 1.69 
884 1.39 
885 1.39 
902 3.39 
905 2.59 
908 7.95 
918 1.49 
923 1.72 
927 1.09 
930 .79 
D31A 3.59 
954 .19 
955 .24 
958 .24 
957 .22 
958 .22 
959 .49 
901/1.7E16 .22 
1603 1.98 
1613 .49 . 
1614 1.29 
1616 .. .59 
1822 :. 1.44 1624 . .98 
1825 . .18 
1828 . .24 
1629 .. .25 
1630 .. .98 
11831632 

.85 

.79 
1633 .69 
1634 .. .75 
1638 2.95 
1638 .65 
1644 .. .98 
1654 2.39 
1665 1.19 
1851 .89 
1960 .79 
1961 4.99 
2050 1.19 
2051 .. .39 
8005 4.59 
8011 .49 
8012 1.29 
8013 . . 1.39 

8014 
8020 
8025 
9001 
9002 
9003 
9004 
9005 
9006 
CIJA 
C5B 
C6A 

.518.95 
.89 

3.69 
.39 
.32 
.49 

1..4934 

8..9518 
6.75 

.. 1.85 ..49.50 ..14.95 
.14.95 ..19.95 

H71148 .. .79 
117115 .. .79 
HY615 .19 
KC4 ..37.50 
KÚ610 .. 6.95 
ML101 . 49.50 
REL21 .98 
RK20 . .. 7.95 
1íK33 . .. 414.95.24 
ßK34 . .27 
RK48A .. 
ßK59 .. 1.49 
111(65 . ..24.50 
1íK72 . .. .59 
RX21A .. 213 
RX120 .. 8.95 
V70D . 
VR78 . 
VR91 . 

7.95 
4.45 

CIOOD . 1.49 
CK5O2AX. 2.95 
CK503AX. 2.95 
CK505AX. 2.25 
CK506AX. 2.25 
CK507AX. 2.25 
CK512AX. 2.25 
CK571 AX. 8.45 
CK1005 .. .15 
('K1008 .. .63 
E1148 .. .29 
F.F50 . .. .69 
F123A .. 7.95 
F1273 ..22.50 
F128A ..89.50 
F606 . ..37.50 
F680 . ..49.50 
F862 . .397.50 
F017 . .. 3.95 
F0273 .. 8.75 
FG32 . .. 7.95 
FG57 . ..12.95 F081A .. 3.29 
FG105 .. 8.95 
F0172 ..29.50 
0L146 .. 8.95 
GL434A .. 2.69 00451 
GL502A 
01.562 
GI.592 
119125 

. 7.35 

. .29 

. 1.10 
VR92 . .69 
VT127A . 1.98 
VT158 .14.95 
VU29 . . 2.95 
VU111 . .49 
WL468 . 5.95 
WL530 .12.75 
WL531 . 1.75 
WL532 . 1.89 
WL578 .89 
WL618 .37.50 
WL619 .18.95 
WL677 .34.50 
WL681 .22.50 

OA2 
OA4G 

0Z4 
01A 
IA3 
IA4P O 
iAAA6GT 17GT N 
1B3/8016 m 
185/25S F 
1B7GT 

1CBGT 
ur 

IC7G Z 
1D5GP Z. 1D7G 
1DSGT W 

1É7GT W _V 

1F5G 
1F4 C 
1G4GT J0 1013074 V1 
1H4G 
3HSGT V Z 
1HGT N J 
136BGT 

Q 1LA4 U> 
1LA6 
11.84 icg 
ILC1LDB I -d 

5 pá1LE3 Z 
1005 
1LH4 40 
1N5GT 
1LN5 > W 

1PSGT tí0_. 

10R40T íZil= 
1R5 
134 C W 
155 Wm 
1T5GT 3J 
lU4 lääJ 

J 
2A46 Z 
2A8 O2A7 -CO 
287 ~ 7 
2X20 Z~ 
2X2A F W 

345 W 4 3A8 C 387/1291 C 3D6/129£ 
3Q4 
3LF4 

3Q5GT W 
3S4 2 
3V4 F- 
5R4GY 
5T4 
51X40 
5V4G 
5W4 0 5X40 
5Y3GT 

5Z35Y4G 

5Z4 
6A3 
6A4LA 
636 
8A7 
8A8 
6AB7 
6AC5GT 
6AC7 
6AD7G 
OAE6G 
6AF6G 
6AG5 
6307 
63116 
63.75 
OAKS 
63103 
6AL5 
6ÁQ5 
6AQ6 OS 
OARS 
63176 
633,8 
6ß4G 
6860 
8137 
888G 
61336 
ß6E8 
ß8F6 
68060 
61386 
6638 
604 
6C5 
6C6 
6C8G 
6D6 
6D8G 
6E5 
6F5 
696 
8F8GT 
6F7 
8980 
6G6G 
686 
6H8GT 
635 
6356T 
638 
637 
6370T 
8K5GT 
6K6GT 
6K7 
BLSG 
8L8 
61,80 
6L8GA 
6L7 
61,76 
6N7 
6Q7 
6R7 
6670. 
'MGT 
6537 
6SC7 
6811701 
66E5 
65F5GT 
85E7 
6507 
6587 
6537 
6SK7 
6SL7GT 

69N7GT 
6507 
6SR7GT 
6557 
6577 
65U7GTY 
BSV7 
6T7G 
678 
6U5G 
6U6GT 
6U70 

8V8GT 
6W4 

BX4 
0 

6XSGT 
676G 
8Y7G 
6Z7G 
6ZY50 
7A4/XXL 
7A5 
7A6 
TAT 

7AG7 
784 

788 
787 
7C4 
7C5 
706 
7C7 
7E5 
7E6 
7E7 
7107 
7K7 
7L7 
7N7 
7Q7 

7S7 
7V7 
7W7 
7X7 
7Y4 
7Z4 
12A 
12A8 
1237 
12A8GT 
12AH7GT 
12AL5 
12AT8 
12AT7 
12AU8 
12AU7 
12AV6 
12BA6 
128E6 
12C8 
12F5GT 
12116 
1235GT 
12J7GT 
12K7GT 
12K8 
12Q7 
12SA7GT 
128C7 
12695 
12697 
12SG7 
12887 

TUBES!! 
12537 
12.587 
1251,7 
12ßN7 
12SQ7 
12SR7 
12Z3 
1434 
14A7 
14138 
14F7 
1498 
14H7 
1437 
14N7 
14Q7 
14R7 
19 
24A 
2506GT 
25Z5 
25Z8GT 
28 
27 
28D7 
30 
31 
32 
32L7GT 
33 
34 
35/51 
3535 
3585 
35C5 
35L6GT 
35W4 
35Y4 
35Z3 
35Z4 
3515 
36 
37 
38 
39/44 
41 
42 
43 
45 
45Z3 
4525 
48 
47 
48 
49 
5045 
5085 
SOCS 

50060T 
53 
57 
58 
59 
7ÓL7 
71A 
75 
78 
77 
78 
80 

82 
83V 
84/8Z4 

ggY W 
117L7/M7 G 117N7 
11797 
11733 
11736 

Input 
O -20V AC 
Type No. 

SELENIUM RECTIFIERS 
FULL WAVE BRIDGE TYPE 

Current 
Output 

0-14.5V DC 
Price 

2001 1.2 Amps $ 2.49 
20E1 2.4 Amps 3.49 
20F1 6.4 Amps 4.95 
20K1 13.0 Amps 8.95 2031 17.5 Amps 11.95 
20K2 28.0 Amps 17.95 
20K3 39.0 Amps 24.95 
20K4 52.0 Amps 29.95 
20K5 65.0 Amps 35.95 
0.40v AC Current 0 34v DC 
4001 .8 Amps $ 2.95 40E1 1.2 Amps 3.89 4091 3.2 Amps 5.25 40K1 6.0 Amps 9.95 4031 9.0 Amps 12.95 40K2 12.0 Amps 18.95 4032 18.0 Amps 22.45 40K4 24.0 Amps 32.50 40K5 30.0 Amps 34.95 4034 36.0 Amps 39.50 
0.120v AC Current 0-100v DC 
40D14 .6 Amps $ 7.85 40EIA 1.2 Amps 10.76 40F1A 3.2 Amps 16.65 40K1Á 6.0 Amps 24.75 40314 9.0 Amps. 32.95 

CENTER TAPPED RECTIFIERS 
Single Phase Full Wave Bridge 

10.0.10v AC Current 0.8v DC 
10111 1.2 Amps $ 1.89 
10E1 2.4 Amps 2.25 
IOF1 8.4 Amps 3.87 
IOK1 12.0 Amps 4.95 
1031 16.0 Amps . 7.95 
10K2 24.0 Amps 10.75 
10K3 36.0 Amps . 14,75 
10K4 48.0 Amps . 17.75 
10K5 60.0 Amps 19.95 
10K6 72.0 Amps 25.57 
10K7 84.0 Amps. 27.95 
1038 96.0 Amps. 32.50 
10K10 120.0 Amps. 42.50 
Let us bid on your special selenium rectifier wants in 

any quantity 

TRANSFORMERS -115V 60 CY 
HI -VOLTAGE INSULATION 

6250v or 3850v or 2600v @ .056 arms $13.95 2700v 2 MA; 6.3v @ .8A; 2.5v @ 1.75A 4.95 2500v 15 MA 3.49 1000v 4 MA; 350.0-350v @ 150 MA; 8.3v 
4.45 154Óv9Q 5 MA; 340-0340v @ 300 MA 4.35 1120-0-1120v @ 500 MA; 12v CT 143; 2.5v 01P 1; 17v GD 2.5A; 32v @ 25MA; 115/ 

18.84 925v @ 10 MA 525-0-525v @ 60 MA; 2X5v 
lÁ 6.3v CT g 3.64; 8.3v ® 2A; 6.3v 

E.55 700-0-700v @ 300 MA 7.55 500.0.500v 175 MA 4.55 430-0-430v 340 MA; 8.3v CT ® 8.34; Sv 
4256A 4.85 0.425v @ 75 MA; 8.3v ® 1.5A; 5v @ 3A 3.65 415-0-415v @ 60 MA; 5v CT @ 2A; 115/230 

405-0--405v p 150 MA; 8.3v CT e 21/2A; 5v 
4.97 

@ 3A; 2.5 CT @ SA...... 
.2;h: 

. . 4.35 
400-315-0]00-315v 200 MA; 2xe.3v @ 9A; 

5v @ 3A; 2.5v @ 2A 5.35 500-385.0-385v @ 200 MA; 3x6.3v ® .8A; 5v 3A; 2.5v 2A 4.75 
0-325v 12 MA; 255-0-255v @ 240 MA 4.25 3000-300v 

32 
65 MA; 8.3v @ 2.5A; 8.3v @ 

lA; 2x5v 2A 3.25 800-80v @ 25 MA; 5v (e 2A; 5v e 4A 2.97 0-17.4/21.6/25.8v @ 400 MA; 6.4v ® .SA; 2.6v CT @ 2.5A PH 115/230 3.85 
18 or 36v 15A..58.75 13.5v CT @ 3.25A 2.17 12.8v CT lOA; l lv CT 41 6.53 6.35 3x10.3v CT (q 73..$6.95 6.3v @ lA .77 6.5v 12A; 6.3v 23: 115v e .1A 3.50 6.4v 103; 6.3v 63 2.77 6.5v a3 8A; 6.5v @ 6A; 2.5v (A 1.75A .17 6.3v ó IA; 2.5v (4 2A..52.29 4-0-4v ® 14 .87 6.3v CT @ 3.5A; 2x2.5v CT @ 3A 2.97 5v CT @ 20A; 10 KV INS 8.95 .6v @ 154 RMS 1.47 

TRANSFORMERS -220v 60 Cyc 
512.5.0.512.5 @ 427 MA § 5.35 355V @ 6A; 4v @ .25A 2.95 306.3v CT @ 33; 8.3v CT @ 1.6A........ 2.95 10v CT @ 6.53 8.3v CT e 2.5A; 6.3v CT 

Step1.8A 22Pr 3.95 Up Down0/440 1110/220, 500 watt 10.95 Step Up/Down 110/220, 220/440 800 watt.. 14.95 

EQUIPMENT SPECIALS 
APN-1 Altimeter Xceiver Like New $ 7.9$ 
ATR Inverter 12v DC in 110V AC Out 125 w 

Int. 100 w Cont. New 14.95 
AN/CRW-2 UHF Receiver New 5.95 
ßC357 Beacon Receiver Good 3.45 
BC433 Receiver Good 24.94 
BC456 Modulator Good 1.98 
804343 Control Box/BC433 Used 1.95 
BC458 Transmitter New 8.95 
BC802A Control Box/SCR522 Used .39 
BC778 Gibson Girl Good 3.95 
ßC958-121 Xmitter 100-158 MC New 39.50 
BC1016 Tape Recorder New 459.50 
B012063 Beacon Receiver Good 4.95 
CFI Navy Unit w/200KC Crystel New 14.95 
DM 19 Dynamotor 12v DC in 500V 200 MA 

Cont. Out Good 4.95 
EE8 Foundation Unit Good 4.95 
1.1N280 Compass Receiver Good 24.95 
MI10 Dynamic Chest Mike New 3.95 
PE94 Dynamotor/SCR522 Good 1.98 
PE97A Vibrator Power Supply New 6.95 
PE104 Vibrator Supply Excellent 24.95 
R89/ARN5 Receiver................New 9.95 
R89/ARN5 Receiver Less Tubes, Covers.Good 4.95 
SCR518 Altimeter Complete New 39.95 
T17 Carbon Mike New 1.98 Used 1.29 
TU25 Tuning Unit/BC223 New 1.79 

FILTER CHOKES HI V INS 
.025 11Y @ 1.383.51.98 
.05 HY @ 15A.... 7.95 
18H HY @.6A. 2.49 

Y @ 54 6.95 
2 HY @ 175 MA 1.49 
3 HY @ 50 MA .39 3/30 HY 250 M 3.65 
5 HY @ 

A 
70 MA/.2 

HY 350 MA Duel 2.39 
5.3 HY @ 775 MA 9.95 
10 HY @@ 55 MA .89 
10 HY g 100 MA 1.49 

RADIO HAM SHACK Inc. 
189 GREENWICH STREET NEW YORK, N. Y. 

10 HY @ 200 MA.$2.15 
10/20 HY @ 85 MA 1.49 
13 HY (4 130 MA. 1.55 
13 HY @ 250 MA. 2.95 14/3.5 HY @ 40/ 

400 MA 6.95 
15 HY @ 25 MA .59 
15 HY @ 70 MA 1.15 
28.5 HY 125 MA 1.98 
200 HY 30 MA 2.95 
325 HY 2 MA 2.95 
800 HY 1 MA 2.95 

PHONE DIGBY 9-0347 
WRITE FOR QUANTITY PRICES 
Prices subject to change without notice. 
F.O.B. NYC, minimurn order $10.00. 20 deposit required. All merchandise guaran- 
teed. 
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SEARCHLIGHT SECTION 

IMMEDIATE LOW FULLY 
DELIVERY PRICES GUARANTEED 
BROWN TELEPLOTTER 

RECEIVER 

Model 791X1 R 

115 volt 60 cycles 

Contains a pen 
driven by two 
balancing motors 
wh3^h writes on 
rear of a translu- 
cent chart. Pen 
arm position is in 
terms of two co- 
ordinates sup- 
plied balancing 
motors thru two 
amplifiers. Orig- inally intended 

for recording plotted or written data from 
central plotting board. Writes at one 
half scale on 18 in. chart. Discriminator 
input circuit designed to operate unit as 
function of two varying R.F. frequencies 
varying about mean of approx. 430 KC. 
Further data on request. (Shipping weight 
435 lbs.) 

Price $375.00 

Aircraft Generator 
Eclipse NEA-3 

Output 116 VAC; 10.4 
amps 800 cycles at 
2400 rpm. Also 30 
VDC at 6 amps. 
Stock #SA -306. Price 
$39.50 each. 

400 Cycle Generators 
Homeite 18A120D28-1 400 
cycle out at 1 phase 115 
v. 39 amps. Also a d -c out- 
put of 28 v. and 17.9 amps. 
Special at $175.00 each. 

C-1 Autopilot 
Amplifier 

Three channel servo 
amplifier for use in C-1 
Autopilot. 7 tubes. Stock 
#SA. 172. Price $24.50 
each. 

Pioneer Servo Motor 
Type 10047-2A. 2 0 400 cycle 
low inertia. 26 v fixed phase. 
45 v. max. variable phase. 
Stock #SA -90. Price $12.50 
each. 

PRECISION AUTOSYN 
Pioneer Type 
AY -150 Control 
Autosyn. Preci- 
ailitsion type. 26 v. 
400 cycle. Stock 
#SA -297. Spe- 
cial low price 
$14.60 each. 

SYNCHROS 
Navy Types 

1G, 1CT, 5G, 5F, ICT, 6DG, 
5HCT, 6SF. 511SF, 6SDO, 
6DG, 7G, etc. 

Prices on Request 

Prices F.O.B. Paterson 

Phone ARmory 4-3366 

WRITE FOR LISTING 

Compass Indicator 
I -82F Compass Indicator. 
0-360'-5 in. dial. 26 v. 400 cy. 
8-12 v. 60 cy. Ideal position 
indicator. Stock #SA -284. 

Price $6.50 each 

SWEEP GENERATOR CAPACITOR 

Hi -speed bearings. Split 
stator. Silver-plated coaxial 
type. 5-10 mmf. 

Stock #SA -167 Price $2.75 each 

ALSO IN STOCK 
C-1 AUTOPILOT COMPONENTS 
A-5 AUTOPILOT GYROS 
GENERAL ELECTRIC D -C SELSYNS 
AC and DC RATE GENERATORS 

400 CYCLE AC BLOWERS 
E. A. 11. J-151-115 v. 400 cy. 22 c.f.m. 
Westinghouse Type FL -115 v. 400 cy. 17 

c.f.m. 

DC MOTORS 
Haydon-0666, % rpm. 29 v. d -c, 100 ma. 
Delco 5069625-120 rpm. Gov. cont. 27 v. 
General Electric 5BA50LJ66-4 hp. 27 v. 

field. Arm. v. 60, Amplidyne controlled. 
Delco -A-7155-1/30 hp. 3600 rpm. Gov. 

cont. 
W. E. HS -5603-L02-1/100 hp. 4 lead 

shunt. 
National Mineral -90600. 1 hp. Int. duty: 

Fan cooled. 
Diehl FDE-53-5-3600 rpm. Gov. cont. 

1/30 hp. 
G. E. 5BA25MJ409-24 v. 7600 rpm. Cont. 

duty. 
Airsearch-Actuator-25800-24. 2^ travel. 
Barber Colman-Actuator-YLc-2066-2. 

200 in/lb. 135 degrees in 45 seconds. 
Airsearch-Actuator (Manual Flap) 25080. 
Airsearch-Actuator-(Automatic Flap) 

25040. 
Holtzer Cabot-RBD-2220-% hp. 27 v. 

3600 rpm. 
Arma Latitude Motor - 8413-30 (Step 

motor) 
Elinco B-64-1/165 hp. 3100 rpm. 27 v. f. 

80 v. armature. (Thyratron control) 
John Oster -A -21E -12R -Split field series 

reversible. 28 v. 0.4 amps. 2 watts output. 
General Electric 5PS56HC18 - Split field 

series rev. 60 v. 1.4 A. 5600 rpm. 

AC SERVO MOTORS 
Holleman -776-01-400 cy. 2 e drag cup 

type. 
Diehl FP -25-3--2 0 60 cy. 20 v. 2.5 watts 

out. 
Pioneer CH -2-2 l 400 cy. 1.05 in/oz. 

stall. 
Pioneer CE -17-2 'b 400 cy. 
Minneapolis Honeywell G303AY20A4. 

Built in gear reduction. 20 400 cy. 

AUTOSYNS (Pioneer) 
B -9A --Dual 011 Pressure Indicator (6007- 

4F -7A) 
B -9A -Oil Pressure Transmitter, (4150- 

3B3) 
Pioneer Types -AY -1, AY -14, AY -54, 2320, 

etc. 
C -14A -Fuel Pressure Transmitter. 
Pioneer I -SIA and I -82A Compass Indi- 

cators. 
Subfractional Horsepower AC Motors 
Eastern Air Devices -J -72B-115 v. 400 cy. 

1/50 hp. Cont. duty. 4700 rpm. 
E. A. D. J-31-115 v. 400 cy. 1/100 hp. 
E. A. D. J -49B-115 v. 400 cy. 1/250 hp. 
E. A. D. J-33-115 v. 30 400 cy. Int. duty. 
Diehl FBF-24-1-115 v. 400 cy. 1/100 hp. 
Synchron -600-110 v. 60cy. 1 rpm. 
Hayden 36228-115 v. 60 cy. 1 rpm. 

MAGNESYNS 
Pioneer Type CL -3, 6 power. 
Pioneer 1006 -1E -B1 Indicator. AN -5730-2. 

INVERTERS 

Wincharger PU-7/AP 
Input 28 VDC at 160 
amps. Output 116 v. 
00 cy. 1 0 at 2600 

VA. Voltage and fre- quency regulated. 
Cont. duty. Stock 

SA -164. Price $89.50 
each. 

G.E. 5AS131NJ3 
(PE -118) Input 
26 VDC at 100 
amps. Output 115 
v. 400 cy. 1 0 at 
1600 VA. PF 0.8 
W.E. Spec. KS - 
5601L1. Stock 
#SA -286. Price 

$29.50 ea. 

PE -218E Inverters 
Russel Electric 
and Leland. Input 
28 VDC at 92 
amp. Output 116 
v. 400 cycles at 
1600 VA. PF 0.9. 
Stock #SA -112A. 
Price $49.50 each. 

Pioneer 12130-4-B 
Input 28 VDC at 
14 amps. Output 
120 v. 400 cy. 
Single Phase at 
1.15 amps. (140 
VA.) Voltage and 
frequency regu- 
lated. Made 1949. 
Stock #SA -304. 
Price $89.50 each. 

JACK AND HEINTZ STARTER 

Dwg. 6-950-R 
Aircraft en- 
gine starter. 
28 VDC. 
Stock 
#SA -305. 
Price $19.50 

each 

DC SERVO MOTOR 

Elinco Type B-64. 
1/168 hp at 3100 
rpm. Field volts 
27.6 Max. arma- 
ture voltage 80. 
Ideal for thyra- 
tron servo control. 
Stock 50A-211. 
Price $13.50 each. 

MAGNETIC AMPLIFIER ASSEMBLY 
Sperry 661824. Saturable reactor type output trans- 
former. Designed to supply one phase of 400 cycle 
servo motor. Stock #SA -266. Price $6.75 each 

FORD INS'T SERVO MOTOR 

115 volt 60 cycle two phase 
low inertia motor. 16 watts 
output. BuOrd. 207927. 
Stock #SA -291. Price 
$49.50 each. 

SPECIALISTS 4, IN FRACTIONAL HORSE POWER MOTOR SPEED CONTROL 

294 
November, 1950 - ELECTRONICS 

www.americanradiohistory.com



SEARCHLIGHT SECTION 

g'eea«ce Sfiecái4 
WIRE WOUND PRECISION RESISTORS, 

1/4 WATT -25c 
6.680 12.32u 16.37U 1250 414.311 

10.48 13.02 62.54 147.5 705 10.84 13.52 79.81 220.4 2193 
11.25 13.89 105.8 301.8 59 148 
11.74 14.98 123.8 366.8 100,000 

1/ WATT -25c 
:2500 1.530 750 2600 4,0000 8,5000 100,0000 :334 2.04 90 270 4,451 14,825 
.444 11.1 97,8 298,3 5,000 15,000 
.502 13.15 100 400 5,900 15,750 
.557 18.75 125 723.1 8,500 17,000 
.627 46 180 2,500 7,000 30,000 
.78 52 210 2,850 7,500 37,000 

1.01 55.1 235 3.427 8,000 79,012 
100,000 

120,000 

1% OR BETTER 
1 WATT -30c 

1.010 5.210 27011 9,00011 
2.58 10.1 3,300 18,000 
3.39 10.9 7,000 20,000 

1 WATT -40e 
128 ,0001) 320,0002 
130,000 622,000 

55,00011 
65,000 
60,000 

W 

600,0000 
700,000 

1 Megohm-1 Watt 1%-65c; 5%-40c 
Orders for 100 precision resistors - 

10% Discount 

SELSYNS 
115 V., 60 Cyc. 

#C78248 
3%' dia. x 5%" long 

$8.50 pair 

Mounting Brackets - (Bakelite) for selsvns, and 
differentials shown aho 35f pair 

DIFFERENTIAL 
115 V., 60. Cyc. 

#C78249 
3% dia. x 5%' long 

$2.95 ea. 

Used between two #C78248's as dampener. Can 
be converted to 3600 RPM Motor in 10 minutes. 
Conversion sheet supplied. (Converted) $3.50 

CAPACITORS 
POSTAGE STAMP MICAS 

MMF MMF MMF MMF MMF MFD MFD 
5 43 100 250 580 .0013 .0051 
8.2 47 110 300 600 .00138 .008 

10 50 120 330 820 .0015 .0062 
15 51 125 350 880 .001625 .0065 
20 56 130 370 750 .002 .0068 
22 60 150 390 800 .0025 .007 
24 62 160 400 820 .0026 .0075 
25 88 175 430 910 .0027 .008 
30 75 180 470 MFD .003 .0082 
36 82 200 500 .001 .0033 .009 
39 85 220 510 .0011 .0047 .01 
40 90 240 580 .0012 .005 

Price Schedule 
5 MMF to .0011 MFD 50 

:0012 MFD to .002 MFD 7e 

.0028 MFD 
to .009 MFD 

120 

SILVER MICAS 
MMF MMF MMF MMF MMF MMF MFD 
10 50 120 270 488 800 .00282 
18 51 125 300 470 815 .002826 
20 60 130 325 488 820 .003 
22 62 150 330 500 875 .0033 
28 66 180 360 510 MFD .0039 
24 68 200 370 525 .001 .005 
30 75 208 390 580 .001625 .0051 
33 82 225 400 660 .0022 .0056 
39 100 240 410 680 .0023 .006 
40 110 250 430 700 .0024 .0068 
45 115 260 450 750 .0027 .0082 

Price Schedule 
6 MMF to .001 MFD ' 100 

:0012 MFD to .0027 MFD 200 .00282 MFD to .0082 MFD 500 

OIL FILLED 
MFD V. D. C. Price MFD 

.25 20,000 515.75 1 

.03 18,000 1.95 3 
.375 @® 16,000 and 2 
.75 (D 8,000 5.95 1 

.1 7,500 1.55 4 

01 
.1-.1 

8,000 
0 

1.55 95 
2 

:03-03 6,000 1.25 
.02-.02 7,000 1.251 

2.25 3, 
2.25 

ÓÓÓ 1.10 
.2 750 AC .49 

8 
2,000 3.95 

aV..onöoc. 

1,000 
1,80 

600 
600 

2 mfd 
4,000 
V.D.C. 
G.E. 

SPECIAL 
$2.25 

Price 

.65 

.39 

39 

UNIVERSAL JOINT 
3/16" hole o 3/8" O.D. 

JONES BARRIER STRIPS 
Type Price Type Price 
2-140Y $0.10 4-141349P .25 
3-14094W .15 5-141 .22 
4-140Y .19 5-141%w .30 
6-140 .20 5-141Y .30 I -140 %W .40 7-141 .29 
10-140%W .44 7-141%,W .41 
11-14094W .48 7-1411 .41 
12-14034W .53 8-141 .33 
13-140 .40 8-141$4W .47 
14-140Y .61 9-14134W .52 
2-141 .10 9-141Y .52 
3-14194W .19 10-141Y .58 
3-141W .19 15-141Y .85 
4-141W .25 17-141Y .96 

Type 
3-142 
3-142Y 
4-142% 

142 5-9áW 
10-142 $4W 
11-142Y 
14-142 
2-150 

3-150xw 14-150 

Price 
.17 
.23 
.30 
.26 
.37 
.71 

.68 

.31 

.38 

.44 

.57 

METERS 
Brand New -Guaranteed 

0-1 Amp, RF, 234' - $3.29 
0-300 V. D. C., 235' 3.50 
0-500 Mlcroamp. 2 34' 3.85 
0-7.5 V. A. C., 335' 3.46 

VERNIER DRUM (From BC -221) 
0-50 in 180°. Black with silver marks 85C 

VERNIER DIAL (From BC -221) 
2 3' Dia 0-100 in 360°. Black with silver marks. --- ""- -`-` 
Has thumblock 850 --.. 

3AG FUSES 
AMP Per 100 AMP Per 100 AMP Per 100 
34 $4.00 1 $2.50 5 $2.50 
Si 4.00 135 2.50 10 3.00 
34... 4.00 2 2.50 15 3.00 
34 4.00 3 2.50 20 3.00 
Fuse Holder -for 3AG Fuse. (Littlefuse or Buss)... 25C 

4AG FUSES 
AMP PER 100 AMP Per 100 AMP Per 100 
1/10 $4.00 2 $2.00 

10 82.50 1/4. 3.50 3 2.00 
1/2. 3.50 3.2 2.00 

20 
2.50 1... 2.00 5 2.00 30 2.50 

Fuse Holder -for 4AG Fuse. (Littlefuse or Buss) -.184 
Wrapped -BALL BEARINGS -New 

Mfg ID OD Width Price Fafnir 331(5 3/16' 1/2' 5/32' $0.25 MRC 205A 63/64' 2 3/64' 19/32 1.10 N.D. 5202C13M 1/2' 1 3/8' 1/8' 1.00 Fafnir 7308W 1 37/84' 3 9/16' 5/16' 2.00 SKF466430 6' 8' 1' 5.00 Fafnir 545 2 1/18' 2 5/8' 15/32' 1.00 

NEEDLE BEARINGS 
B108 1/2' wide 5/8' 13/16' 300 
GB34% 1/4' wide 3/16' 11/32' 254 

ALLEN SET SCREWS 
4-40 : 1/8 8-32 x 1/8 8-32 x 5/16 
4-40 : 3/16 8-32 x 3/8 ALL SIZES $1.50 per 100 

HAYDON TIMING MOTOR 
4 R.P.M., 115 V., 60 Cycle..... ....$1.79 

SOUND POWERED HANDSET 
Brand New! 

Includes 6 ft. cord. No batteries 
or external power source used. 

$8.92 ea. - $17.60 pr. 

500 Volt 
Ceramic Condensers 

MMF MMF MMF MMF 
2 18 62 150 
3.44 22 68 180 
4.7 27 82 200 

30 91 220 
12 33 100 270 
13 40 110 330 
15 47 115 1,000 
16 56 140 

$5.00 per hundred ' 

PRECISION CAPACITOR-W.E. 
D-161270, 1 mfd @ 200 VDC; -40° to +65'C....58.50 

SELENIUM RECTIFIERS Full wave -200 ma., 130 V in, 115 V out $1.57 Half wave -100 ma., 130 V in, 115 V out .72 

TIME DELAY RELAY 
Raytheon CPX 24166 KS 10193-60 Sec. 

115 V., 60 Cycle Adj. 50-70 Seconds 
2% second recycling time -spring return Micro -switch contact, 10A. Holds ON as 
long as power is applied Fully cased 
ONLY $6.50 

DELAY NETWORK -ALL 140011 
T 113-Approx. 1.2 micro sec. delay 850 
T 114-Approx. 2.2 micro sec. delay 850 
T 115 Similar to T 114 with tap brought out 854 

Get On Our Mailing List! 

CERAMICONS 
2 MMF 30 MMF 
5.6 3355 

10 
45 12 
62 15 82 

20 
22 200 
$6.50 per hundred 

COAXIAL CABLES 
GUARANTEED!! NEW!! 

Price per 
Ohms 1,000 ft 

$70 
R0-6/11 7 

53.5 
150 

R0 -7/U 97.5 65 

310-9/U 51 135 
RO -10/11 52 125 
R0 -15/U 78 160 
R0 -18/U 52 450 
R0 -21/U 53 100 
AO -22/U 95 110 
R0 -24,U 125 240 
R13 -25/U 48 575 
RG -26/U 48 75 

290 
R0 -28/U 

U 48 
160 

'No minimum order -others 250' minimum 
Add 25% for orders leas than 1.000 feet 

Price per 
Ohms ft 

RC -29/U' 53.5 
1,000 

5 B.75 
R0o-3-3-35%Ú 

4/U 
71 459 

(o--339%Ú 72 3-3.5 180 

RO -540 %U 5U 8 
7.5 

565 
R0-54/AU 54 75 
RG -55/U 53.5 65 
RG -57/U 95 100 
RG -58/U 53.5 55 
RG -74/U 52 250 

ROO ---78%Ú 48 180 

COAXIAL CABLE CONNECTORS 

Angle Adapter Plug Socket 
154 404 404 

M-359 PL -259A SO -239 
83-1AP 83-ISPN 83 -IR 

Adapter for PL -259 A for use on small coax. 
126 each $10.00 per 100 

83-1J 
AC =0. 

83-1RTY .45 
83-1SP .40 
83-22AP 

1.10 
83-22F 1.48 
83-22R .48 
83-188 
83-185 
U0-7/AP 
U0 -12/U 
U0 -13/U 
U0 -18/U 
U0 -19/U .73 

.15 

2.14 .63 

.63 

UO-21/U 
U0 -22/U 
UG-23/U 
U0 -24/U 
U0 -25/U 
UO-27/U 

Ú0o--3Ó 

ÚO.Uo-t 
/U 
/U 

UG-38/U 

Ú0o -38%U -5U 
U0-59/11 
UG-61/U 

.67 

.86 

.67 

.68 

.83 
1.20 

14.80 
16.00 
12.80 
12.80 

.63 

.60 

.60 

Hood 
90 

83 -IH 

0- 81-87/U 

000--108/U 
UG-104/U 
U0 -167/U 
U(Q1-1751U 

U0 -178/U 
U0 -197/U 

UG-255/1i 
UO-264/U 
Uo-281/U 

.88 

.79 

.48 

.85 
2.00 
1.33 

.15 
1.33 

63 
1.22 
1.74 

.60 

FILAMENT TRANSFORMER 
Prí., 115 V., 60 Cyo.-Sec., 5V., 115 A. 6000 volt insula- 
tion $9.95 each 

FILAMENT TRANSFORMER 
Amertran Type WS 

For High Voltage Rectifiers. 
PRI. 115V., 60/60 Cycle. 

SEC. 5V., C/T @ 10 Amp. 

35 KV R.M.S. Test 12 KV D.C. 
Operating. Uses 872 Tube 
or otNE tubes. 

OVERSEAS PACKED $1 
95 

872-A Tube $1.88 

PULSE TRANSFORMERS 
X 124 72, UTAH. marked 9262. 9340, small gray case. 
Ratio 1:1:1; hyperall core $2.75 
D161310, 50 Kc to 4 Mc. 13'4' dia. x 1%' high. 
120 to 2350 ohms $1.50 
352.7178 -Spec. 10, 111 Chicago Trans. equivalent 
to 9262 (above) $1.50 
D-166638 W. E. Permalloy core. Semi-toridal wind- 
ings $1.25 
KS9800, Ratio, 1:1:1, 2:1, Freq. range 380 to 
520 C.P S $3.50 
D106173, W.E. Freq. resp. 10KC to 2 MC $9.80 
800 KVA G.E. #2731, 28,000 Volt peak output: 
Bilifar; one microsecond pulse width $28.50 

PRECISION CONTROLS 
6 WATT 

20,0000 Muter 314A 
6,000 De jur 260 
6,000 Muter 314A 
5,000 Muter 314A 
2,000 De jur 260 

12 WATT 
10,000 Muter 471A 
10,0002 De jur 271T 
5,000 De jur 271T 

100K GR 471A 

$1.70 
1.70 
1.70 
2.50 
1.70 

$2.00 
2.00 
2.00 
2.75 

4 WATT 
Z00ß GR 301 $1.25 
5000 Centralab 48-501 1.00 
50 De jur 292 1.00 
20 De jur 292 1.00 
12 GR 301 1.10 
12 De jur 292 1.00 
2 GR 301 1.25 

2J1G1 SELSYNS 
BRAND NEW 

400 Cycle 
Can be used on 24 V.D.C. or 

110 V.A.C. 

$1.65 
Minimum Orders $3 All orders f.o.b. PHILA, PA. 

L e t 

Arch St. Cor. Croskey Phila. 3, Pa. Telephone Rittenhouse 6-4927 
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SEARCHLIGHT SECTION 

Exceptional Values From 
AMERICA'S LARGEST ELECTRICAL CONVERSION HOUSE 

ALLIS-CHALMERS 
MOTOR GENERATORS 

Input: 115 VDC at 14 amp. 3600 RPM. Ball Bearings. 
Output: 1.25 KVA; 80% PF 120 Volts, AC. 1 Pb. 60 
cyc. 10.4. amp. Centrifugal automatic controller per- 
mits line -start operation. Fully enclosed. Brand New 
$99.95. Also available for 230 VDC operation at the 
same price. 

FLEXARC 
TRANSFORMER 

TYPE 
WELDER 

Operates at 440/550, single phase, 
60 cycles, 300 ampere adjustable 
output. Rebuilt like new. 

SPECIAL PRICE $119.75 

General Electric Type B Flange Motor for hoisting 
duty. 63'1 H. P. separately excited. Marine Duty. 
Brand New, original cases; 235 Volts, DC. 1100 RPM 

$65.00 
GE Relays; 110 VAC -10 Amp. 60/60 cy. in steel case 
5 x 5 x 6's $3.90 
Shaded Pole Motor with gear train on mounting bracket, 
110 VAC $1.65 
ONAN 800 CYCLE MG SETS: Operative at 110/220 
VAC, 1 05. 60 cyc. belted to alternator rated L5 KVA; 
115 V, 1 rb, 800 Cy $251.00 
Above unit with 220/440-3-60 motor $227.00 
ONAN 500 CYCLE MG SETS; 4 KVA-Operative with 
110-220 VAC, 1 rb, 60 Cy. Motor, rep -lud. Output 
single ph $450.00 
With 3 Ph. 220/940 Motor $395.00 

Westinghouse Transformer Controller 
contains 300 watts 120-220 volt trans- 
former with multi -taps. The transformer 
with tap switch alone is worth more than 
the special price $6.25 

ELECTRIC SPECIALTY DC TO DC 
MG UNITS 

Operate at 220 Volts, DC 
to deliver 110 Volts, 3.5 
amperes. Two of these units 
can be used on 220 VDC 
to obtain 110-0-110 Volts 
DC, Special Price..1 5.54 

HOLTZER-CABOT 153F 
Input: 28 Volts DC at 52 Amp. Output: 115 Volts, 
400 cps. 3 phase, 750 va; .9 P. F. also secondary output 
of 28 Volts, 400 cycles, single phase at 250 va; voltage 
and frequency regulated. REBUILT LIKE NEW. 

$59.50 

HOLTZER-CABOT MG149F 
Input 28 Volts, DC at 36 amps. Output 26 Volta at 
250 V. A. 400 cps. and 115 Volts at 500 V. A., 900 
cyclee. Rebuilt like new $24.75 

qlESCO CONVERTERS 
Rebuilt like new. Input: 86 VDC 2.85 
amp. 3600 R.P.M. Output: 115 VAC. 
2.18 amp. .50 P.F. Ball Bearings, Base 
for table or aide mounting. Special $9.80 

ESCO DC/AC MG SETS. Motor: 115 Volts, 1% HP, 
line start; built in voltage regulator, frequency control, 
filtered; ideal for television, radar or any application 
requiring constant voltage and frequency. Brand New. 

$120.00 

MARATHON MOTOR GENERATORS 
Input: 110 VDC. Output: 
110VAC 1 phase, 60 cy. 500 
VA. Marine Type with volt- 
age regulator and frequency 
controller. 

Rebuilt $75.00 
Same unit as above with 32 VDC Input and same 
Output, 300 V.A $64.00 

GEN. ELECTRIC AMPLIDYNES 

Model 5AM78AB47: 750 watts: Input: 440-3-60. Out- 
put: 250 Volts, DC; 3 amperes; 3450 RPM $185.00 
Coupled directly to control motor on common base. 
Model 5BC76AB109; 60 volts, D -C. 12.5 amp. Special 

$255.00 
Model 5AM78AB50A; 1500 watts input: 440-3-60; Out- 
put: 250 Volts, DC; 6 amperes; 3450 RPM 1225.00 
Model 5AM78ABI0: Input: 32 VDC, 60 amp. 2 H.P. 
2200 RPM: Output: 250 Volts, D.C. 3 amperes; 750 
watts. $165.00 
Model 5AM45D620; Input: 115 Volts, single phase. 60 
eye. 5 Amps. Output: 250 Volts, D. C. .6 amp. 150 
watts. 3450 RPM $58.50 
Model 5AM49AB30; Input: 440 Volts, 3 phase, 80 eye. 
1. a amp. output: 115 Volts, D. C. 3.25 amp 3450 
RPM $78.50 
Model 5AM49AB3; Input: 440 Volts, 3 ph. 60 ayc. 1 
amp. Output: 250 Volts, D. C. 1.5 amp. 375 watts. 

$88.00 
Model 5AM73AB58; Input: 110/220 volts, single phase, 
60 cyc. Output: 250 Volts, D. C. 1.5 amp. 375 watts. 
3450 RPM $78.00 
Model 5LY132A4: Input: 440 Volte, 3 ph. 60 cyc. 3.5 
H.P. 7 amps. 3570 RPM; Output: 105 Volts, D. C. 
18 amp. 1.9 K. W $225.00 
Model 5AM610A10 AmDlldyne Generator. 3 K W. 125 
Volts, DC 24 amp. 1765 RPM. BB, DP $160.00 0 General Electric Synchronous Motor 

or Alternator: excitation 2 Volts; 
operating at or delivering 110 volts, 
3 phase, 60 cycles at 1800 speed; no 
name plate, but lab testa determined 
specs as above $9.50 

General Electric Type B Flange Motor for hoisting duty. 
6% H. P. separately excited. Manne Duty. Brand 
New, original cases; 235 Volts, DC. 1100 RPM 165.00 

HERE IS EXCEPTIONAL VALUE 
Robbins and Myers Motor Generator Units. Operate 
at 110 Volts, AC, single phase. 60 eye. and deliver 
32/40 Volts, DC. Can be used with field rheostat 
to supply 24/28 VDC for the operation of aero 
equipment from lighting line. Rated at 40 watts 
but will deliver 200 watts for intermittent opera- 
tion. Gear head built into one end rotates external 
shaft at 225 RPM. An exceptional value at $18.75 
each. With field rheostat $20.00. Also available 
for operation at 115 VDC at $12.50 and with 
rheostat at $13.75 each. Both units have 1/4 
HP Motor. Stock up on these seta while they are 
available. Special price on quantity. Rebuilt. 

TAPE WINDERS 
These tape winders consist of a 
motor operative at 110 volts 
D. C., .6 amperes: 180 speed. A 
motor which is separable from 
the rest of the unit and which 
can be employed for a multitude 
of purposes, alone or with the 

gear reduction box to which it is connected. Motor is 
shunt wound and the speed thereof 1s controlled by a 
built-in rheostat. This makes an invaluable laboratory 
unit. Special Price $10.99 

Electric Specialty High Frequency 
Converter Units. Primary: 32 VDC, 
16 amperes, 3000 R.P.M. Ball 
Bearings. Secondary: 350 volts, 
1500 cycles. .75 amps. 275 V.A. 
Single Ph. Built-in frequency con- 
trol. Specially Priced at ....$30.00 

ELECTRIC SPECIALTY FREQUENCY CHANGERS 
Tyne BFS52/BFRS354 Input: 220 Volta, 3 Ph. 80 eye. 
3600 RPM. Output: 250 Volts, 20 amp. single ph. 180 
Cyc. 5000 VA. 3000 Watts. Brand New. Compact 
ball bearing units for operation of Hi -cycle equipment. 
SPECIAL PRICE $160.00 
GENERAL ELECTRIC HIGH FREQUENCY UNIT. 
Operative at 440-3-60 .75 amp. Output: 70 Volts, 3 ph. 
148 eye. 220 Watts, 1.8 amperes. An ideal unit for 
experimental work or for operation of equipment. 
SPECIAL PRICE $34.50 

GENERAL ELECTRIC DC/AC MG SETS 
Four Bearing Marine Units: 25 HP 230 Volts, DC 
coupled to alternator 18.75 KVA; 2095 PF; 1800 RPM 
Ball Bearings. 4 bearing set; marine duty. Brand 
New $545.00 

WESTINGHOUSE 

TRANSFORMERS 

399 VA: 115/240 Volts; Brand New. 

SPECIAL PRICE $3.35 

GEN. ELECTRIC 
TRANSFORMERS 

1 KVA: 460/230-230/115. Brand New. 
$19,60 

Used, guaranteed, do $12.50 
5KeVA, Auto transformer 110/220. Brand 

r New $26.00 

JANETTE ROTARY CONVERTERS 
110 VA. Input: 110 VDC; Output: 110 VAC, single 
phase, 60 cycles; 3600 speed. With filter for elimination 
of radio interference. Reliably Rebuilt. Special Price 

$19.95 

PINCOR ROTARY CONVERTERS 
300 VA; Filtered; Brand New. Input: 115 VDC, 4.2 
Amp. Output: 220 VAC, 1.36 Amp. 
SPECIAL PRICE $38.00 

KATO ROTARY CONVERTERS 
Type 1205A Model 26KA54 Input: 
24 VDC, 28A. 1800 RPM. Output: 
115 VAC 1 phase 60 cy. 1 KVA. 
Compact and ruggedly built for 
cont. duty oper. Filtered. Shock 
mounted. New $90.00 

ONAN HIGH FREQUENCY MG UNITS 
ONAN 400 CYCLE MG SETS; 4 KVA-Operative with 
110/220 VAC, 1 rb, 60 Cy. Motor rep-ind. Output 
single ph $540.00 With 3 Ph. 220/940 Motor $455.00 

500 CYCLE M -G SETS 
British made motor generator, 8 KW, 2 bearing unit, input 180-240 VDC, output 180 volts, I 6 weight app. 1000 lbs. price S425.00 
RAYTHEON HIGH VOLTAGE TRANSFORMERS: Pri 214/246 Volts: Sec: 5500 Volts, 1.0 amperes: test 13,500 V. Brand New $72.00 

INDUCTION VOLTAGE REGULATOR 

IType IRT, form M, 1.64 KVA, 3 phase, 60 
cycles, cont. duty. Outdoor service. Primary: 
208 V., 10.5 load amps. Oil -filled. Wgt. 365 
lbs. 33 x 17" x 14" $83.00 

G. E. MOTOR CONTROLLED 
VOLTAGE REGULATOR 

Cat. ù837625, Type 'Tirs'. Form - .568 KVA. 
cont. duty, 60 cy.,, Primary volts 115, Load Amps 
16.2. Indoor service. Voltage controlled by mtr. 
120/1/60.1/40 HP 39.50 

IF IT'S FROM ONE FREQUENCY TO ANOTHER; FROM DC TO AC OR AC TO DC; 
IF IT'S FROM ONE VOLTAGE TO ANOTHER, THEN CALL ON US. 

Established in 1922 WILLIAM I. H O R L I C K COMPANY Tel HAncock 6-2480 

409 ATLANTIC AVE. BOSTON, 10, MASSACHUSETTS 
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SEARCHLIGHT SECTION 

GENERAL ELECTRIC 
TUBE SPECIALS 

Brand New Mfd. by G.E. 
12GP7 
1P24 

12.85 FG -95 20.60IGL-415/ 
.79 I FG -105 10.95 5550 22.00 ADJUST- 

FG -32 4.25 FG -172 19.50 8020 1.39 ABLE 
FG -33 
FG -81A 

11.95 FG -190 
4.95 2C39 

12.15189048 
21.50 189049 

3.79 
3.79 STUB 

TUNING 
GENERATORS 

Eclipse -Pioneer type 716-3A (Navy Model NEA-3A) 
Output -AC IISV I0.4A 800 to 1400 cy I chi DC 30 
Volts 60 Amps. Brand New - Original Packing 

$38.50 
Eclipse -Pioneer type 1235 -IA. Output -30 Volts 

DC 15 Amps. Brand New -Original Packing....$8.50 

PIONEER SERVO SYSTEM UNITS 
Type 12073 -IA Torque Amplifier, Input 115 V 

400 cy. Complete with Tubes $14.95 
Magnetic Amplifier Assy. Saturable Reactor Type 

to supply one phase of 400 cycle Servo Motor $5.95 

COAXIAL CABLE 
REG -8/U-$65.00 per 1000 ft. -Other types 

in stock 

SPRAGUE PULSE NETWORKS 
7.5 E3 -I -200.67P, 7.5 KV, "E" Circuit I microsec. 

200 PPS, 67 ohms imped. 3 sections $4.30 
7.5 E3.3 -200.67P, 7.5 KV. "E" Circuit 3 microsec. 

200 PPS, 67 ohms Imped. 3 sections $6.75 
7.5 E4 -16.67P, 7.5 KV, "E" Circuit 4 sections 

16 microsec. 60 PPS, 67 ohms Imped $8.25 
15 -E4.1.5 -600-50P, 15 KV "E" Circuit 1.5 micro - 

sec. 600 PPS, 50 ohms Imped. 4 sections..512.00 
15 -E6.5.180 -50P, 15 KV. "E" Circuit 5 microsec. 

180 PPS, 50 ohms imped. 6 sections $25.00 

STANDARD 
BRANDS ONLY 

COMPLETE STOCK OF RE 
IGNITRON, MAGN 

ASB YAGI 
ANTENNA 

5 ELEMENT ROTATABLE ARRAY - 
450 TO 560 MC $7.00 
SAME EXCEPT DOUBLE STACKED 

44 
ELEMENT 450 TO 560 $12.70 MC 

Same Except Double Stacked 
je 6 Element 370 to 430 MC 

$29.40 
Double stacked antennas can be supplied 
with hydraulic remote controls at $29.50 
per set additional. 

SELENIUM RECTIFIER STACKS 
FULL WAVE BRIDGE 

MAXIMUM RATINGS MAXIMUM RATINGS 
AC VOLTS INPUT - 18 AC VOLTS INPUT - 40 
DC VOLTS OUT - 14.5 DC VOLTS OUT - - 34 

1.2 Amps 
2.4 

$2.64 0.6 Amps $3.00 
3 07 1.2 3 44 

6.4 4 09 3.2 5 15 
13.0 7 67 6.0 9 32 
17.5 8 69 9.0 10.05 
26 15.33 12 18.64 
39 23.00 18 20.12 
52 30.67 24 35.96 
65 38.33 36 41.24 
All voltage and current ratings based on continuous 
operation in 35°C. (95'F.) ambient, self -cooled. 
Current ratings can be Increased up to 2'/ times 
normal ratings by Intermittent operation or forced 
cooling. 

PULSE TRANSFORMERS 
UTAH 9262 $2.75 
UTAH 9278 $2.75 
G. E. 68G-627 $4.75 
AN/APN-9 (901756-501) $1.50 
AN/APN-9 (901756-502) $1.50 
AN/APN-4 Block. Osc $1.25 

W. E. MERCURY CONTACT RELAYS 
Glass sealed mercury wetted SPDT contact assemblies. 
Magnetically operated. Used In Western Electric 
D-168479 high speed plug in relays. Supply your 
own coil $2.00 each 

CONSTANT VOLTAGE 
TRANSFORMERS 

Federal Constant Voltage Transformer Input 95.135V 
50/60cy Output 115V 210W $34.00 

Sola Constant Voltage Transformer Input 95-125V 
60cy-Output 15.8V 285VA $24.70 

Sola Constant Voltage Transformer Input 105.125V 
60cy-Output 115V 80VA $15.95 

TYPE "J" POTENTIOMETERS 
75¢ each 

Resin. Resist. Shaft 
100 10K SS 

500 15K S0 

15K 
S, 

650 20K SS 
5000 25K 135' 
6500 25K SS 

10K 30K I 
10K 50K SS, 

Shaft 
SS 
SS 

35' 

SS, 

35' 

Reeds. 
100K 
100K 
100K 
100K 
150K 
200K 
250K 
I MEG 

Triple 100K - W Shaf - 1.47 
All haft lengths beyond 
bushing - SS (screw slot) 

BRAND NEW 
FIRST QUALITY 

CEIVING, TRANSMITTING, CATHODE RAY, THYRATRON, 
ETRON, KLYSTRON, PHOTOCELL, T -R & ATR TUBES. 
QUOTATIONS UPON REQUEST 

Shaft 
5/16' 
7/16' 

SS' 

SS, 
SS 
SS 

WESTINGHOUSE HYPERSIL 
TRANSFORMER 

PRI -115V. 60CY s/4 KVA 
SEC #1 - 240V - 1.56A 

SEC #2 - 240V - 1.56A 

WT. 30 LBS. $ 50 EACH 

KOLLSMAN INSTRUMENT 
LOW INERTIA SERVO MOTORS 

Type 937-0240-85/68 Volts -100 Cycles 
2 Phase -5 Watts -2650 RPM 
Will Operate Satisfactorily at 60 Cycles 
Original Price $34.50 -Our Price -$8.22 ea. 

$750 EACH -Lots of 10 

SOUND POWERED TELEPHONES 
U. S. INSTRUMENT Type A-260 
WESTERN ELECTRIC Type D-173013 
AUTOMATIC ELECTRIC Type GL-832BA0 

U. S. NAVY TYPE M HEAD AND CHEST SETS 
These are high quality heavy-duty units not to be 

confused with cheaper units now available. Designed 
to withstand exacting shock, vibration, salt water 
corrosion, temperature and pressure tests. ANY 
TYPE $14.88 ea., $28.00 per pair. 
TS -10 HANDSETS $8.92 each 

MISCELLANEOUS EQUIPMENT 
I D-6AP N-4 Indicator $29.50 
R-7/APS-2 Receiver 49.50 
R-78/APS-15 Receiver 49.50 
SCR -522 Transceiver 32.50 
RT-7/APN-I Transceiver 8.95 
FL -8 1020 cycle filter 1.37 
RM -29 remote control unit 8.95 
RM -14 remote control unit 8.95 
RTA-1B 12/24 V dynamotor 30.00 
BC-1201CM2 Receiver 7.95 
AIA Antenna-3cm conical scan 120.00 
AT-38A/APT antenna (70-400 MC) 13.70 
AT-49/APR-4 antenna (300-3300 MC) 13.70 
CY-230/MPG-I Radar Console 575.00 
G.E. Type JP -1 portable current transformer 32.50 
AT-8/AP Antenna 3.95 
ASB-4 Radar equip. Complete 69.75 
DZ -2 loop antenna with pedestal 14.50 

MONTHLY BULLETINS 
SEND IN YOUR NAME AND ADDRESS TO 

GET ON OUR MAILING LIST 
All material brand new and fully guaranteed. 
Terms 20% cash with order, balance C. O. D. 
unless rated. All prices F.O.B. our warehouse, 
Phila., Penna., subject to change without notice. 

COAXIAL CONNECTORS RCA HI -VOLTAGE 
TRANSFORMER 

83-1AC .42 UG-12/U .63 UG-86/U 1.22 83-1AP .15 UG-21/U .67 UG-87/U .79 
93-1F 1.12 UG-22/U .86 UG-671/U 1.33 
83-1H .10 UG-23/U .85 UG-175/U .15 93-IJ .80 UG-24/U .67 UG-176/U .15 
83-1R .40 UG-27/U .68 UG-180A/U3.82 
83-1SP .40 UG-29/U .83 UG-191/AP .63 
83-1SPN .40 UG-30/U 1.20 MX -195/U .41 
83 -IT 1.12 UG-34/U 12.80 UG-197/U 1.33 
83-22AP 1.10 UG-36/U 12.80 UG-206/U .63 
33-22F 1.48 UG-37/U 12.80 UG-255/U 1.22 
83-22R .48 UG-58/U .63 UG-264/U 1.74 
83-22SP .85 UG-85/U .88 UG-290/U .85 

FULL LINE OF JAN APPROVED COAXIAL 
CONNECTORS IN STOCK 

COMPONENT SPECIALS 
FUSES 4AG 10 Amp. $3.00/c 

4AG 20 Amp. $3.00/c 
MOLDED PAPER CONDENSERS - 
02 MFD 200 VDC .0435 Ea. $3.00 per 100 
05 200 .0435 3.00 

.1 200 .0435 3.00 

.25 200 .06 4.00 
0 

,005 600 .0435 3.00 
.01 600 .07 4.75 
.05 600 .08 5.50 
CRYSTAL DIODES - 
1N21 .79 IN22 1N34 .69 
1N21A 1.19 1N23 1.19 1N45 .94 IN21B 2.25 1N27 1.09 IN63 1.39 
Phase shift capacitor -Type D-150734-4 stator single rotor $2.69 
HIGH VOLTAGE MICA CAPACITORS - 
Type G-1 .004 mfd 6 KV $6 .3 Type G-3 .00015 mfd 20 KV 12.75 
Type UC -3260 .0005 mfd 20 KV 6.90 Type UC -2317K .0035 mfd 4 KV 3.10 Type CC -2938K .002 mfd 5 KV 3.15 Type UC -3135A .00005 mfd 35 KV 11 95 

0 
OIL -FILLED CAPACITORS 

50 MFD 220 VAC 
60 MFD 330 VAC 
32 MFD 2500 VDC 

7 MFI) 660 VAC 
3.5-.5 MFD 1000 VDC 

.1 MFD 7000 VDC 

.045 MFD 16 KVDC 

SPECIAL 
2 MFD 12,500 VDC 

INERTEEN TYPE FP 
$23.95 

$3.95 
$5.75 

$12.80 
$2.95 

.95 
$1.79 
$4.70 

Pri-I 15/230V. 66Cy 
Sec -6000V-80 MA 

$11.80 
Insulated for 

Voltage Doubler Use 

TEST EQUIPMENT 
Alfred W. Barber Labs. Mod. VM -25 VTVM 

$86.00 
General Radio Model P -500A Standard Signal 

Generator (Same as G. R. 805A except covers 9KC 
t 32 MC) $450.00 

TS-IOA/APN Delay Line Test Set $25.00 
TS-19/APQ-5 Calibrator $75.0 
AT-48/UP "X" Band Horn $3.95 
REL W-1158 Frequency Meter 160.220 MC..532.95 

.CW I-60AAG Range Calibrator for ASB, ASE, ASV 
nd ASVC Radars $39.95 

CRV-I4AAS Phantom Antenna for TransmItters 
p to 400 MC $11.75 
.TS-146/AP X -Band Test Set. Price on request. 
TS-184/AP. Price on request. 
CPR-60AAJ and CPR-60AAK-IFF Test Sets. 

(pair) $16.95 
N/APA-23 Recorder $147.50 
N-18/APR-I Tuning Unit $95.00 

C -D Quietone Filter Type IF -16 110/220 V AC/DC 
20 Amps $9.00 
All Items New Except Where Noted (Exc. Used 
Condition) 

FILAMENT TRANSFORMERS 
(All 115V 60cy primary except where noted) 

UTC herm. sealed 5V ® lA 1 22 
UTC herm. sealed 6.3V 0.6A 1.33 
UTC berm. sealed 8.3V 14 3.2A 2 21 
Raythoen berm. sealed 6.3VAC ® O.6A 1.35 
Raytheon hens. sealed 6.3VCT 3A, 6.3V 

2.31 G.E.-.3V 9 13A, 6.3V a 11.2A 
0.5A 

3.82 
Prl. 115 '230 Sec. 11V (a} 15A-25KV Inaul. 48.00 
Fri. 115 230V -Sec. 9VCT (R 35A 7.65 
Amertran-5V ® 190A-35KV maul. 19.50 
6.3VCT ® 5A, (t 3VCT ® 2A, 6.3VCT ® 2A. 

2XVCT ® 5A. 235VCT ® 5A 4 77 

GENERAL ELECTRIC 
AMPLIDYNE Motor -Generator 
Consists of G.E. 1IIP 115V 1 ph 60 cy 11.5A 8450 
RPM continuous duty motor coupled to G.E. model 
5AM65FB31 250V DC 2A 0.5KW 3450 RPM Ampll- 
dyne generator. 

Brand New $107.50 

LECTRONIC RESEARCH LABORATORIES 
1021-A CALLOWHILL ST .. PHILA. 23, PA. 

Telephones - MARKET 7-6590 and 6591 
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THE BEST IN ELECTRONIC SURPLUS 
13C-610 Transmitters with BC -614 Speech Amplifier. 
4 Plug -In Coils and Exciter Units for 10, 20, 90, 
and 80 meter operation. Output 400 watts Al, 300 
watts A3. Operates from 110/1/50-60 cycles AC. 
Used in SCR -299,399,499 egpt. Spares available at 
extra cost. Condition Excellent to like new. Export 
Packed. PRICE, EACH $900.00 
SF -1 Radar Eqpts. 10 Centimeter. Brand NEW 
with complete spares to insure over 10 years of con- 
tinuous operation. Includes motor -generator set in 
each, all wave -guide plumbing, instruction books, 
etc. 19 cases per set, export packing. PRICE. 
EACH $2,500.00 
TCS, Collins Ship Transmitter -Receivers, for 12 V. 
DC operation, radio telephone and radiotelegraph 
at 20 & 40 watts, 1:5 to 12.0 mc. Complete with 
all accessories. Excellent, like new condition. 
EACH $300.00 
Beachmaster, 250 watt Portable Sound Amplifier 
Systems, with nine speaker rack, tubes, mike, 
cables, and spares. Operation from 110 volts, one 
phase, 60 cycles AC. Excellent and New condition 
units. PRICE, EACH $495.00 
PRICE, less case of spares $395.00 
Western Electric Model H LAS, 500 watt Sound 
Amplifier Systems, consisting of 40 watt Pre -Ampli- 
fier; 500 watt Power Amplifier with built-in power 
supply, expander -compressor circuit, internal 
blower -ventilation. 30 he erasing oscillator circuit 
for magnetic tape recording, volume and meter con- 
trols; two speaker racks, each with 6-60 watt dy- 
namic horn units. Operation from 115/3/60 AC. 
New, Unused. Complete with tubes, cables, connec- 
tors and instruction manual. EACH $695.00 
RMCA, Model 8010 I.F. Ship Main Radio Trans- 
mitter. 325 to 500 KC. types CA & E. Excellent 
condition. Less motor generators. PRICE, 
EACH $475.00 
RMCA. Model 8019A/H.F. Ship Transmitter, com- 
plement to 8010 above, for H.F. transmission Al and A2, 200 watts output. Excellent Condition, less 
tubes and MG (mg with 8010 powers this unit.) 
PRICE, EACH $400.00 
RMCA, 8003 Emergency Transmitter, 500 KC. 50 
watts output with 12/115 V. DC. motor generator 
set, and battery charging unit. Excellent Condition. 
Complete with tubes. PRICE, EACH $275.00 
RMCA, 8007 Lifeboat Transmitter -Receiver, 500 
KC, for permanent installation. Complete with in- stalled 12 V. Dynamotor. Excellent Condition. 
PRICE, EACH $100.00 
RMCA, 8600X Auto Alarm Receivers, 500 KC Auto- 
matic SOS (4 -second dash actuated) Alarm Unit. 
Complete with Relay Control Box and warning 
light. For or 

tubes. 
V. DC EACHn. Excellent Condi- 

tion, with tubes. PRICE, EACH $250.00 
RMCA, 85068 Ship. Receiver, 85 to 570 KC and 2 to 23 mc., low radiation superheterodyne. Wills tubes. Excellent Condition. PRICE, EACH $200.00 
RMCA, 8707 Direction Finder. (Int. Freq.) consists 
of receiver, loop, shaft, rotating wheel. Excellent 
Condition except shaft housing not available (can 
be easily improvised). With tubes. PRICE $750.00 
Mackay, Model 150 -AY, I.F. Ship Transmitter. 325 
to 500 KC, Al and A2 emission. Excellent Condi- tion. PRICE with MG, 115 V. DC. EACH $350.00 
PRICE without MG. EACH $275.00 
RC -163 Radio Beacon Eqpt. 20-40 MC. Conceits 
SCIt-508/528/608/628 to directional transmitters 
and receivers. Ideal for airports for horning appli- 
cation. NEW and complete egpt. Export packed. 
EACH $90.00 
SCR -511 "Pogo Stick" Walky-Talky, Portable low - 
power AM radiotelephone for 2 to 6 ntc operation, 
with 12 plug-in tuning coils containing crystals for 
crystal control of both receiver and transmitter. 
Transmitter -Receiver BC -745 of this SCR -511 in- 
cludes telescopic antenna and "Press -Talk" Switch 
as well as all cables. Range 5 miles, plus. With PE -157 Vibrator Power Supply 2 -volt battery (less 
electrolyte). P-17 mike, ready for immediate opera- 
tion. PRICE, EACH $75.00 
32 Volt DC to AC Rotary Converter, mfd. by Rato. 
For yachts, workboats, or farm installation. Out- 
put 110 V., 60 cycles \C, rated 225 wait but good 
to 300 watts All NEW Units. PRICE. 
EACH $39.95 
Deck Entrance Insulators, howl and flood type. 
8%" dia. with heavy galvanized metal flange and 
bell. Top bell 0%" dia. x 11"; brass feed thus rod. 
Very high voltage insulation. Individually parked in cartons, all NEW. 12 FOR $18.00 General Electric Amplidyne M. G. Set, generator 
typo eV -5875677, motor type #73AB58, Navy #CG- 21ABU, 115/230 V., 60 cycles, motor rated at ti, HP., generator output 250 V. DC at 375 watts. 
NEW. PRICE. EACH $60.00 
SD -5 Radar Transmitters, only; 200 cm. Contains variable co -ax for tuning hi -power to frequency, num- 
erous transformers (except plate), meters, variac, ca- 
pacitors, etc., in fact complete transmitter but less 
tubes te plate transformer. Excellent Condition. 
Price, Each $115.00 
Y1-1 I.F.F. Eqpt. Consists of dual transmitters 
and dual receivers, each working in "A" and "B" 
bands, 176 and 515 mcs respectively. Includes power 
supply (115-230 volts, 60 cycles AC) and tubes, all 
in one metal cased unit. UNUSED egpt. Price, 
Each $165.00 
T-9/APQ-2 Radio Transmitters, Noise -modulated 
Jamming Transmitter, using Electron -Multiplier 
Photocell. l'or Jamming certain types radar egpt. 
New unused transmitters only, with Electron -Multi- 
plier tube, less other tubes. EACH $32.50 
SB-23/GTA-2 & SB-I4/GY Switchboards & Power 
Supply, for operation front 110V. 60 cycles AC (with 
storage batteries). Each in individual metal cabinet. 
NEW'. Price, Each Set $300.00 

BC -319-A Transmitter, CW only 300 watts output. 
Freq. range 4.0 to 13.4 mc, Operates from 110/220 
volts. 60 cycles AC. Excellent condition. Less tubes. 
PRICE, EACH $300.00 
Wilcox, 96-200-A 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 
Wilcox 96C 3 KW RF Units, 2.0 to 20.0 mc. 
crystal controlled. Four of these units with Rectifier 
36A and Modulator 50A make a complete 4 -channel 
Point -to -Point and Radieteletype fixed station. Good 
Condition, less tubes. LOT PRICE, EACH $400.00 
TBK-10, 500 watt, 2-18.1 MC, ('W Telegraph Trans- 
mitter designed for ship installation. Almost new 
condition, complete with tubes, less MG se't and ac- 
cessories. PRICE, EACH $350.00 
Wilcox 98-A. Ground Station. A-3 emission 50 to 
200 me. 50 W. output, 4 -channels dial telephone se- 
lection, with receiver for above frequency coverage, 
and remote control unit. For 110 volts AC. Excel- 
lent condition. With tubes. PRICE, EACH. 5600.00 
Link FM Transmitter -Receiver, 70-100 me, 50 watts 
output. Model 1498 DC. Wall style cabinet contain- 
ing transmitter, receiver and 14 V.D.C. power sup- 
ply, handset. Dim.: 34" x 21" x 11". NEW Condi- 
tion. Complete with tubes, crystals, special tele- 
scopic antenna, instruction book. PRICE. 
EACH $500.00 

"SNOOPERSCOPE" TUBE 
Infra -Red Image Converter Tube (British) to make 
"Snooperscopes," "Sniperscopes," and other devices 
that see in the dark. Has many useful industrial 
applications. Operates with invisible infra -red rays. 
without scanning or amplifiers. Supplied with tech- 
nical data and diagrams. Every tube guaranteed! WE 
WILL NOT BE UNDERSOLD. 
EAC6 

fort $25.00 
BAUSCH & LOMB Front -End Lens Assembly, for 
best images. F2.1, 3.5 in. E.F. EACH $10.00 
MOUNTED LENS UNIT, also for front-end, results 
as good as B & L unit. Speed F1.9 f. 1, 91.44 mm. 
outside dia. at one end 60 min. length of mount 64 
mm. PRICE. EACH $7.00 

580-765 MC SUPERHET RECEIVER, 
WITH WAVEMETER 

Easily modified for Citizen's Band reception, or for 
experimental use on VHF Television. Uses a 955 
Autodyne detector -oscillator into 3 -stage resistance - 
coupled )F amplifier. Output is for headphones. In- 
cludes VII -150 voltage regulator tube, 6E5 tnnning- 
eye, and 5Y3 rectifier. For 110 volts, 50/60 cycles AC. 
Calibrated Wavemeter mounted as separate portion, 
with variable tuning reel and hand -plotted calibration 
curve for each, permits checking frequency of incoming 
signal. NEW unused surplus. With Instruction sheets 
and diagram, plus calibration curve, and tubes. 
PRICE, EACH $75.00 

RADAR TRAINING SET -MARK V 
For Student, Schools, Labs, or actual radar applica- 
tion. Operates in the 580 to 765 mc region, designed 
especially to illustrate how radar emit. functions, and 
permits making g num r u c o s experiments to put over 
radar fundamentals. Uses above described receiver; 
separate transmitter using 8025 triode with 1.5 watts 
at antenna, with 400 KC internal modulator using 
two 811 tubes: External modulator, generating audio 
frequencies of 16,000, 4,000. and 1,000 cycles, and 
RF at 750, 350, and 175 KC,- with selection switch 
for modulation frequency anti wave form control, using 
3 tubes. 807, 6N7, and 625; set of Antenna Dipole 
rods. Supplies with full instruction sheets, diagrams, 
calibration curves, tubes, NEW unused surplus. 
PRICE, Per Set $175.00 

Technical Manual (Complete Instruction Book) for 
the BC -312 & BC -342 Receiver. PRICE, Postpaid. 

$1.50 

20-40 MC FIELD STRENGTH 
AND WAVEMETER 

Uses a 0-100 Micro -ammeter with a 1S4 Pentode, to 
receive signals in the 20-40 mc range. 1.5 volts bat- 
tery required. Tuning dial has dial lock, for fixing 
position, and telescopic Antenna permits adjusting 
for strong or weak signals. Calibration must be self- 
perfonned. With instruction sheet and diagram NEW, 
unused egpt. Dim: 6%"x41,4"x5%". PRICE, Each 

$14.95 
PE -95G & H, 10-12 KVA Gas Engine Generators, 
110/220 V. AC, 1 -phase, 60 cycles output. NEW. in 
original export packing, with spare parts and tools. 
Sling. wt. 2128 lbs.; cu. ft. 70. PRICE. EACH, 

$1,450.00 
HOMELIGHT 1.5 KW GAS -Engine Generators, 110 
V., 60 cycles, 1 -phase AC. Almost New, all units 
thoroughly tested and guaranteed. PRICE. EACH. 

$235.00 
AN/CRT-IA Sonobuoy Transmitters, for mine and 
submarine detection. With parachute, tubes, etc., 
ready for operation (except standard types dry bat- 
teries). Operates at 67.7 mc. Excellent to New con- 
dition. PRICE, EACH $35 00 
T-17, T-18, T-19 TUNING UNITS, for APR -4. NEW. 
EACH $95.00 

Prices quoted are net, FOB N.Y.C. our warehouse. Export packing extra, except where included 
in specifications. All material is guaranteed as represented, and offered Subject to prior sale. 

TELEMARINE COMMUNICATIONS COMPANY 
CABLE ADDRESS: 
TELEMARINE, N. Y. 540 W. 27th St., N. Y. 1, N. Y. 

All 
MERCHANDISE 

GUARANTEED 

Prices fob 
our whse, 
N. Y. C. 

Immediate 
Delivery 

subject to 
prior sale or 
disposition 

PHONE and CW TRANSMITTERS 
100 Watt W. E. radiotelephone w/selective ringer 
ship or shore, 10 -channel, 110 ac oper'n. 
25 Watt RCA RT, 32 vdc, 4 -channel. 
MANY NAVY MODELS, including TDE, TCS, 
TBK, TBM, TAJ, etc. to choose from. Weld.' tor 
info. 

FOR FOREIGN GOVERNMENT, 
PRIVATE YACHT, or SHORE STATION 

WESTERN ELECTRIC RADIO 
400-800 Watts 

Operates from 110-220 volts AC 
Freq. Range: 2.0-18.1 mcs 

New and complete with spares 
This is the same transmitter used 
on famous SS. "QUEEN MARY"! 

SONAR- 30 complete, new model NAA, 
"Herald" underwater anti-submarine units. See 
"Electr. Eng.," for Feb. 1949 for description. 
QBG-12 volt, portable, new $300. 
Also, WEA, QBE, QCO, et. al. 
RADAR- SN -l0 cm. portable, easily set OD. 
Has 2, 5 & 25 mile ranges; 5 -in. A -scope. Com- 
plete w/full spares $685, 
SQ-10 cm. PPI Write 
Submarine -S.1 and SD Write 
Navigation Beacons -Navy Models CXEH and 
CPN-8, for 115-230 VAC. 
Airborne APS3 and APS-4: also new ASB 515 mcs, 
complete w/ant. & hydraulic controls. Only $285. - Many other types In stock - 
TEST EQUIPMENT 
3 cm., multipurpose, portable, field 
and bench test set, model TS -263A/ 
TPS-10. Brand new $575. 
THIS MONTH'S SPECIALS* IN: 
TUBES 
1H40 $ .75 484 
11160 .75 829 

6AC7 2.2 

4.90 
1260 .755 

860 12. 
829A 7.50 

6SN7GT 2.25 861 32.50 
6V6 872A 1.95 

446BGT 1.75 
715B 6.75 

MAGNETRONS, KLYSTRONS 
2226 $ 6.50 700 A -C $18.50 
2727 11.00 706 D -0Y 49.00 
2261 24.00 707A 12.00 
2K25 24.00 728 AY 20.00 
4731 95.00 728 GY 24.00 
4733 110.00 D161145 (W.E.1 156.61 

INSULATORS 
12 -inch standoff with brass or bronze cap and 2 - 
hole base $1.00 
We have more than lfz-million in stock stand-off, 
strain, feed-thru-in porcelain, ceramic, pyres, etc, 

WRITE US YOUR INSULATOR NEEDS 

CAPACITORS (oil -filled) 
.01 mfd 500 vdc. .51.P0 10 mfd 600vdc 51,00 
.1 mfd 6000 vdc.- 2.50 2 mfd 1000vdc 1.25 
1.25 mfd 330 vdc.. .75 15 mfd 600vdc 3.00 
2 mfd 600 vdc ... .60 1 mfd 10 kv dc ld.00 
4 mfd 600 .85 .25 mfd 20 kv dc..25.00 
DYNAMOTORS (first number is do volts 

input) 
A. 28 @ 1.25 a to 250 @ 60 ma $ 3.00 
B. 28 @ 7 a to 590 @ 250 ma 5.00 
C. 13/26 @ 12/6 a to 400/800 6.50 
D. 14 @ 46 a to 515/1030 and 2/8, 50 ma up 9.50 
E. 28 @ 10 a to 300/150/14.5, 10 ma OD 
F. 32 @ 13 a to 430/6.3 @ 350/8.0 35.00 
G. 13 @ 13 a to 250/300 @ 60/225 ma 15.00 

AND MANY OTHERS 

COAX CONNECTORS 
83 1SP 
83-1AP .17 (Gold Dl w/hood) 1.25 
83-R .35 IIG 65 U 6.50 
83-111 .08 U0 56 U 4.75 
UG 58 U .60 

METER MULTIPLIER 
High precision resistor, 20 megohms at 20,000 volts 
with accuracy of 1Fz of 1%. Mfrs. Weston, Sprague. 
Only $24.25 
*New only. Some quantities limited. 

COMPASS 
COMMUNICATIONS CO. 

393 Greenwich Street, New York 13, N. Y. 
Cable: Compradlo, New York 

Phone: BEekman 3-6510 
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182 689 1916 6000 
182.4 697 1917 6100 
200 699 1918 6125 

PRECISION RESISTORS - 
Over 21/2 Million in Stock 

"TAB" -Specialists in Precision Resistors 
No Mfrs. Choice -We Ship Types In Stock 

0.116 209.4 700 1919 6140 23400 147000 
0.42 216 711 1922 6200 23500 150000 
0.425 220 733 1924 6300 24000 155000 
0.607 220.4 740 1926 6495 24600 160000 
0.7 225 750 1960 6500 25000 165000 
1.03 230 800 1980 6840 25200 166750 
1.3 235 806 2000 6990 25400 167000 
1.75 240 850 2045 7000 25833 169200 
2.5 245 854 2080 7320 26000 175000 
3 245.4 899 2095 7500 26500 180000 
3.83 250 900 2141 7700 26600 180600 
4.35 260 910 2142 7717 27000 185000 
5 271 917 2145 7900 27500 186600 
5.025 275 946 2150 7930 28000 190000 
6.25 280 978 2160 7950 28430 198000 
6.5 286 1000 2180 8000 28500 200000 
7 289 1030 2187 8094 29000 201000 
7.8 299 1056 2195 8250 29500 205000 
7.9 300 1059 2200 8500 29990 210000 
8 310 1067 2250 8700 30000 215000 
10.38 311.5 1100 2300 8770 31000 220000 
11.25 320 1110 2400 9000 31500 225000 
12 325 1150 2450 9100 32000 229000 
13.52 330 1155 2463 9445 33000 230000 
14.2 340 1162 2485 9500 35000 235500 
14.25 350 1200 2490 9710 37000 238000 
14.5 360 1225 2500 9800 38140 240000 
15 366.6 1250 2525 9900 38500 245000 
16 370 1260 2600 9902 39000 250000 
17 375 1300 2625 10000 39500 265000 
19 380 1350 2635 10430 40000 268000 
19.2 389 1355 2700 10500 42000 270000 
20 390 1400 2750 10600 43000 275000 
22 400 1488 2850 10900 45000 294000 
23 410 1495 2860 10936 47000 300000 
24 414.3 1500 2870 11000 47500 307500 
25 418.8 1510 2900 11400 48000 311000 
26 425 1518 3000 11500 48660 314000 
28 426.9 1600 3100 11690 49000 316000 
30 427 1640 3163 12000 50000 325000 
31.5 440 1646 3259 12500 52000 330000 
37 450 1650 3290 12600 55000 330000 
48 452 1670 3333 13000 56000 333500 
49 460 1680 3384 13100 57065 350000 
50 470 1710 3500 13500 58333 353500 
51.78 475 1712 3509 13550 60000 375000 
55 478 1740 3700 13600 61430 380000 
56.7 480 1770 3730 14000 62000 400000 
60 487 1800 3760 14250 64000 402000 
63 500 1818 4000 14400 65000 420000 
68 520 1830 4030 14500 66600 422000 
74 525 1865 4200 14550 66650 425000 
75 540 1892 4220 14600 67500 450000 
80 550 1894 4280 15000 68000 458000 
81.4 575 1895 4300 16000 70000 478000 
88 580 1896 4314 16500 72000 500000 
89.8 588 1897 4440 16800 73500 520000 
95 600 1898 4444 17000 75000 521000 
100 612 1899 4500 17500 80000 525000 
101 625 1900 4720 17977 82000 543000 
105 633 1901 4750 18000 84000 550000 
105.7 640 1902 4850 18300 85000 570000 
107 641 1903 4885 18380 85750 575000 
120 645 1904 4900 18500 88000 600000 
121.2 649 1905 5000 18800 90000 620000 
125 650 1906 5100 19000 91000 650000 
130 657 1907 5210 19500 93300 654000 
135 665 1908 5235 20000 95000 660000 
147.5 668 1909 5270 20441 100000 690000 
150 670 1910 5300 20500 110000 700000 
160 673 1911 5500 21000 115000 750000 
165 675 1912 5600 21500 116667 761300 
170 680 1913 5730 22000 120000 800000 
175 681 1914 5770 22500 130000 813000 

22990 135000 850000 
23000 140000 900000 
23150 141000 930000 
23325 145000 950000 

Any Size Above, Each 35c; Ten for $3.29 

MEGOHMS 
1. 1.579 2.5 3.9 . 6.7 10 
1.1 1.65 2.7 4 7 11.55 
1.2 1.75 2.75 4.23 7.5 12 
1.25 1.8 2.8 4.25 7.62 12.83 
1.3 1,9 2.855 4.5 7.74 13 
1.35 3 5 8 13.85 
1.39 

2 Il 
3.3 5.5 8.02 

1.4 3.5 6 8.5 
1.5 2.2 3.673 6.5 9.05 
1.57 2.25 3.75 6.6 9.5 

Any Size Above, Each Ten for $6.49 

Vacuum Precision 
Hi Volt Resistors 

Megohms - 12/.21/.6/.75/.83/.95/1/ 
1.5/2/3/3.75/ i%z% Aces Ea. $1: 10/$7.50 

MV Resistors - High Voltage 
Megs. Type Watts Peak Each 10 for 

.2 MVP 10 15Kv $1.98 

.5 MVG 4 5Kv 1.29 $9.98 

.75 MVG 4 5Kv 1.29 9.98 

.8 MVP 10 15Kv 1.69 
1 MVP 10 15Kv 1.69 13.49 
1 MVZ 20 25Kv 1.98 16.98 
2.5 MVA 20 25Kv 1.98 16.98 
2.5 MVT 5 7.5Kv 1.29 9.98 
5 MVP 10 15Kv 1.69 13.49 

10 MVG 4 5Kv 1.29 9.98 
10 MVP 10 15Kv 1.69 13.49 
15 MVA 20 25Kv 1.98 
50 MVE 25 40Kv 1.98 16.98 

"TA. B" Dept. 11E,6 Church St. 
Corner Church & Liberty Sts. 
New York 6, N. Y. That's a Buy WOrth 2-7230 

alik PEAK ELECTRONICS CO. 
COf9PEDNENTe) 

SELECTED AND GUARANTEED SURPLUS AT A FRACTION OF ORIGINAL COST. 
188 WASHINGTON ST., NEW YORK 7,H.Y. 

PANEL METERS 
GE-General Electric 
W H=Westinghouse 

SU -Sun 
W=Weston S=Simpson 

SQ=Square Case 
=Spec. Scale 

2" METERS 3" METERS 
0.20 UA, S* $4.50 
0-500 UA. S, WH" 2.95 
0-5 ma, S, Sq" 2.45 
0-5 ma, GE'- 1.95 
0-20 ma, S* 1.75 
0.25 ma, SU* 1.75 
0-50 ma, SU Sq* 1.95 
O .50 ma, GE 2.45 
0-2 amp RF, S Sq 1.95 
0-4 amp RF. GE 1.95 
0-9 amp RF, WH 1.95 
0-250 ma AC, GE 2.95 
0-20 Volt DC, SU 1.75 
0-20 Volt DC, W 2.45 
0-30 Volt DC. GE 2.45 
0-30 amp DC. GE 1.95 

6" METERS 

0.1.5 amp DC. GE.. 6.95 
0.300 volt, AC GE.. 7.95 
0-12 KV DC. GE 12.95 

O -20 UA, W $12.50 
40-0-40 UA W'.... 7.95 
50-0-50 UA, GE... 8.95 
0-75 UA, GE 9.95 
0-1 ma, S" 4.50 
0-2 ma, WH/S 3.95 
0.5 ma. GE Sq 3.95 
0-10 ma, WH* 2.95 
0-20 ma, S/WH 3.95 
0-20 ma. GE Sq 3.95 
0-30 ma, GE Sq 3.95 
0.80 ma, WE 2.95 
O -100 ma, GE Sq 3.95 
0-200 ma, GE Sq 3.95 
0-300 ma, GE Sq 3.95 
0-2 amp, GE Sq 3,95 
0-2 amp, WH 3.95 
0-15 volt AC. GE 3.95 
0-300 VAC. GE Sq 4.95 
0-30 Volt DC, DA 2.75 
0.800 VDC, GE Sq 4.50 
O -2 KV DC 6.95 
0-3 KVDC. GE Sq 7.95 

LINK TEST SET 
Type =1410. Contains two 31/4 meters -a 75-0.75 
microamp Galvanometer and a 0-1 MA multi -scale 
meter. Has tap switch for changing range. Ranges 
are as follows: 75-0-75 microamps, I MA 2.5 MA, 
50 MA, 25 volts, 500 volts. Ideal for balancing dis- 
criminators and general lab use. Housed in hard 
wood case with hinged cover. 10" x 8" x 4'/s". 
Only $14.95 ea. 

PANEL METER KIT 
Here's what you get: 
2" Sq. bakelite cased meter. Govt. Surplus. 
Scales for all the following ranges: 
0-50 ma, 0.100 ma. 0-200 ma, 0-500 ma. 
Precalcuiated shunt sizes for all ranges. 
Complete instructions. 

Only $2.50 ea. 3 for $6.75 
SCR 522 TRANSMITTER RECEIVER 

Complete with tubes and separate Dynamotor Power 
Supply. Excellent condition $36.50 

RAYTHEON SWINGING 
CHOKE 

2 to 12 Henrys, I Amp to 100 Ma, 15 
Ohms DC fully cased. High voltage 
insulation, ceramic insulators. Very 
conservatively rated. Weight 60 Lbs. 

$14.95 ea 

HIIGH WATTAGE ANTENNA RELAY 
110/220 volt 60 cycle Solen- Yr.,.., oid. D.P.D.T. Heavy duty 7 fer. parallel contacts rated 15 

_.:È- y amps at 5000 volts. Sturdy J construction. Isolantite in- 
sulation. Base 8" x 101/4". 

Made by Monitor $18.50 
Same specs. as above but DPST 12.50 
Same specs. as above but SPDT 12.50 

GUARDIAN LATCHING RELAY 
S.P.D.T., 110 volt 60 cy. coil, 15 amp contacts..$1.95 

SENSITIVE RELAY 
2000 ohm coil, SPOT, breaks at 3 ma. Plues Into 5 
prong socket .99 ea. 

WESTINGHOUSE SELENIUM RECTIFIER 
Hermetically sealed. Oil Immersed Full Wave Bridge. 
32 Volts AC Input. 24 Volts at 2 Amps Output. Size 
2',,x2áx3'/a hi $3.75 ea. 
Mattory-Vibropack Transformer 6 Volt Input. Output 
300 Volts at 100 MA $3.95 

MISCELLANEOUS BARGAINS 
.92 400 volt dc 15 for $0.99 
.01 600 volt dc pigtail micas 10 for .99 
Butterfly cond. 2 to 11 mmf ball brngs 3 for .99 
Var. cond. 150 mmf .07 spacing 2 for .99 
Variable ceramicon 20 to 125 mmf 5 for .99 
.35 at 16 KV plus .75 at 8 KV Oil Cond 3.95 
.1 MFD 7500 VDC Oil Cond .89 
.05 MFD VDC Oil Cond .75 
75 MFD 330 VAC OIL Cond .69 
25 ohm 675 watt Rheostat 2.95 
50 meg 35 watt resistor .99 
10 meg 10 watt .49 
2 meg 5 watt .39 
250 mmf midget var. ceramic ins .69 
4 Pale ST lever switch .95 
Ceramic RF switch, SP II pos .95 

WIRE WOUND RESISTORS 
5 watt ohms: 25.50.200-470-2500 09 ea. 

10 watt ohms: 25 -49 -84 -400 -470 -1325.2K -4K. 15 ea. 
20 watt ohms: 50-70-100-300-750-I K -1.5K 

2.5K-2.7K-5K-I0K-16K-20K 20 ea. 

PIGTAIL MICAS 
MMF: 5, 20. 50. 60, 100, 250, 300, 400, 500, 750, 
800, 1000, 2000, 3000 $0.08 ea. 

LEACH RELAY 
4 Pole Double Throw. 
4200 ohm coil 2.50 ea. 

POWER TRANSFORMER BARGAIN 
740 volts CT @ 185 ma, 6.3 volts @ 5 amp, 5 volts 
@ 3 amp. Pri. 110 volt 60 cy. Half shell mounting. 
Only $3.49 each. 

WESTON PORTABLE AC VOLTMETER 
Mod. 433, 0-150 volts AC, s/a of I% accuracy. 25 to 
2400 cycles. 28 ohms Res. mirrored scale. Bakelite 
case 5"x6"x31/," with leather handle $28.50 

METER MULTIPLIERS 
2 Meg 1/5 of 1"/o Cage Enclosed 2 KV $3.95 
2 Meg 1/2 of I";, Tubular 2 KV 1.95 
4 Meg 1/2 of 1"o Tubular 4 KV 3.75 

SOLA CONSTANT VOLTAGE TRANSFORMER 
2 KVA., 17.4 amps., Input 95 to 135 volts 60 cy. 
Output 115 volts constant. Type 4. single phase. 
31 s" long. 9'/2" high, 7'/s" wide $137.00 each 

OIL CONDENSERS 
56 mfd 220 vdc-$3.95 

4 mfd 600 vdc- .59 
6 mfd 600 vdc- .79 
8/8 mfd 600 vdc- 1.39 

10 mfd 600 vdc- 1.35 
6 mfd 1500 vdc- 2.95 

IO mfd 1500 vdc- 3.75 
2 mfd 2000 vdc- 2.25 

8 mfd 2000 vdc- 3.95 
10 mfd 2000 vdc- 4.95 
2 mfd 4000 vdc- 4.90 
I mfd 5000 vdc- 4.50 

.I/.1 mfd 7000 vdc- 2.25 
2 mfd 6000 vdc- 9.95 
2 mfd 7500 vdc-12.75 

.65 mfd 12.500 vdc-12.95 

HIGH CURRENT MICAS 
Type G4 Ceramic Case 53/4" 
High, 5" Diameter Tolerance 
50c or Better. 

CAP Amps KV Price CAP Amps KV Price 
MFD I Mc DC Each MFD I Mc DC Each 
.08 60 4 $27.50 .009 40 15 $29.50 
.1 70 4 29.50 .0047 23 15 24.50 

.037.05 6045 5 
24.50 

6 26.50 .002 20 20 28.50 

.0031 20 20 29.50 

.0117.02 

0 
4400 14 24.50 .001 12 30 27.50 

.0075 39 15 24.50 .0005 10 30 27.50 

TYPE GI 
.00024 4 6 $3.95 .01 

BAKELITE CASED 
MFD VDC Price MFD 
.001 600 $ .18 .025 
.01 600 .26 .002 

.02 
600 .26 .004 

027 600 .26 .005 
.01 I KV .45 .0001 
.02 1200 .35 .0015 
.02403 1500 .6 

1500 .75 .0 0.005 

.02 2 KV .90 .0003 

.005 2500 .55 .007 

TYPE G2 
25 7 6.95 

MICAS 
VDC Price 

2500 1.25 
2500 .50 
2500 .60 

5 KV .70 
5 KV 1.60 
5 KV 2.50 
8 KV 2.90 
8 KV 2.50 
5 KV 3.50 

CHOKE BARGAINS 
0 open frame C cased 

6 hy 50 ma. 0....$ .39 4 hy 450 ma C.... 3.95 
6 hy 80 ma, O.... .79 10 hy 250 ma. C.... 2.75 
8 hy 175 ma, C.... 1.49 5 hy 175 ma, C.... 1.35 
6 by 400 ma, C.... 3.69 20 by 36 ma, C.... .89 

POWER TRANSFORMERS 
Hermetically sealed. Pri. 110 volts 60 cy. 
1110 volts CT 60 MA, 920 volts CT 160 MA. 

6.3V. .18A, 6.3V, 1.25A. 5V2A, 5V2A....$4.95 ea. 
300 volts CT 300 MA, 2.5V7A, 2.5V7A, 

275 0.3V, I.5A 
1050 volts @ 20 ma. 20V. 4A, 2.5V, 5A 2.75 
1000 VCT @ 425 ma. 65 volt bias tap 7.95 
880 VCT 

14 5 ma. 5V @ 3VA553 4400A 2.79 
V @ KV insul 4.95 

FILAMENT TRANSFORMERS 
110 V 60 CY Primaries -Full Casings. 
6.3V 12 Amp $1.95 2.5V 20A. 2.5V 20A $6.95 
2.5V 10A HV Ins $3.95 5V 4A, 6.3V 3A.... $2.5^ 

CERAMICONS 
MMF: 1.5. 2, 3, 8, 10. 20. 22. 120. 500 $ .05 

SILVER MICA CAPACITORS 
MM F: 10, 47. 50. 60. 340. 750. 780. 1000 $ .09 

MOTOR & GEAR BOX 
Type RL42B. Motor 24 Volts DC, !/e HP -I min. with 
Gear Reduction Box $2.25 each 

30 WATT WIRE WOUND RESISTORS 
Ohms: 100 -2500.3k -4500-5300-18k 8 for .99 

ADJUSTABLE SLIDER RESISTORS 
20 Watt: 1, 5. 50 Ohms .25 
50 Watt: 100, 500 Ohms .35 
75 Watt: 100, 150. 200 Ohms .39 

100 Watt: 20. 50, 75. 120. 500 Ohms .49 

PRECISION 1% W.W. RESISTORS 
Ohms: 2K. 5K. 8500. 50K. 95K .25 ea. 

100 WATT NON INDUCTIVE RESISTORS 
Ohms: 250, 500, 12.500 .75 ea. 

MOSSMAN SWITCH 
4 Pole Single Throw.. .88 ea. 
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CAN'T KINK 
3 oond. 5/16' dia. Tough rubber coy. cable. For 
remote or Ant. Control -Foot switch etc. 
Cut to your order Min. 60 ft 31/2e ft. 
550 ft. Metal reels Express Collect $15.00 

RCA 100A 
Free Floating Cone Type -Magnetic -Loud Speaker. 
Removed from rooms of a large N. Y. Hotel. 
Original cost $32.00 $1.85 

3 for $5.00 
W.E. 

24 & 12 volt Telephone lamp 
C/H 

4 pole 35 ampere 115v. AC relay 
3 ampere G.E. Mercury Switch 
3§" glass tube 3 for $2.50 

GRAIN OF WHEAT LAMPS 
Used for Illuminating meters, com- 
pass, dials, airplane instruments. etc. 
Soldering iron removes lamp from base 
to use in models, doll houses, minia- 
ture trains, Xmas trees, etc. 

Mazda G.E. 323 Mazda G.E. 328 
3V..19.A 6V..2A 

Either type. doz. $1.130 

MARKTIME 
5 HOUR SWITCH 

A 10 amp. timing device. 
Pointer moves back to zero 
after time elapses. Ideal 
for shutting off radios and 
TV sets when you go to 
bed. Limited supply at this 
special PRICE.... $3.90 

Also available in 15 min. -30 min. -1 hr. at $5.90 
ISOLATION TRANSFORMER $1.95 

Nat. known Mfgre. 50 watt 2 windings, 115 V. to 
115 V. 60 cy. Ideal to prevent shocks from 
small radios and medical and electronic devices. 

Shipping Weight 5 lbs. 
Other ghee and 220-110 in stook. 
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 DPDT 6 volt Battery D.C. 10 ampere 

$1.95 Relay 2 for 
DPDT H&H Topple Switches $4.50 10 for 

NEW HOLTZER-CABOT 
TOTALLY ENCLOSED MOTORS 

50 R.P.M. Reversible 
Single Phase 

Capacitor -Run type. 
115 Volts AC 60 
cycle 0.3 Amp. Torque 

100 oz. 1.161* 
Inches. 
43/4' shaft %" dia. 

$17.50 
each 

dog. $1.50 
$4.90 

GONIOMETERS CFT 47372 in stock 
We are Authorized Wholesalers f r Micro Switch 
Corp, and carry the largest stock of Allen-Bradley 
Solenoids. Potter & Broomfield Relays. Guardian 
Electric Co. Solenoids and Relays and Hayden 
Clock Motors In all speeds. Electric Counters. 

EST. B LA N EST. 
1923 1923 

Experimenters and Inventors Supplies 
64 Dey St., New York 7, N. Y. 

RADAR EQUIPMENT 

APS-3 3cm Search Radar 

APS-4 3cm Search Radar 
SCR -717B 10cm Search Radar 
SO -9 10cm Search Radar 
APR -4 Receivers & Tuning Units 
T5-12 Standing Wave Amplifier 
Test Equipment and Signal Gen- 

erators for 10 and 3cm 

Write for Catalogue 

LERU LABORATORIES, INC. 
360 Bleecker St., New York 14, N. Y. 

OREGON 5-3525 

SELENIUM and 
RECTIFIERS 

ASSOCIATED 
COMPONENTS 

SINGLE PHASE 
Full Wave Bridge 

Input: 0-18 VAC Output: 0-12 VDC 
Type No. Current Price 
B1-250 
B1-1 
B1 -1X5 
B1 -3X5 
B1-5 
B1-10 
B1-20 
B1-30 
B1-40 
B1-50 

250 Ma. 
1.0 Amp. 
1.5 Amp. 
3.5 Amp. 
5.0 Amp. 

10.0 Amp. 
20.0 Amp. 
30.0 Amp. 
40.0 Amp. 
50.0 Amp. 

S .98 
2.49 
2.95 
4.50 
5.95 
9.95 

15.95 
24.95 
27.95 
32.95 

Input: 0-36 VAC Output: 0-26 VDC 
Type No. Current Price 
B2-150 
B2-250 
B2-300 
B2-2 
B2 -3X5 
B2-5 
B2-10 
B2-20 
B2-30 
B2-40 

150 Ma. 
250 Ma. 
300 Ma. 
2.0 Amp. 
3.5 Amp. 
5.0 Amp. 

10.0 Amp. 
20.0 Amp. 
30.0 Amp. 
40.0 Amp. 

$ .98 
1.25 
1.50 
4.95 
6.95 
9.95 

15.95 
27.95 
36.95 
44.95 

Input: 0-115 VAC Output: 0-90 VDC 
Type Ne. Current Price 
B6-250 250 Ma. $ 2.95 
B6-600 600 Ma. 5.95 
B6-750 750 Ma. 6.95 
B8 -1X5 1.5 Amp. 10.95 
B6 -3X5 3.5 Amp. 18.95 
B6-5 5.0 Amp. 24.95 
BO -10 10.0 Amp. 36.95 
B6-15 15.0 Amp. 44.95 

Full Wave Center Tap 
Input: 10-0-10 VAC Output: 0-8 VDC 
Type No. Current Price 
Cl -10 
C1-20 
C1-30 
C1-40 
C1-50 

10.0 Amp. 
20.0 Amp. 
30.0 Amp. 
40.0 Amp. 
50.0 Amp. 

5 6.95 
10.95 
14.95 
17.95 
20.95 

THREE PHASE 
Full Wove Bridge 

Input: 0-234 VAC Output: 0-250 VDC 
Type No. Current Price 
3B13-1 1.0 Amp. $ 22.00 
3ßl3-2 2.0 Amp. 32.00 
3B13-4 4.0 Amp. 56.00 
3613-6 6.0 Amp 81.50 
3B13-10 10.0 Amp. 105.00 
3613-15 15.0 Amp. 120.00 

RECTIFIER MOUNTING BRACKETS 
For Types B1 through 136, and Type Cl 5.35 per set 
For Types 3B 1.05 per set 

D -C PANEL METERS 
Attractive, rugged, and reasonably priced. Moving 
vane aolenold,type withaccuraey within 5%. Square 
case. 
0- 6 Amperes DC 
0-12 Amperes DC Any range $2.49 each 
0-15 Volta DC 

CATALOG 
Write for our Catalog No. 719, which 
lista additional Selenium Rectifiers, 
associated transformera, condensers 
and filter chokes. 

Minimum Order $5. 
All prices FOB our NYC warehouse. Send check 
or money order. We will ship transportation 
charges collect. Rated concerns send P.O., Terms 
Net 10 days. 

POWER SUPPLIES 

GENERAL PURPOSE Low voltage DC power 
supplies, with variable outputs. Rugged - 
Dependable -precision control. 

Features 
Long life Full Wave Selenium Rectifiers 

V Output Voltage Continuously Adjustable from 
Zero to Maximum 

V 3' Voltmeter and Ammeter 2% ace's. 
V Stepless Control 
V Instant Power -No Warm -Up Period 
V Assembled and Ready to Operate 
V For 115 VAC 60 Cycles 
V Dimensions 83" x 163' x 8" 

Write for descriptive bulletin GPA 

Model Voltage Current Price 
GPA810 0-8 VDC 10 Ampe. $69.50 
GPA1210 0-12 VDC 10 Amps. 75.00 
GPA2810 0-28 VDC 10 Ampe 85.00 

RECTIFIER CAPACITORS 
CF -1 1000 MFD 15 VDC 5 .98 
CF -20 2500 MFD 15 VDC 1.95 
CF -6 4000 M^D 30 VDC 3.25 
CF -19 500 MFG 50 VDC 1.95 
CF -16 2000 MFD 50 VDC 3.25 
CF -21 1200 MFD 90 VDC 3.25 
CF -2 200 MFD 150 VDC 1.69 
CF -l0 500 MFD 200 VDC 3.25 
Mounting clamps for above capacitors 15c ea. 

RECTIFIER TRANSFORMERS 
All Primaries 115 VAC 50í60 Cycles 

Type No. Volts Amps. Shpg. wt. Price 
XF15-i2 15 12 7 lbs. f 3.95 
TXF36-2 36 2 6 lbs. 4.95 
TXF36-5 36 5 8 lbs. 6.50 
TXF36-10 36 10 121bs. 9.95 
TXF36-15 36 15 20 lbs. 11.95 
TXF36-20 36 20 25 lbs. 17.95 
XFC18-14 18 VCT 14 10 Iba. 6.95 
All TXF Types are Tapped to Deliver 32, 34, 36 
volts. XFC Type is Tapped to Deliver 16. 17. 18 
Volta Center -tapped. 

RECTIFIER CHOKES 
Type No. By. Amps. DC Res. Price 
HY5A .024 5 .20 S 5.25 
HYIOA 011 10 .04 9.95 
HY20A .007 20 .02 13.95 

ELECTRONIC TUBE -MAKING 
MACHINERY 

For manufacturing radio tubes, electronic 
tubes, cathode-ray tubes, lampa. New and 
used. Reasonably priced, satisfaction 
guaranteed. 

AMERICAN ELECTRICAL SALES CO. 
67 E. 8th St. New York, N. Y. 

WHOLESALE ONLY 
ELECTRONIC COMPONENTS 
AIRCRAFT EQUIPMENT 
HYDRAULICS 
RADIO 8 ELECTRONIC SURPLUS 

13933-9 Brush St. Detroit 3, Mich. 
Phone Townsend 9-3403 

D.C. MICROAMMETERS 
0-200 ua 3" eq. G.E. DO 60 5 8.00 
0-100 ua 3" eq. G.E. DO 60 10.00 
0-60 ua 3" aq. G.E. DO 60 12.00 

R.F. MILLIAMMETERS 
0-115 Ma 3%" Weston 425 512.00 
0-100 Ma 314" Weston 425 12.00 

PRECISION 
PORTABLE INSTRUMENTS 

Single or multi -range 
D.C. Microammetere, from 6 ua full seals. 
Thermo -couple Mllllammetere, from 1.6 
Ma. Thermo -couple voltmeters. 

Precision Electrical Instrument Co. 
146 Grand Street New York 13, N. Y. 
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CONDENSER SPECIAL 
5-5 mfd-400 vdc Oil Cond. 

3 terms. bot. mntgs flanged type. Dims. 3% x 3% x 2. Tested at 1800v. Meets commercial specs. for 600v. oper- ation up to 40 degrees C. Currently being used for power factor correction. Numerous applications for this high quality condenser. See symbol "F". 
Price $.55 -CARTON of 24 $.45 

OIL CONDENSERS -New 
Symbol Capacity Voltage Type 
B .001 50KV í14F112 B .05-.05-.01 10KV #26F344 
B .01 3000V 
S ecial .02 20KV 
E .03 16KV 1265380 B .05-.05 2000VAC 

1 1 Term .1 2000V 
.1 2500V 
.1 3500V 

.1 750ÓV 
V 

#255475 
.1 110KV 

265469 
.1 15KV 255672 
.1 25KV #14F52 

.25 350ÓV 
#25F433 

20KVV 
#23F659 

.4 10KV 

.6 
5ÓÓV 

.5 15 5Ó0V 

.5 2000V 

.5 25KV 

.5-.1 2000V 

5 
600V2.5 .65V 

.75 100V 
1 400V 

1 50ÓV #23F225 

1 6ÓÓV 

Price 
$30.00 

3.50 
.50 

10.50 

7.95 
.282 

.40 

.55 

.95 

.85 
1.35 
6.95 

10.95 
20.95 
7.95 
1.30 
1.25 

19.95 
8.95 

.14 

.16 
.24 
.29 

1.25 
1.65 

29.95 
.89 
.24 

10.75 
.25 
.18 
.24 
.24 

8 
.24 

Symbol Capacity 
1 
1 
1 
2 
2 
2 
2 
2 
2 
2 
2 
2-2 
3 
3 

3-3 4 

4 
4 
4 
4 
5 
5 
8 
7 
7 
8 
8-8 
8-81 

10 
13.5 

42 

P 
Voltage Type Pric^ 
1000V ,3- 
250V #23F121 1.2e 

20KV #14F35 28.76 
600V #26F407 39 800V. TLA .19 100V 55 

10ÓÓV 
TLA .62.5 

5000V 
#23F47 3.95 

600V 65 
800V Can .39 

15Ó0V 
5.25 

600V 
.70 
70 

440VAC 

8Ó0V 
600V 

1Ó000V 

1500V 

800V 

60ÓV 
6001" 
600V 
60V 
100V 
220VAC 
1000V TJ30040 
600V #25F673 

.78 
í265796 .55 

69 
TLA32) Terms 

517 
.69 

TLA .69 
1.15 
.59 

2.75 
.74 
.79 
.89 
.95 
.95 

1.20 
1.10 
2.50 

.90 
2.65 
4.95 

Special Silver Mica Kit -100 @ $5.95 Special Mica Kit -100 @ $2.95 

Price F.O.B., 25% with order. Balance C.O.D. Minimum order $2.00. 
PRICES SUBJECT TO CHANGE WITHOUT NOTICE. 

MONMOUTH RADI 
BOX 159 

LABORATORIES 
OAKHURST, N. J. 

$59.50 
ELECTRONIC RADIO ALARM 

Make It Secure 

Guaranteed new, functionally perfect and designed 
try a leading manufacturer. Uses balanced bridge 
principle. Intrusion operates any external alarm 
system. (Bell, horn, light, etc.) Automatic reset. 
Protects any ungrounded object, room or bldg. (Safe, 
cabinet, window screen, screening under window or 
door. Protection against injury by high voltage, 
hazardous equip and locations. Added feature In- 
cludes built in lire detector. Operates alarm at 160 
deg. F. Complete with instructions. 

50 
Ohme 

200 
1000 
1000 

250(100 
2000 
30 
3Ó0O0 
5000 

10,000 
10,00 
10,000 
10.000 
15,000 
15,000 
20,000 
20,000 

TYPE "J" POTS $.50 
SYMBOLS: LS -Locking Type Shaft 

S -Screwdriver, R -Round 
Ohms Shaft 

20,000 1 1/4 R 
25,000 3/8 R 

2b000Ó 1/8 S 
50,000 1/5/18 R 

50.0 1/4 5 0 
50,00 1/8 LS 
100,000 1/8 LS 
100,000 1/2 R 
10,000 1/0 R 10,00 1/8 S 
150,00 2 1/8 R 
200,000 9/18 R 
250,000 1/8 S 
300,000 (2 TeMeg rms) 

S1/8 
S 

1 Meg 1/8 LS 

1/4 S 
1/8 LS 
1/8 
1%4SS 
3/8 R 
1/8 LS 
1/8 LS 
1/2 R 
1/85 
1/8 

SS 
3/8 R 
1/8 LS 

1%8 8 
1 1/8 R 
3/8 S 
1 8 í.S 

TYPE "Jr' $1.00 
2K 3/8 R I0K-50K (10K 2 term .) 

100K 1/2 R 
1/2 R 

BAKELITE TOGGLE SWITCHES 
SPST 34. 250V, 7/16" Bushing, Ball Handle (On- 

SPST 3A. 250V, %" Bushing, %" SD shaft I8 
SPDT Type C -H 8800 K4, 7/16" Bushing, Bat Handle 
(On -Off -On) 34 
DPST 3A. 250V, 7/16" Bushing, Bat Handle... 30 

H DPST Type C -H 8823K4, 7/16" Bushing, Bat andle 
DPDT 3A. 250V, 7/16" Bushing. s/4" Shank, '%z5 Ball Handle 44 
DPDT Type C -Il .4324K4. 7/16" Bushing. Bat Handle 

.48 
COAX CONNECTORS 

83-1SP 5.28 83-12 .64 83-1SPN .28183 -IR $, .28 
FREQ. METER 

Type BC -906 C 
150-225 megacycles. Brand new. Boxed. Price $11.95 

3108 WK 
3106 GK 
3102 SK 
3101 NK 
3100 RWK 

Connectors 
MELLOMYNE 

LARGE QUANTITIES 

IN STOCK 
What Types Do You Require? 

FOR IMMEDIATE DELIVERY 
WRITE -WIRE -PHONE 

WILGREEN 
74 Cortlandt St. N. Y. 7, N. Y. 

BA -7-4862 

GENERATOR: 
Output #1-115 v. a -c., 10.4 a. 90% P.F. 1200 watt. single phase, 80 ey. 61. 2400 RPM. 
Output *2-28.5 v. d -c., 60 a. 
Size: 6%' dia. 13%' 0.A, length inel. 743' dia. eplined shaft 2' long. Flange mounting. Wt. 42 lbs. Rotation ccunter clockwise viewed from drive end. Generators are self excited. Brand new in original boxes. Mfd. by BendLc Special Price $27.50 ea. 2 for $50.00. 
RECTIFIERS 
Copper Sulphide, F.W.B., 3.5 v. a -c in. 1.8 v. d -o 43 1 amp out. (Fine for 1.5 v. d -c fllaments). New, boxed. $.60 each, 10 for $5.00, 100 for $40.00. 

TUBES: 
Discount 20% on 

orders over $50.00 

18221 $4.25 715B 6.50 
1N21 ' .40 719A 9.50 
2762 37.50 721A 2.75 
31322 2.50 722A 7.50 
250TL 19.50 724B 2.50 
316A .35 725A 8.50 
388A 2.75 730A 10.50 
700A 9.75 846 47.50 
701A 3.50 872A 1.75 
702A 2.75 C5B 7.75 
703A 2.75 C8A 8.25 
704A 1.00 C6J 4.75 
707A 12.50 FG81A 3.75 
707ß 7.00 WE - 
708A 2.75 203A 8.75 
713A .75 VT98 
714AY 3.75 (Br.) 12.50 
715A 7.50 
SPECIAL: Rectigon, West- 
inghouse Battery Charger 
Tube, 6 amp. 65 v., Cat. 
7r289414/JAN4B28. New, 
orig. box. $1.50 each, 4 for 
$5.00. 
Immersion heater, Westing- 
house, low surface. 3 heat, 
oil type, 115 v. 200, 400, 
and 800 watt. 1%,' male 
pipe connection with ealrod 
elements projecting 9". List 
$17.20. Our pries $6.50 
each, 2 for $10.00. 

NEW! 
low prices 
values 
equipment 
components 

Note: All merchandise not 
designated as new is 
guaranteed to be in ex- 
cellent to new condition. 

EPCO 
1527 E..7th St. 

Los Angeles 21, Calif. 

CA ACITO 8: Fest, dual .25 mfd., 
6000 v. d -c or .125 mfd., 12000 v. 
d -c. 8%' x 5' x 91,4" high includ- 
ing 2%" dual standoff insulators. 
New. Original packing. 4 per case. 
$2.95 each -4 for $10.00. 
TRANSTAT, 115/220 v. 50/80 o., 
0-260 v. 2% amp. coat. 5 amp. max. 
output. New. Original packing. 
List $43.00. $17.50 each. 2 for 
$30.00. 

NEW RA -38 RECTIFIERS 
115 v., 60 cy. 1 phase Input, output 0-15,000 v. 
d -o 4f 500 ma. Write for detailed information. 

THERMOSTAT SWITCH: Air or immersion - 
has pipe union connection with 34" dia. thermal element projecting 6'. Temperature 
adjustable from 250' to 450'3. Switch opens 
one circuit, closes other on temperature change. 
Cap. 1250 watts, 10a, 125 v., 5 a. 250 v., 3 s. 
460 e., 2 a. 600 v. Mrd. by Persona Model 
502-2A. New original box. $1.95 ea.; 2 for 
$3.50. 

TEST LEAD CLIPS: Frankel alligator type with barb for checking through insulated wire. 
New. Pkg. of 20 $1.00; $4.50/C; $39.00/M. 

Filament 
Transformer 
HIGH VOLTAGE FIL- 
AMENT TRANS- 
FORMERS: Amertran 
TYPO W.S. .050 KVA, 
50/60 e., 1 phase; 35 
KV test. 12 KV d -e 
operating; see. 5 e o -t 

10 amps. Hae socket 
that takes 872A, 250T, 

371, 5563 etc., rectifiers. Net Wt. 16 
lbs. $12.50 each, 2 for $22.50, 4 for 
$40.00. 
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TRANSFORMER "BUYS" 
Prices Drastically Reduced! 

FILAMENT 
TRANSFORMER 

For hi -voltage rectifiers. 
PRI. 115 V 5/50/60 cy- 
cle. SEC. 5V C/T @ 
10 Amps. 35 KV 
R.M.S. Test 12 KV 
D.C. Operating. Uses 
872A Tube or others... 
Brand New $9.95 
872A Tube $1.49 

IT'S THE 

LAST 
OF OUR 

LUCKY 

BUYS! 
It's the end! These 
and thousands of 
other Items were 
bought at a fraction 
of their true worth - 
but it's the last of 
all Surplus buys 
everywhere because 
of Gov't. curtail- 
ments. When these 
are gone, there will 
be no more -so order 
now while present 
quantities last. Many 
items in stock not 
listed here - so send 
us your requirements. 

110 V. 60 CYCLE PRIMARY 
TRANSFORMERS 

5-V 60 -amps, fine for 304-TL's....$9.95 
5-V 115 amps, for welding, pipe thaw- 

ing 
5V 190 amps for welding, pipe thaw- 

ing $19.95 
40 -Watt Modulation, Stancor A-3 

43 
125 -Watt Mod. Thordarson T -19M16 

$9.95 

UTC LS 184 Power Transformer 
7000 V et. 500 ma Shipping Wt. 102 

lbs. $69.50 

'Ft' S-39 I'ou'er Transformer, 980 V et 
175 ma -5V --3A, 6.3V -3A, 6.3V -3A 

$5.9 
'TC S-41 Poncer Transformer, 1200 5 

et 
3A 
-200 ma, tV-3A. 71/217 -3A -6.3V 

4 95 
'Ti' S-42 Power Transformer, 1200 V. 

et -300 ma. 5V -3A, 7% V -3A -8.3V 
3A. $6.25 

'IS' S-47 Power Transformer, 3000 et, 
2.-.00 et. 2000 et at 300 ma $9.95 

ORDER DIRECT FROM THIS AD 
Prompt shipment of all orders. Cash with 
order. Minimum order $3.00. 35% deposit 
on all C.O.D. orders. Shipments by truck or 
RR Express collect. California buyers please 
add state sales tax. All prices subject to 
change. All merchandise subject to prior 
sale. 

WRITE, WIRE 
OR 

TELEPHONE 

MIDGET VARIABLE CONDENSERS 
priced at a fraction of cost 

Hammerlund MC -20-M% 20 MMF Double 
Spaced 

Hammerlund MC -50 -SC 50 MMF Double 
Spaced 

Hammerlund MCD -50-M 50 MMF 
$1.49lt Stator 

National SSD -50, 50-50 Split Stator $1.49 

BIG SAVINGS ON CHOKES 
Send us your requirements. Prompt replies. T5 or man 

Swinging Choke T-19 C38, 5-20H 

Thordarson 17C 0OB, 12H, 200 ma $1.95 

Big Shipment Just Received! 
IMPULSE COUNTERS 
Operates on 6 to 110 V., DC 

$12.95 
Used by laborator- 
ies and experimen- 
tors all over the 
world. Three sep- 
arate dials count 
impulses from 1 to 
10,000 in units of 
1, 100 and 1000's. 
Excellent condition 
-priced to go fast' 
Hurry! 

COAXIAL CABLE CONNECTORS 
M-358 T Connector 
M-359 Angle Adaptor 
PL -274 Feed Through 
PL -275 Twin Feed-Thru 
UG-106U Twin Junction 

BMade 
Aespecially 

forrO industrial uses 

Miller 7841. 5 -amps $4.95 
Miller 7842, 10 -amps $5.95 
Miller 7843, 20 -amps $6.95 
Maximum 220 vo. 

Check and compare these prices anywhere. 

980 
390 
980 
890 
690 

Brand New 
Famous Standard Brands 

OIL CONDENSERS 
2 mfd 2500 v...$2.49 12 mid 1500 v..$3.49 
2 mfd 4000 v... 3.95 1 mfd 6000 v... 7.95 

4 mfd 2500 v... 3.95 1 mfd 5000 v... 3.95 
10 mfd 2.500 v.. 4.95 1 mfd 3000 v... 2.49 
4 mfd 4000 e... 5.95 .5 mfd 5000 v.. . 2.49 

OHMITE POWER TAP CERAMIC SWITCHES 
Non -Shorting type ceramic tap switches 

for high current use 

Available in 5, 6, 7, 8, 9, 10. 11 and 12 con- 
tacts. Your choice 

Ohmite 212-12 switch. 12 taps. Rates 
at9 15 amp,a. 

AVE., LOS ANGELES 5, CALIF. DUnkirk 8-2211 

CO. ALVARADIO SUPPLY 

Dept. L-7, 341 S. VERMONT 

Just Received! Large Quantity of Brand New 
AMPHENOL AN CONNECTORS @ 75% off 
list! Write for complete listing! 

Just Unpacked! Full Library of 

INSTRUCTION MANUALS 
SCR 300A $1 BC -312 $ 

SCR 536 blondie SCR -435 $ 
Talkie $I BC -1335 $ 

BC 191 $1 SCR -593 $ 

SCR 508, 528, 538 BC -79 $ 

Tank Set $I BD -71, 72 $ 

Teletype Manual ...$2 I-727 $ 

SCR -609, 610 $1 RM -29A $ 

RA -34 SI 
All of the above shipped postpaid 

T-B5/APT5 TRANSMITTER 
Here's a real bargain! Priced 50 complete with t bes. Used, but $39 
in excellent condition 

Galvin 
TS-I43/CPM-I 
Synch roscopes 

Outstanding pre- 
cision instrument 
for any electronic 
lab. 

$175 
TS 164/AR 

Frequency Meter 
Airborne version 
of BC -221. With 
original calibra- 
tion book. 

$75 

WILLARD MIDGET 6V 

STORAGE BATTERY 

$2.49 

3 amp. hr. rating. 
T r ansDar- 
ent plastic 
case. 3%' 
xl 13/16" 
x2R" high. 
New. Use 
standard 
electrolyte. 

SIGNAL GENERATORS 

Choice of 3 

$77 ea. 

I -222-A RF. Covers 
2 bands- 8 to 15 
mc., 150-230 mc. 
Can use up to third harmonic, Built-in 110 v. 
60 cycle pwr. supply. Good condition $77 
I-126 15-26 mc, 95-130 mc. with built-in 
powr. supply. Good condition $77 
1-126. 15-26 mc. 180-235 mc. with built-in 
power supply. Good condition $77 

If You're 

Looking for 
HIGH VOLTAGE Oil 

E A V Y DUTY CCaappacitators 

HERE'S YOUR 
2 MFD 7500 V.D.C. 

Manufacturer's List Price 
$151.00 

Your Cost: $39'50 
1 MFD 10,000 V.D.C. 

Manufacturer's List Price 
$197.00 

Your Cost: $47.50 

"BUY"! BRAND NEW! 
HEAVILY CONSTRUCTED 
THROUGHOUT. IN STEEL 
CASES WITH HUSKY INSULA- 
TORS. MADE BY A LEADING 
CONDENSER MANUFACTUR- 
ER. YOURS AT A FRACTION 
OF REGULAR PRICE. 

2 MFD 12,500 V.D.C. 
Manufacturer's List Price 

$265.00 

Your Cost: $79.50 
SPECIAL BRAND NEW. YOURS AT A FRACTION OF COST 

PURPOSE 
TUBES 

W L 655/658 (Westing. 
house) 

$24g . 

Price $95.00 
W L 652/657 (Westing- 
house) 

$73 50 
Price $42.00 

827 R (R C A) 

Reg. Price $59.00 $173.00 

RADIO'S OFFICIAL REFERENCE BOOK 

FREE 
AND BUYING GUIDE 

WITH 1951 Edition. 1200 pages. Publisher's 

ORDER MASTER price $5.50. All 
SAVES 

ManufacturersreAND 

MONEY. 

CABLE: FEDERrUnCH 

ederated urchaser 
INCORPORATED 

66 DEY ST., NEW YORK 7, N. Y. Dlgby 9-3050 

ALLENTOWN, PA. 
1115 HAMILTON ST. 

NEWARK, N. J. 

114 HUDSON ST. 701 NORTHAMPTON ST. 
EASTON, PA. 

"STANDARD" BRAND 

NEW SPECIALS 
AMERTICA5I 'FItANFT.\1' VOLTAGE 
REGULATOR: 2KVA; Pri: 90 to 130V. 
50/60 CPS; Output: 115V @ 17.4A Maxi- 
mum. Type RH $24.95 ea. 
GENERAL RADIO VARIAC 200B; .170 
KVA; 115V input; 0 to 115V, or 0 to 135V 
output; 1 Amp; without knob or dial 
plate $8.95 ea. 
POWER TRANSFORMER, STANCOR: 
Pri: 115V 50/60 CPS Sec: 700V CT @ 100 
MA; 5V. CT Ct0 3A: 6.3V @ 3.5A. Her- 
metically sealed rectangular can: 459"W 
x 4 t/4 "D x 6"H Special $2.45 ea. 
AUTO TRANSFORMER, RAYTHEON: 
Pri: 230V. 60 CPS: 1780V. RMS test. Sec: 
115V, 26A. 7"W x 10"D x 10"H. Open 
frame construction $19.95 ea. 
IN23A SYLVANIA SILICON CRYSTAL 
DIODE: 10,000 MC converter, Navy in- 
spected, individually boxed. .980 each 

10 for $9.00 
250 MM PRECISION VERNIER CAL- 
IPERS: Inside and outside; Reads to 1/50 
MM; Jaw depth 62 MM; highest quality 
construction; supplied with leatherette 
plush lined case; American Measuring In- 
struments Corp. Model 20. $14.95 ea. 
MICROAMMETER, TYPE RX35 WEST- 
bakelite case; 0-25 watt scale; Special 
INGHOUSE; 0-500 ua; 3" rectangular 

$4.95 ea. 
All items brand new, fully guaranteed, 
F.O.B. our plant N. Y. C. 

Send for latest catalog, listing one of the larg- 
est surplus stocks, hundreds of hard to get 
items at lowest prices. Meters, fuses, fuse 
holders, switches, condensers, jacks, plugs, con- 
nectors, cables, etc., etc. 

STANDARD RADIO - 

ELECTRICAL PRODUCTS 
2260 WASHINGTON AVENUE 
NEW YORK 57, NEW YORK 

JUDSON 6-3764 
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WESTON 666-1C 

Socket Selector 
TEST SET 

FOR 

Vacuum Tube Circuit 
Selective Analysis 

This unit is designed for the purpose of taking readings of currents, voltage re- sistance and other electrical measure- 
ments in a vacuum tube circuit. It can 
be used with most analyzers or volt-ohm- milliammeters to determine tube and cir- cuit conditions and characteristics under operating conditions. 

To test a circuit the connecting cable is plugged into the appropriate tube adapter which in turn is plugged into the tube socket. The tube itself is plugged into the socket selector & adapter unit which is equipped with two series of numbered pin jacks. All the currents and voltages are thus brought out from these pin jacks by means of connecting jump- ers & leads to the volt-ohm-milliammeter 
where they may be measured. 

An ideal test unit which greatly sim- plifies circuit trouble shooting. IT CAN CONVENIENTLY BE USED IN CON- JUNCTION WITH ASCILLOSCOPES OR SIMILAR TEST EQUIPMENT AND IS ESPECIALLY SUITED FOR T. V. AND SIMILAR VACUUM TUBE CIRCUITS. 
Complete unit consists of 15 Adapter pin leads and jacks also a thoroughly diagramed instruction booklet with Tube Base Data Connections & Chart. LIST PRICE $30. A REAL VALUE $9.50 

ALL ITEMS ARE BRAND NEW -SUR- 
PLUS -GUARANTEED, All materials ship- 
ped from stock same day as order received, 
subject to prior sale. 

AIRCRAFT 
METERS 

5-0-5 D.C.M.A., GENERAL ELECTRIC DW- 
53, 10 sc. div., no numbering, Caption 
"Bottomslde", with ilium. feature 

@ $3.50 
30 VOLTS D. C.. GENERAL ELECTRIC 

D1V-53 @ $4.50 
30 VOLTS D. C., WESTON 606 @ $4.50 
40 VOLTS A. C., WESTON 517, 2%" Rd. 

flush metal case, 3 hole mtg. calib. for 
400 cycle use. @ $3.50 

40 VOLTS A. C., WESTINGHOUSE NA -33 
2%" Round flush metal case, 3 hole 
mtg, calibrated for 400 cycles M $3.50 

40 VOLTS A. C., WESTINGHOUSE NA -33, 
2%" Rd. fl. metal case, 3 hole mtg, 
(These were orig. calib. for 400 cycle 
but have been adjusted for 60 cycle 

M $3.95 
30 AMPS D. C., WESTINGHOUSE AX -33 

USN-C230L in. shunt ed $5.00 

30-0-30 AMPS D. C., WESTON 606, with in- 
ternal shunt ed $5.00 

60-0-60 AMPS D. C., WESTON 608, comp. 
with external 50 M. V. shunt te $5,50 

20-0-100 AMPS D. C., HICKOK, 2%" Round 
flush metal case, 3 hole mounting, com- 
plete with external 50 M. V. shunt (A. C. 
type D-2) M $5.50 

120 AMPS D. C., WESTINGHOUSE AX -33, 
complete with external 50 M. V. shunt 

$5.50 
120-0-120 AMPS D. C., WESTINGHOUSE, 

AX -33, complete with external 50 M. V. 
shunt (e $5.50 

150 AMPS D. C., WESTINGHOUSE NX-33, 
21,%" Round fl. metal case, 3 hole mtg., 
complete with external 50 M. V. shunt 
(A. C. type F-1) le $5.50 

MARITIME SWITCHBOARD 
338 Canal St., N. Y. 13, N. Y. 

Worth 4-8217 

All meters listed are 21/2" Square flush 
type, 4 hole mounting with black scale and 
luminous markings. They are self contained 
or supplied with external shunt, unless noted 
otherwise. 

240 AMPS D. C., SUTTON-HORSLEY Br. 
complete with external 50 M. V. shunt 

@ $5.50 

240 AMPS D. C., WESTINGHOUSE AX -33, 
complete with external 60 M. V. shunt 

$6.50 

240-0-240 AMPS D. C., GENERAL ELEC- 
TRIC DW-53, complete with external 50 
M. V. shunt @ $6.50 

300 AMPS D. C., WESTINGHOUSE, 3 %" 
Rd. flush metal case, complete with ex- 
ternal 50 M. V. shunt (A. C. type E-1) 

p $7.50 
480 AMPS D. C., WESTINGHOUSE AX -33, 

complete with external 50 M. V. shunt 
M $8.50 

30 VOLTS 30 AMPS D. C., DUAL METER 
weston 606, complete with external 60 
M. V. shunt, normally indicates amps, 
with push button for volts M $6.00 

30 VOLTS 60 AMPS D. C., DUAL METER 
GENERAL ELECTRIC, AN connector 
type, complete with external 50 M. V. 
shunt, & connector, normally indicates 
amps, with push button for volts et $5.50 

30 VOLTS 120 AMPS D. C., DUAL METER, 
WESTINGHOUSE AX -33, comp. with 
ext. 50 M. V. shunt normally indicates 
amps, push button for volts ed $6.00 

30 VOLTS 120 AMPS D. C., GENERAL 
ELECTRIC, AN connector type, com- 
plete with external 50 M. V. shunt & 
connector, normally indicates amps, 
with pushbutton for volts 31 $6.00 

30 VOLTS 240 AMPS D. C., WESTING- 
HOUSE AX -33, complete with external 
50 M. V. shunt, normally indicates amps, 
with push button for volts M $7.50 

Orders accepted from rated concerns, pub- 
lic institutions and agencies on open ac- 
count, others please send 25% deposit, bal- 
ance C.O.D or cheek with order. All prices 
FOB our warehouse, N.Y.C. 

EAST COAST RADIO CO. 
811 Main St. 

Jacksonville 6, Fla. 
Phone 5-1259 

Condition: New or in Excellent condition. 
Terms: Payment in advance or 20% deposit - 

balance COD. 

FOB: Jacksonville -subject to prior sale, prices 
subject to change without notice. 

BC 797 VHF 50 Watt Xmtr-AM- 
Tower to Aircraft. Com- 
plate with constant voltage 
transformers -HO v. 60 cy. $400 

Model 155A RCA Oscilloscope, Ilke new 75 
Model 224 Dumont Oscilloscope, tested 150 
TS 251 Loran Test Set, complete w/xtal 115 
TS 45 3 cm Test Set 250 
Model 18B Ferris Signal Generator -Micro - 

volter 
Model 18D Ferris Signal Generator 8-210 

125 

Model 18F Ferris Signal Generator 25-230 
180 

5 
Model102F Boonton Signal Generator 275 
TS 174/U Allen G. Cardwell Freq meter - 

20 to 250mc 220 
TS 164/AR Contains BC 221 AH -without 

modulation 150 
TS 164/AR Contains BC 221 AJ-with 

modulation 185 
LM Frequency Meter, Navy type -125 to 20.000 Ito 175 
ER I General Radio Primary Stand- 

ard -Guaranteed, operating 1,750 
IE 19 Test Set for SCR 522 165 
IE 36 Test Set for SCR 522 35 
W I10B Field Telephone Wire -1 mile 

reels, unused 9 
RTA IB Complete less Xtals 175 
BC 7880 Complete with tubes and dyna- 

motor 45 
APS 4 Radar, complete 1,200 
SF 1 Radar, complete w/150 ft 

wavegulde 1,350 
AN/CPN6 Radar Beacon, complete and 

unused 3,500 
TS 170 ILS Test Set 85 

TUBES Surplus, Tested and Guaran- 
teed. 40% off list -large or 
small quantities. When 
ordering specify maximum 
and minimum quantities you 
will accept. 

* * * * * * * * * * * * * * * * 

INVERTER 

SURPLUS EQUIPMENT 
UNIT PE 218 

Output: 115 VAC; 
Single phase; PF 
.90; 380/500 cycle; 
1500 V.A. Input: 
25-28 VDC; 92 
amps; 8000 rpm; 
Exc. volts 27.5; Le- 
land Electric mfg. 

BRAND $29.95 
NEW 

POWER TRANSFORMER 
Primary 125 volts tapped at 105 and 115 volts. 
50 to 425 cycles. Secondaries: 5.1 V. at 3.0 
:imps; 325-0-325 V. at 0.175 amps; 5.4 V. at 8 

amps; 6.4 V. at 10.3 amps; 2.5 V. at 3.0 amps; 
4100 V. at .005 amps 2.5 V. and 4500 V. wind- 
ings insulated for 6000 Volts. All other wind- 
ings insulated for 1500 Volts. Cost gov't more 
than $42.00 . . . a real bargain at 
(removed from new 
ey u i pment) 

I _ Megohms, $2. G 
14 watt 5 

$4.95 ea. 

ONAN MOTOR GENERATOR SET 
MG 075-G-1 

Generator 115 VAC 
5.3 Amps; .6KW 
PF 1.0; Also 26 VDC 
100 watt; 480 cyc. 3.8 
Amps; Driven by 
115-230 VAC - 2hp 
motor; 60 cycle; 
single phase; 3450 
rpm; 10.5 amps 
BRAND YEW 

$195.00 

HEAVY-DUTY POWER 

TRANSFORMERS 
Primary 120 Volt 50/60 Cy- 
cle Secondary 425-0-425 C' 
148 mils 
6.3 Volts at 5 amps 
6.3 Volts at 3 amps 
5.0 Volts at 3 amps 
Shipping Wt: 15 lbs. 
Removed from new 
ment 
Special at 

equip- 
$4.95 ea. 

RESISTORS, Precision; Glass Covered, Hermetically Sealed 
2000 Ohms, 35 watt; wire -wound: 
Grade 1, Class, Style D. Remov,,l 0 ea. from new equip- $1.00 ea. ment `V 

ALL EQUIPMENT F.O.B. PASADENA PLEASE SEND FULL AMT. WITH ORDER 

BOX 356-E EAST PASADENA STATION PASADENA 8, CALIFORNIA 
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CALLING ALL ENGINEERS! 

TELEVISION CAMERA 
3350 line resolution. Easily converted to 
present RMA standards. Circuits available 
with camera. Complete, like new. 

We Have: 
APS-4 & APS-6 RADAR 
WIDE RANGE OF TEST SETS 

SUCH AS: 
TS-62/AP TS-35/AP 
TS-36/AP TS-12/AP (Units 1 & 2) 
TS -13 TS -108 
TS -117 WAVE METER 
I-177 HICKOK TUBE 

CHECKER 
PLUS: Complete Line of Test 

Equipment 

WE ARE LOOKING FOR: ALL TYPES OF 

RADAR, GROUND and AIRCRAFT RADIO 

EQUIP. 

We Wont: BC -348 ART -13 
ARC -1 RTA-1B 
MN 62 R5A/ARN7 

BC -1000 

TELL US: WHAT YOU HAVE. 
TELL US: WHAT YOU NEED. 

COLUMBIA ELECTRONICS LTD. 
524 S. SAN PEDRO ST. 

LOS ANGELES 13, CALIF. 
Cable Address: COLLECT 

WESTINGHOUSE 

HIPERSIL CORES 
OVER 20.000 UNITS IN SEVERAL DI- 
MENSIONS. AVAILABLE FOR IMMEDI- 
ATE DELIVERY. SEND FOR LIST WITH 
COMPLETE DESCRIPTIONS. 

RAYTHEON MFG. CO. 
Surplus Sales Dept. Waltham, Mass. 

Tel. Waltham 5-5860-Ext. 2 

Do You Use CLAMPS 

AN -3057 
3-4-6-8-10-12-16 

Priced From 10¢ 

David Greenberg 
74 Cortlandt St. N. Y. 7, N. Y. 

WO 2-3064 

MILLIONS OF 

RESISTORS 
1/2-1-2 Watts 

FOR THOSE IMMEDIATE REQUIREMENTS 

LIFE ELECTRONIC SALES 
345 Broadway DI 9-4154 N. Y. 13, N. Y. 

MIRROR - f r o n t surface 
aluminized on optical glass 
1 3/16" diameter 3/32" 
thick $ 50 

PRECISION LEVEL - Interlo, 
ground tube level with 4 ad- justing screws. Overall length 
1%", diam. 15/32". One end with shoulder %" diam. 1.85 

DELCO BLOWER - sirocco type D.C. Flange diameter 31" blade 3-3/16" RPM @ 
12 volts 3400 RPM @ 6 volte 
1600 $3.95 

fitSELENIUM RECTIFIERS - 
G.E. model 6RS 5FB3 max- 
imum A.C. volte 56 
D.C. amps. 0.150 $1.35 

CIRCUIT BREAKER - 
10 amp 30 volt D.C. 
C -H Cat. #8751x4....$1.10 

(GLASS VIAL - to use as a 
permanent level on equip- 
ment $1.00 

Miniature lamp T1%, 3 volt .19 amp. Airplane Indicator, Amb. Ctd. 
10 for .88 
100 for $7.60 

Lamp Assembly C203 
Genii. 1 Made by East- man Kodak with Iris Diaphragm 12 volt lamp each $1.95 

R'ATTHOUR METER SINGLE PHASE- 
G.E. type 1-16 two wire 6 amp. 116 volt 
60 cycle $5.75 

SEND FOR FREE BULLETIN 

Telephone Diqby 9-2186-9 

C54f 
334 3O caul f]:.NEe wax ",lL 

ELECTRONIC MECHANICAL 
8 OPTICAL COMPONENTS 

ALL PRICES F.O.B. N. Y. CITY 

HIGH VOLTAGE 
RF POWER SUPPLIES 

For INDUSTRIAL USE and PROJECTION 

TELEVISION 
EMBASSY ENGINEERING CO. 

224 East 204 St., N.Y.C. 
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I-208 FM Signal Generators 
A limited number of this finest available labora- 

tory instrument is offered subject to prior sale. 
Specifications are: 

Range: 1.9-4.5 mc. & 19-45 mo. 
Deviation: 0-5 kc. each side of °enter frequency 

in first range and 0.50kc. each side in second 
band. 

Modulation: internal 150, 900, 1000, 2500, or 5000 
c.o.s. Provision for external source. 

Accuracy: 0.3% with aid of internal 500ko. crystal 
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 
F -S-7718, Electronics 

330 W. 42nd St., New York 18. N. Y. 

An 
Investment I 

Productive advertising 
is an INVESTMENT 
rather than an EX- 
PENDITURE. 

"Searchlight" advertis- 
ers almost invariably re- 

port prompt and satis- 
factory results. 

BE CONVINCED - 
send us your advertise- 
ment TODAY. 

Address Classified 

Advertising Division 

ELECTRONICS 
330 W. 42nd St., New York 18, N. Y. 
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SEARCHLIGHT SECTION 

GIANT VALUES 
r------ 

HAYDON synchronous motor -110 Volt 
1/2 RPM Brand new $1.47 each. Minimum 
order six pieces. Lot of 100 big discount. 
BRAND NEW 

Weston Model 641 Wattmeter 
0-4 KW Scale & Adj. 
200-250 Vts, FL. Black 
20 Amps Normal 
Price $23.85 

Relays, Oil Condensers and other electronic 
material available. Send your 
UG CONNECTORS. 

inquiry. 

UG 9/U $0.75 each 
UG 36/U 10.00 each 
UG 107U 2.00 each 
UG 234/U 10.00 each 
UG 250/U 10.00 each 
UG 59A/U 1.45 each 
UG 61A/U 1.15 each 
83 111 .09 each 
83 ISPN .45 each 

NO RISK TO YOU 
ALL MATERIAL OFFERED BRAND NEW: 

LEONARD GREENE 
381 Tremont St., Boston, Mass. 

Phone: HAncock 6-4794 

Have available for quick sale; 2 
Universal #104 Multiple Coil 
Winding Machines. 

ELECTRONIC TRANSFORMER 
CO., INC. 

207 West 25th St., New York 1, New York 

1 WAR EQUIPMENT MAIL SALE I/ 
SAVE up to 70% 

on Electronic, Radio, Mechanical 
Equipment! 

For home experimenters, laboratories, schools, 
etc. New fully guaranteed. Fraction of original 
cost. 100s of items including: 

2500 -watt A -C Power Plants $279.00 
G.E. Selsyns (pair) 3.39 
Ratheon 110-v Electronic Timer 8.94 
Meg -A -Lite Continuity Condenser 
110-v Tester 1.99 
Register, Capacitor Asst. 4 lb 1.89 
City Desk Telephones 5.98 
Photo Cell Light Control KR 4.87 
Other bargains -Compressors, Paint Spray 
Guns. Engines, Pumps, Tools, etc. 

18 yrs. in business in Lincoln. Satisfaction Guar. 
We prepay all shipments. 

Card brings catalog, IOOOs bargains. 

M« 

Ir "eG BURDEN SALES COMPANY 
842 "0" St. Lincoln, Nebr. 

BRAND NEW 
U. 

Ú. PºV' . GUARANTEED 
POWER RHEOSTATS 

Ohms watt ea. Ohms watt ea. 
.5 25 .98 
2 225 8.10 150 150 3.51 
3 100 2.93 200 25 .98 
3 225 8.10 200 150 3.51 
4 225 8.10 225 50 1.76 
5 50 1.76 250 25 .98 
5 100 2.93 350 25 .98 
55 150 

25 
3.71 
.98 

350 
378 

100 
150 

2.74 
3.51 

6 50 1.76 400 25 .98 
7 25 .98 500 25 .98 
8 50 1.24 500 75 4.05 
10 25 1.56 585 150 3.51 
10 100 2.74 750 25 1.56 
12 25 1.56 750 150 3.71 
15 25 .98 1000 25 1.76 
16 50 1.76 1200 225 8.10 
22 50 1.76 1250 50 1.85 
25 25 .98 1250 150 3.71 
32 300 5.27 1500 50 1.85 
50 25 .98 2000 25 1.76 
50 50 1.76 2000 50 1.24 
50 750 17.75 2500 100 2.93 
60 25 .98 3000 25 .98 
75 150 3.51 3000 100 2.93 
80 50 1.76 5000 25 1.85 
80 500 7.61 5000 50 1.95 
100 25 .98 7500 50 1.95 
100 50 1.24 7500 100 3.32 
100 225 8.10 10000 50 1.95 
125 25 .98 10000 100 3.51 
125 500 7.6r 20000 150 6.31 

Specify whether shaft required 
is for knob or screwdriver adjust. (Discount to Quantity Users.) 

SELECTOR SWITCHES 
Pole Pos. Deck Type Each 

1 6 1 Bak-ohtg .31 
1 11 1 Bak-n/nhtg .50 
1 12 1 Cer-n/ehtg .55 
1 21 3 bak-n/shtg .69 
1 24 2 bak-n/shtg .79 
2 2 1 cer-ehtg.. . .39 
2 6 2 bak-n/ohtg .49 
2 8 2 bak-shtg .54 
2 11 2 bak-shtg .60 
4 4 2 cer-n/ehtg .54 
4 11 4 bak-shtg 1.20 
5 3 2 cer-n/ehtg .56 
6 11 6 bak-n/ehtg 1.98 

10 5 5 cer-shtg 1.49 
12 2 3 bak-shtg .75 
16 2 4 bak-n/nhtg .98 

(many other types In stock) 

"AN" CONNECTORS 

LARGE VARIETY AVAILABLE 
AT GREAT SAVINGS 

Send your specs and let us quote 

BIRTCHER TUBE CLAMPS 
=926-A #926-B22 
=926-A1 
=926-B 
'926 -BI 
#926-B2 
#926-B7 25c. 

#926-C 
#926- Cl 
#926-05 
#926-C10 
#926-C24 

OIL 

CONDENSERS 
Mfd VDCW Each 
.1 3000 .75 
.1 6000 1.89 
.1 20,000 19.95 

.55 
3000 1.10 
1500 .89 

1 600 .49 
1 2000 1.95 
2 400 .49 
2 600 .59 
2 1000 .79 
4 600 .98 

6 
400 1.0 
600 1.15 

10 600 1.49 
14 600 2.49 
15 600 2.79 
15 1000 3.75 
2x.1 7000 4.95 
2x.5 9000 16.95 

BATHTUBS 
mfd vdcw ea. 
.033 400 .19 
.05 200 .19 
.05 400 .22 
.05 600 .26 
.1 400 .24 

..1 1 1000 .35 

.15 600 .27 

.25 200 .22 
8 

..25 35 4 0 00 .25 

.5 600 .30 

.5 1000 .39 
1 200 .35 
1 600 .40 
2 400 .46 
2 600 .69 
4 50 .25 
8 500 .59 

31 
25 75 

5 50 
.33 

40 25 .30 
50 25 .31 
200 12 .40 
300 6 .45 
.05-.05 600 .33 
.05-.05 1500 .55 
.1-.05 200 .25 
.1-.1 400 .32 
.1-.1 600 .34 
.16-.16 600 .34 
.2-.2 600 .34 
.25-.25 600 .34 
5-.5 600 .39 

1.0-.1 300 .35 
200-200 9 .55 
3 z .05 600 .37 
3 z .1 400 .42 
3 z .1 600 .47 
3 z .25 600 .50 
3 x 1.0 100 .49 
Specify Top, Side, 

or Bottom Lugs. 
"UG" Connectors 
UG-12 11.T... $1.10 
UG-13 U... 1.49 
UG-18' U... 1.15 
UG-19/U... 1.18 
UG-21/17... .98 
UG-22/U... 1.05 
UG-24/U... 1.10 
UG-25 U... 1.15 
UG-27, U... 1.75 
UG-57, U... .89 
UG-58/11... .63 
UG-123/U.. .40 

TYPE "J" 
POTENTIOMETERS 

TYPE "J" 75e 

ohms ohms ohms 60. 15005K 
100t 2000* 30Kt 
200t 2000f 50K*t 300t 40001 75Kt 
400 5000* 100K 500 50001 100K t 500t 10K 200K * 6001 1OKt 200K t 750t 15K 250K * 1000 20K* 250Kt 
10001' 20Kí Imeg* 1500 25K* 2meg* 

TYPE "JJ" 
$1.75 $1.95 ohms ohms 

100-100 100K -100K 
200-200t 100K -100Kí 
500-500*t 150K -150Kí 600-600t 250K-250Kt 
1500-15001- 350K-50001 
2000-2000* 350K -25Kí 
2000-2000t 500K-80001 
2200-24K t 500K -500Kí 
20K-2000 t 800K-75Kt 
25K -10Kí Irreg-Imegt 
35K-5000 t 2meg-2meg[ 
50K -50Kí 5meg-5megt 

TYPE "JJJ" 52.95 
ohms ohms 

20K -200K -20Kí 750K -750K -750Kí 45K -27K -2500f 800K -800K -800Kí 700K -700K -700Kí Imeg-lmeg-lmegt 
IV screwdriver slotted shaft. 

tKnob type shaft. 

TRANSMITTING MICAS 

Typ. 9 Typ. 4 

mfd vdcw type ea. mfd vdcw type ea. 

.00001 600 4 .18 .00162 600 4 .18 
.00003 600 4 .18 .002 600 4 .20 
.00005 600 4 .18 .002 1200 4 .48 
.00005 2500 9 .31 00 2 .783 
.0001 600 4 .18 .0025 600 4 
.0001 2500 9 .31 .25 
.000152 600 4 .18 ..003 0039 6ÓÓ 4 .25 
.0002 600 4 .18 .005 600 4 .25 
.00025 600 4 .18 .005 1200 9 .60 
.0005 600 4 .18 .005 2500 9 1.18 
.0051 
.0007 

2500 
600 

4 
4 

.43 

.18 
.0062 

.01 

600 4 
4 

.30 

.40 
.0008 600 4 .18 

600 
ÓÓ 9 .49 

.0009 600 4 .18 .01 1200 9 .98 

.001 600 4 .18 .0142 600 4 .45 

.001 

.001 
1200 
1200 

4 
9 

.31 

.31 
.02 
.02 1250 9 

.55 
1.36 

.0013 600 4 .18 .027 600 4 .66 
.0015 600 4 .18 .043 600 4 .99 

"UHF" CONNECTORS 

sw es- ler, as- tie. 
Cat. No. Army No. Each Per C 
83-lAC .42 .39 
83-1AP M-359 .35 .28 
83-1D PI -271 1.25 1.00 
83-1F PL -274 1.10 .90 
83-1R SO -239 .40 .35 
83-1SPN PL -259A .40 .35 
83-22R SO -264 .50 .40 

Open Accounts to Rated Concerns 
Prices net FOB our whse NYC. 

SEND FOR BARGAINGRAM #503 

'ALEXANDER MOGULL CO., INC.. 
161 Washington St., N. Y. 6, N I. WOrth 4-0865 ' 

LARGE QUANTITIES of 
RADIO TRANSMITTING TUBES 

TYPE PRICE PACKING 
807 $1.59 IN CARTONS 
805 $3.50 
813 $6.50 

1622 $1.49 
SUBSTANTIAL DISCOUNTS ON LARGE ORDERS 

All tubes are brand new standard brands. This offer subject to change without notice 
and prior sale. Terms: 25% deposit with order balance C.O.D. $25-00 dollars 
minimum order. 

MANUFACTURERS: 
WANT MORE EXPORT SALES? CONTACT: MICHEL LEVIT 

METROPOLITAN OVERSEAS SUPPLY CORPORATION 

Manufacturers and Distributors of Electronic Products 
1133 BROADWAY Phone Chelsea 3-1105 NEW YORK 10, N. Y. 
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SEARCHLIGHT SECTION 

012 $3.20 122 3.98 
0A3/VR75 1.33 213 1.60 014G.... 1.33 2Á4G 2.40 
0B2 3.55 2A5 1.10 
063/VR90 1.33 216 1.33 
OC3/ V R105 .98 217 1.33 
OD3/ 12B4 1.33 

VRI50.. 1.33 2B7 1.33 
0Z4 1.49 2822" G1559 .73 
CIA 4.80 2C21 1642 .81 
OIA .45 2C22í7193 .89 
IA3 1.10 .2C26 .15 
114P 1.85 2C34/RK34 .21 
1A5GT .90 2039 25.98 
lÁ6 1.78 2C40 4.90 
1 A7GT ... 1.80 2C43 28.50 
183/8016. 2.65 2C43/ 
1ß4P 1.95 464A. . 16.95 
1ß5/25S 1.60 2C44 1.20 
IB7GT ... 1.60 2C50 3.69 
1821/471A 2.85 2C51 5.90 
1822 4.50 2C52 3.06 
1823 8.25 2D21 1.80 
1824 4.32 2E5 1.16 
11126 2.69 2E22 5.50 
1B27 7.83 21124..... 4.50 
lß29 .84 2E25/HY65 4.20 
1B32/532Á 1.71 2E26 3.38 
1837 45.00 2E30 2.35 
1838 34.00 2J21 10.75 
1840 4.95 2221A .... 10.75 
1841 49.95 2J22 9.78 
1842 7.50 2J26 8.39 
1846 3.69 2227 12.69 
1B53 49.95 2231 12.75 
1854 49.95 2232 12.80 
1B56 49.95 2J33 18.45 
1859 12.95 2234 17.19 
I860 4.95 2237 12.80 
1CSGT... 1.10 2238 6.75 
IC6 1.60 2J39 19.63 
IC7G 1.60 2J48 12.70 
1D5GP ... 1.95 2249 38.70 
1D7G 1.60 2250 29.50 IDSGT... 1.95 2255 92.50 
1D21/SN4 6.00 2256 81.00 
IE5GP . . . 1.95 2261 24.45 
1E7G 1.95 2262 45.00 
1F4 1.33 20(25 24.95 
IF5G 1.41 20(28 36.98 
1 F7G ..... 1.95 2K29 29.95 
1 G4GT ... 1.33 2139 89.50 IG5G.... 1.33 2V3G .49 
1G6GT... 1.33 2W3GT .98 
1H4G.... 1.10 2X2 .49 
1H5G .... 1.33 2X2A 1.92 IH6G.... 1.60 3A4 .32 
1J5G 1.20 3A5 1.25 
126G 1.60 3A8GT. 2.40 
1L4 1.00 3B4 3.49 
ILA4 1.33 3B5...... .98 
1LA6 1.33 3B7/1291 . .29 
1Lß4 1.33 3B22 2.45 
1LC5 1.33 3824 1.75 
ILC6 1.33 3825 4.75 
ILD5 1.33 31328..... 7.85 
ILE3 1.33 3C6/XXB. 1.60 
ILG5 1.41 3C23 5.85 
1LH4 1.33 3C31.ß C1B 3.45 
1LN5 2.39 3C45..... 12.85 
1N5GT 1.80 3D6 1299. .29 
IN6G .98 3D21Á.... 1.98 
IP5GT 1.33 3E29 10.98 
1P24 .84 3LF4 1.33 
1 SGT... 1.33 304 1.98 
I 26 69.00 3 SGT... 2.16 
1 4/1294. 1.33 354 1.80 
IR5 1.80 3V4 1.80 
1S4 1.20 4C33. . 81.00 
1S5 1.62 4C35 ..... 34.90 
IT4 1.80 4E27 257. 12.39 
1T5GT 1.33 4231 95.00 
1U4/5910 . 1.80 4242/700 29.85 
1U5 1.62 4247 260.00 
IV 1.10 4252 250.00 
IV2 1.50 4T4/2. 9.95 
1X2 2.65 SC22 59.95 

TUBES 
Tested -Guaranteed 

All Tube Prices Subject To 
Change Without Notice. Write 

for Qty. Prices. 
5C30/C5B 8.49 6F5 .83' 7C6 1 62 
5D21 24.30 6F6 1.65 7C7 1.62 
5J23 13.45 6F7 1.60 7C23 . 69.00 
5J29 12.406F8G..... 1.60 7E5 1201.. 1.33 
5232 99.00 666G..... 1.33 7E6 1.10 
5R4GY... 1.50 6H6 1.49 7E7 1.33 
5T4 1.72 C62 4.98 7F7 1.10 
5U4G 1.65 624 6.98 7F8. . . . .. 2.39 
5V4G 2.40 6J5GT.... 1.50 7G7/1232. 1.33 
5W4 .83 626 2.90 7H7 1.80 
5X46 .90 627 1.80 7J7 1.33 
5Y3GT... 1.25 6.18G1.60 7K7 1.33 
5Y4 .75 6K5G... . . 2.16 7L7 1.33 
57.3 1.62 6K6GT... 1.65 7N7 .98 
524 1.33 60(7 1.49 707 .90 
C6A 7.40 6K8 1.07 7117 1.10 
613 2.40 6L5G 1.33 7S7 1.33 
6A4 1.60 6L6 3.20 7T7 1.03 
6A6 1.33 6L6G 2.61 7V7 1.33 
.6A7 1.00 6L6GA... 2.61 7W7 2.39 
6A8GT... 1.00 6L7 1.08 7X7' 
6AB4 2.00 6N4 1.08 XXFM . 1.33 
6AB5 %6N5 1.33 6N6G . . . 1.95 7Y4 .90 
6AB7'1853 1.42 6N76T.. . 1.28 7Z4 1.62 
6AC5GT. . 1.45 6PSGT.. . . 2.40 10Y .29 
6AC7 2.90 607 1.00 12A6 2.16 
6AC7W... 3.60 6R7 1.33 12A7 1.60 
6AD5 1.19 6118 1.49 12A8GT. 
6AD6G . . . 1.20 6S4 1.65 12AH7GT. 1.33 
6AD7G.. . . 1.60 6S7 1.60 12AL5 . . . . 1.00 
61E5 .89 6S8GT . . . 2.65 12AT6. . . . 1.50 
6AF5G.. . .89 6SA7GT. . 1.65 12AT7, . . . 2.90 
6AF6G . . 1.33 6SB7Y . . . . 1.20 12AU6. . . . 2.00 

2.65 6SC7 1.00 I2AU7. . . . 2.40 
2.88 6SD7GT 1.45 12AV6.... 1.50 
3.90 6SF5 .83 12AV7. . . . 2.90 
2.29 6SF7 1.00 I2AW6. . . 2.65 
3.90 6SG7 2.00 12AX7 . . . . 2.40 
2.40 6SH7GT 2.00 12BA6. . . . 1.80 
2.00 6SJ7 1.65 12BA7. . . . 2.40 

6AL7GT. . 1.33 6SK7GT 1.80 12BD6. . . . 2.00 
6AN5 6.00 6SL7GT.. 2.40 12BE6.... 1.80 
6A 5 2.00 6SN7GT.. 2.20 128F6.... 1.65 
6A 6 .90 6SN7WGT 2.90 12BH7.... 2.40 
6A 7GT 2.40 6SO7GT.. 1.50 12C8 1.42 
6AR5 1.65 6SR7 1.80 12E5 .98 
6AR6 4.58 6SS7 .90 12F5 .90 
6AS5 2.00 6ST7 . . . . . 1.33 12H6 1.80 
6AS6 1.89 6SU7GTY 3.37 12JSGT.. . .75 
6AS7G . . 6.75 6SV7 1.45 12J7GT. . . 1.00 
6AT6 1.50 6T7G 1.60 I2K7GT . . .83 
6AU5GT.. 2.65 6T8 2.90 12118 1.07 
6AU6 2.00 6U4GT . . . 2.40 12L8GT . . 1.59 
6AVSGT. 1.33 6U5 '665.. 1.00 1207GT . . .90 
6AV6 1.50 6U6GT . . . 1.06 I2S8GT.. . .90 
6AW6. . . 2.65 6U7G .90 12SA7GT. 1.65 
6AX5GT.. 1.35 6V6 3.20 12SC7.... 1.10 
6184G 1.60 6V 6GT . . . 2.00 12SFSGT . 1.00 
685 1.60 6V6GTY.. 2.45 12SF7GT . .89 
6B6 1.10 6V7G 1.18 125G7. . . . 1.00 
6B7 1.60 6W4GT... 1.80 12SH7.. . . .98 
668G 1.42 WSGT... .75 12S27GT . 1.65 
6BA4 1.08 6W7G. . . . 1.33 12SK7.. . . 1.49 
6BA6 1.80 6X4 1.50 12SL7GT. 1.09 
6BA7 1.20 6XSGT... 1.50 12SN7GT. 2.20 
6BC5 2.00 6Y5 1.85 12SQ7GT. 1.50 
6BD6 1.06 6Y6G 2.40 12SR7.... .98 
6BE6 1.80 6Y7G .98 12X3 .90 
66F6 1.49 bZ5/1225. 1.18 12Z3 1.33 
6BG6G . . . 4.80 6Z7G 1.95 1414 . . . . . 1.33 
6BH6 2.00 6ZYSG . . . 1.10 14A7/12B7 1.98 
6826 2.00 7A4/XXL. 1.00 14AF7/ 
6BQ6GT 3.20 7A5 1.10 XXD... 1.26 
6C4 1.65 7A6 .90 14ß6 1.98 
6C5GT . . . .83 7A7 1.62 14B8 1.10 
6C6 .89 718 .90 14C5 1.33 
6C7 1.26 7107 2.39 14C7 1.20 
6C8G 1.42 7AF7 .90 14E6 1.10 
6C21 19.62 7AG7 .98 14E7 1.33 
6C66 2.00 7AH7 1.10 14F7 1.10 
6CD6G . . . 6.00 7B4 1.62 14F8 1.33 
6D4 2.75 765 1.62 14H7 1.20 
606 .83 7B6 1.62 1427 

.90 14N7 
1.33 

6D8 1.60 7B7 
6E5 1.10 7B8...... .90 14 

1.33 
7 1.98 

6E6 1.90 7C4/1203A .33 14117 1.33 
6E7 1.20 7C5 .79 14S7 1.33 

6AG7 
6AH6 
6AD5 
6AK5 
6AK6 
6ALS 

14W7 1.33 N1174 .29j710A/8011 .69 1634 .77 9-3 .49 
14X7 1.33 75 .83 713A 1.00 1635 1.49 10-4B.... 
14Y4 1.20 HY7SA ... 4.59 715A ..... 7.98 1641/RK60 .98 13-4 
15E 1.17 76 .83 715B 7.98 2050 1.80 20-4 

110(18 .98 79 1.33 720CY.... 45.61 
R3430.. . 36.00 K5511 

00 5514 4.85 

K49Á FGl7 3.98 78 .83 7l7Á .. 
.49 77 .83 715C 24.98 2051 .89 

19BG6G.. 6.00 81 ........ 1.95 722A /287A 9.95 5517/ 
5.85 

M55ß ... . 

1.62A 
1(808 

1926 3.20 FG81A... 4.45 723A 6.95 CK1013 1.89 WL121A.. 
19T8 2.90 82 1.33 723A/B... 14.98 5656 18.90 C376 
20 1.17 82V 1.39 724A/B... 2.89 5686 4.23 ZB583.... 
11K201... 6.98 83 1.33 725A 6.39 5812 2.99 1876 .29 
P221 4.98 83V 1.60 726A 5.98 UX6653... .69 Mazda Pilots REL2I.... 4.85 84/624... .90 726C 29.98 8012A.... 1.25144, Box 10 .50 
11X21 2.33 85 1.10 730A 9.89 80131.... 7.98'49, Box 10 .60 
PJ22 89 .32 SOIA .29 8020 1.25 55, Box 10 .50 

CE1C... 1.49 VR92 .25 802 4.69 9001 2.79 64, Ea.... .07 
HY24 1.39 FG104.... 14.98 803 2.89 9002 2.25 Sb. T4 3W .18 24A...... 1.10 FG105.... 8.59 804 6.90 9003 2.79 100W 20V .25 
24G/3G24. .69 VUI11.... .49 805 3.59 9004 .24 291, Box 10 .36 
25A6 1.60 HYII4B.. 1.25 807 2.39 9005/RC4B 1.95 311 28V.. .15 
25A7 3.27 HY115ï 145 .57 808 .95 9006 .15 313; 28V.. .15 
25AC5GT. 1.95 117L7 . 1.95 809 2.45 C'Ray Tubes 323 3V ... .10 
2585 1.39 117N7GT. 1.95 810 11.96 2AP1 3.55 Sylvania S6/ 
25116 2.49 117P7GT . 1.95 811 2.29 2AP5 7.98 6W 120V .15 
25BQ6GT. 3.20 11723.... 1.35 812 2.50 3AP1 4.69 Wstghs C7/ 
25C6 1.18 117Z4GT . 1.45 813 11.75 3BP1 2.39 7W 120V .09 
25L6GT.. 1.65 117Z6GT . 1.20 814 2.39 3BPIA.... 7.98 Med. Set.' Base 
25N6 1.69 I17Z7GT . 1.49 815 1.37 3CPISI ... 2.49 15W/125Vs .08 
25W4GT.. 2.00 F127A... . 15.89 816 1.18 3DP1 3.75 25W " 125V' .08 
25Y5 1.45 CV148.... 4.98 826 .39 3DP1-S2.. 4.65 Neon Bulbs 
2525 .75 155 .98 SD828.... 1.98 3EP1 2.45 NE16/991. .36 
25Z6GT. . 1.35 FG166.... 49.00 829 6.48 3FP7 1.69 NE20..... .10 
26 .90 FG172.... 29.50 8296 11.98 3GP1 4.89 NE32..... .35 
27 .7F FGI90.... 12.80 932 7.98 3HP7 4.80 NE45 -14W .27 F6271.... 6.89 205B/VT2 1.69 832A 10.64 3HP14.. 9.98 NE51/NE20 .07 2807...... .7S. CE206.... 3.15 836 1.98 32P1 19.50 Bull's Eye Lite 30........ 1.00 211/VT4C .3" 837 1.29 321.12.... 19.95 Dialco Type 
HY31Z... 4.89 RX215.... 9.55 838 2.21 4AP10.... 4.70 Chromed. Less 
31 .57 WE215A.. .25 842 2.75 SAPI 3.75 Bulb 590; 
32 1.78 227A 7.65 843 .39 5BP1 2.25 2 for 984 
FG32 4.89 231 1.20 845 5.95 5BP4 4.50 Tel. Slide 
32L7GT.. 1.60 250114.... 18.75 851 29.98 5CP1 1.75 Lampe 
33 1.60 250TL... . 18.75 860 5.70 5CP7 3.70 6 12 24.48/ 
FG33 7.89 287B 8.49 861 9.89 5FP7 1.26 55V, ea. .10 
34 1.68 304TH.... 3.45 864 .29 5FP14.... 18.98 Xtal Diodes 
35'51 1.00 304TL.... 4.98 865 1.39 583P1..... 6.95 1N21 1.80 
3515 .90 307A;'RK756.45 8661 .98 511P1 4.95 1N21A.... 2.00 
3585 2.00 310A 6.98 8662r 1.04 511P4 6.75 1N21B.... 2.60 
35C5 2.00 316A .29 868 P223. 1.90 5JP1 39.95 1N22 2.00 35L66T.. 1.49 323A 8.98 869 25.98 52P2 11.75 IN23 2.40 
35W4 2.08 3271 2.50 872A 1.29 5LP1 11.89 1N23A.... 2.80 
35Y4 1.62 350 1.49 6Á1872A.. 2.98 5MP1 4.75 1N23B.... 3.75 
35Z3 .90 350B 1.65 874 .35 5NPI 3.98 IN25 4.80 
3524GT .. .75 355A 14.15 878 1.95 7BP7 4.65 1N26 r 5.20 
3525GT.. 1.50 371B .98 884/6Q5G 1.45 7CP1 12.95 1N27 3.50 
REL36/624 .54 3801 .79 885 .96 72P4 16.49 1N29 3.50 
36 1.33 388A 1.69 920 2.70 9GP7 8.89 1N32 18.00 
37 .90 393A 3.45 922 1.19 9LP7 10.98 1N34 't .75 
38 1.10 394A 4.98 923 .77 10BP4.... 19.49 1N35 1.95 
39/44 1.33 395A 4.95 927; CE25. 1.20 10FP4.... 24.50 1N46 .89 
CRC40 ... .54 FP400 .... 7.98 929 1.33 12DP7.... 12.45 1N48 .70 
41 .83 WL414 ... 63.95 930 .90 12GP1.... 49.98 1N51 .70 
42 .83 417A 9.49 954 .39 12GP7.... 12.70 1N52 .95 
43 .83 GL434.... 2.69 955 .49 122P4.... 27.00 1N63..... .98 
45S'VT52. .18 446A/2C40 1.19 956 .39 12KP4.... 34.00 Thermistors 
45Z3 .90 446B 1.75 957 .39 12LP4.... 24.35 D167019 Vol 
45Z5 .90 450TH.... 19.75 958 .39 120P4.... 32.00 Limiter,2.95 
46 1.33 450TL.... 44.25 SD968.... 1.98 1211P4.... 36.00 D168391 -, 
47 1.20 GL451.... 1.90 991....... .36 ISDP4.... 56.00 Thermal 
49 1.33 460/ FM1000... 1.20 16AP4.... 49.00 Comp 1.00 
50 1.95 HF200.. 13.95 C111005... .49 16DP4.... 49.98 0170396 HF 
EF50 .69 WL468... 5.89 CK1006... .64 16FP4.... 57.50 Pwr Meas .90 
5015 1.98 RH507.... 9.98 CK1007... .89 16RP4.... 49.98 IC Bulb Time 
SOBS 1.80 527 8.98 CK1089... 3.98 16TP4.... 49.98 Delay.. .90 
SOCS 1.80 530 12.69 CK1090... 2.69 19AP4.... 96.00 Varistors PI 
5006 1.28 WL531... 3.75 R1100.... 5.00 19CP4.... 85.00 CW20259/ 
50L6GT 1.65 GL534/ 1111301... 12.00 905....... 2.45 USN 38C 2.95 
50X6 1.10 1521.... 3.89 HY12312. 5.39 910/3AP1. 4.63 WEco 41A 1.50 
50YGT6 .90 544 4.98 HY1269... 5.39 912 89.98 Xtal Freq 
50Y7GT.. 1.00 GL546.... 1.69 1273 1.15 914A 45.00 Stds / "' 
53 1.33 S50P1.... 19.95 1280 1.15 Tune's Bulbs 100Kc.... 7.98 
56 .90 575A/975. 12.65 1609...... 5.98 29X672... 2.95 20019c.... 3.98 
57 1.00 6018 .19 1613/6F6X 1.06 189048GE. 3.49 10001(c... 2.95 
58 1.00 HY615.... .18 1614 1.35 859483.... 3.98 47001Cc... .98 
59 1.78 WL619... 18.90 1616 .75 Ballast 500019c... 3.98 
RK61 1.98 KU627.... 6.85 1619 .39 IPI .49 Htr Oven Xtals 
111165 24.95 WL632A.. 8.98 1620 4.95 PM3 .98 5010. 5025 5085 
HY69 4.95 701A,.... 2.90 1622 1.75 PM4 .98 Kc, Ea. 14.98 
70A7 1.49 702A/702B 2.65 1624 1.05411 1.29 Tubes Gtd Exc 
70L7GT.. 1.95 703A 3.98 1625 .49 PM5 .98 Open Fil & 
71 1.00 704A..... 2.98 1626 .49 6-11 .49 B'kage Via 
72 .95 705A/8021 .65 1629 .39 PM6 .98 R'Exp Only. ,NR' CRP72... 1.37 707A 9.98 1632 .77 PM7 .98 Min Tubes 
73 1.67'707B 24.98 1633 .75 PM8 .98 Orderl$5. 

.49 

.49 
.49 
.36 
.36 
.36 
.49 
.36 

2.61 
2.98 
3.98 

INFRA -RED 
SNOOPERSCOPE 

Hi -Sens Image Converter Tube, 
2" diam. Only $4.95 
Two for $9.49 

PulseXfmr Pri & 3SecWndgs Imped 
Ratio 50: 1000ohms. PermalloyCore 51fr 
WF.Co. Pri4KV, Sec17.5KV $14.98 

115 VOLT 60 CYCLE XFORMERS 
15000V'Dblr or 7500V/35ma $18.95 
I000VCT/45Ma. 795vct/80Ma&360 Vet/55 
Ma, 3x5v/3A, 6.3v/lA, 6.3vct/.3ACsd $3.98 
3000v/ IOMa $4.50; 2x336vct/I0Ma 985 
5v/60 Amps..58.98. 5v/115 Amps 912.95 
2x5v/12A ea Wndg/12 Kvins $8.98 
24v/6a Cod....53.89; 24v/2a Csd 51.59 
LineAutoFormer/30W TITC LVM-11 $3.49 
Mike orLine toGrid 'bunter" UTC-0-14 
50.1'200ohms tot meg$1:1IAst $2.98 
CONSTANT VOLTAGE REGULATORS 
380 Watts GEN ELEC InDt 115-220V/ 60 
eye: Outpt 115V/380Watt, $39.95 
5 -Digit Elec Counterl8-36V, usable 115V 
60eyc w/Drop Resistor. SPECIAL.. $2.98 
115V/60cyc Relays -Famous Mfrs 

CLARE A12280 3SPDT&3SPNC $2.98 
CLARE OctalBase DPNC&SPNO $3.98 
S'DUNN 17AXX709SPN0/6to30Acts $1.98 
WELD 263A Telephone 275ohmDualCoil2 
sect. Ea. 25pole DPNO Palladium $10.95 
Hi -V P'Flash Pwr Kit Ideal )800vOblr 
Ckt; 115iaclnpt: Outpt-900v/35ma & 
2x2.5v/2A ea. wndg/4KV insSigC Spec 
H'Sld PLUS 2x25mfd/9owatt-seeFlash 
Cndsrs&Data for Flash $17.98 
with Flash Lamp $26.98 

"TAB" - Specialists in 
Industrial Electronic 
Equipment. Tell Us Your 
Needs. Write for Your 
Free "TABOGRAM". 

FILTER CHOKES 
13.5Hy/ Amp/42 ohm/17 KvIns....$54.00 
8Hy/I5Oma NewUTC crckd T'Bd. 

2 for $1.98 
12Hy/300ma, Csd $3.95 
3Hy/40 ma, Csd 3 for $1.00 
5OHy/125ma Csd $1.95 
Dual 2Hy/300ma 2/1.98: IOHy/30ma 596 
10Hy/200ma Csd HiVins ltd $1.95 

MODULATION & AUDIO XFMRS 
MOD U L/246Watts Peak PP Par807's to 
PP807's RF/2000ohmLoad STANCOR/ 
USN H'sld $6.95 
O-UTPT/500Watts 3600or900 to30or80 ohms 

2.95 
Vv1ns 

AMERTRAN 
0UT T/I2Watts Any Tube Any Any 

VC. UPAII $1.39 
LINE FILTERS 

I0Amp/130vacdc Csd USN 
0.1 to 1000 Mc's $1.29 
3OAmp/250vacdc Csd USN 
0.1 to 1000 Mc's $3.98: 
2 for $6.98 
50Amp/600 vdc/250 vac - 
I.9trs BOTH sides of Line, 
SOLAR "Elim - O - Stet" 
NEW $9.98: 2/$18; 5/$39. 

110Amp usable 110vacdc G -E. SPE- 
CIAL 2 for $1.98 

CIRCUIT BREAKER SPECIALS! 
HeinemannMagnitkrs. Amps: 0.22, 
3, 9, 15. 30 Ea. $1.49 
Klixon ThermalPushButton Biers. 
Amps: 5, 15 Ea. 790 
Sq'D & CH ToggleSw Bkrs. Amps: 
5, 10, 25 Ea. 891E 

MICA 
TRANSMITTING 

and INDUSTRIAL 
CAPACITORS 

Mfd. Each 
250VDC $ .39 

.2 .59 
1500 V D C 

.75 

20.05 00 VDC 
.90 

.003 .90 

.00L .98 
.006 1.05 
.01 1.19 
.015 1.39 
.02 1.69 
.03 1.98 

2500 VDC 
.0025 .90 
006 1.35 

3000 VDC 

.000015 .9Ó 

.0003 .95 

.0007 .98 
.0055 1.49 

TYPE G -Heavy 
Mfd. Kv/Amps Ea. 
.02 3Kv/22A $12.98 
.005 5Kv/20A 6.49 

00015 6Kv/4A 4.29 

Mfd. Each 
3000 VDC 

.005 $1.35 

.008 1.49 
3500 VDC 

000033 .65 
5000 VDC 

.000051 .75 

.000082 1.35 

.0001 1.49 

.00015 1.89 

.00018 1.98 

.0002 2.09 

.0003 2.29 

.00093 2.35 

.0006 2.98 

.001 3.29 

.005 3.69 

6000 VDC 
3.98 

0.0006 
3.49 

.001 3.69 
002 3.98 

Others -Write I 

Duty, Cylindrical 
Mid. Kv/Amps Ea. 
.0038Kv120A $7.29 
.00151OKv/19A 7.49 

Others, Write 

SUBMINIATURE TUBES 
Never Before At These LOW Prices: 

2E31 $ .39 
2E32 .19 
CKCK5Ó1 

XX .26 
CK503AX .89 

CK505AX .29 
CK506AX .79 
CK509AX .26 
CK512AX .79 
K522AX .79 

CK525AX .39 
CK526AX .98 
CK529AX .98 
CK53IDX .98 
CK532DX .98 
CK533AX 1.39 
CK534AX .89 

CK536AX .89 
CK538DX .89 
CK539DX .98 
CK54IDX .98 
CK542DX .98 
CK543DX .98 
CK544DX .98 
CK55IAXA 1.69 
CK76 1.98 
CK5&78 2.48 
CK5697 
CK5702/CK605CX9 

.98 
CK57 1.25 

K57Ó4 . . 5.79 
CK5744/CK619CX 

2.98 
CK7 3.59 

K 5875 1.98 

NEW -GERMANIUM CRYSTAL 
DIODES 

Type Replaces Each 
CK705 1N34, 1x1 1N40 $ .77 
CK706 1N60, 1S6l .54 
CK707 1\47, IN63 1.80 
CK708 IN38 1.80 
CK709 1Ní0 3.98 
CK7I0 1N21B, 1N28, G-7 1.35 
SUBMINIATURE DIODE PROBE Tube. 
Unsurpassed for UHF Testing. 6.3 volt 
Htr. Vß02. Ea 25c: 5 for $1.00 

THAT'S 
BUY 

THAT'S BUY 
DEPT. 11E SIX CHURCH ST. NEW YORK 6, N.Y. U.S.A.. CORNER 

CHURCH 201-JBERTY 
STS. 

"TAB "TAB" Money Back Guarantee 
(Cost of Mdse Only) $3 Min. 
Order FOB NYC. Add Shpg. 
Charges & 259ó Deposit. 

Phone: WOrth 2-7230 
Prices Subject to Change 
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Accurate Paper Tube Co 
Accurate Spring Mfg. Co 
Acme Electronics 
Aeronautical Communications 

Equipment, Inc. 
Airpax Products Cpmpany 

265 
168 
263 

156 
140 

Electro Motive Mfg. Co., Inc 
Electro Products Laboratories 
Electro Tee Corporation 
F.mseo Derrick & Equipment Co 
Enthoven & Sons Ltd., H. J 
Erie Resistor Corp 

2 
261 
269 
274 
156 
53 

Alden Products Co 231 
Allen-Bradley Co. 189 
Allen Co., Inc., L. B 
Allied Control Company, Inc 
Allied Radio Corp 
Allison Radar Corporation 
Alice Lansing Corporation 
American Chronoscope Corporation 

277 
181 
234 
259 
259 
180 

Fairchild Camera & Instrument Corp. 
176,224 

Fairchild Recording Equipment 
Corporation 272 

Falstrom Company 268 

American Lava Corp 
American Microphone Co 
American Phenolic Corporation 
American Screw Company 
American Television and Radio Co 
American Time Products, Inc 

21 
172 
138 

50 
242 
115 

Federal Telecommunication 
Laboratories, Inc. 

Fidelity Chemical Products Corp 
Filtron Co., Inc., The 
Fisher -Pierce Company, Inc 
Fisher Radio Corp 

17 
144 
19 

266 
233 

Ampex Electric Corporation 266 
Andrew Corporation 182 
Antara Products Division of General 

Dyestuff Corporation 22, 
Anti -Corrosive Metal Products Co., Inc.. 
Arma Corporation 
Arnold Engineering Company 
Art Wire & Stamping Company 
Assembly Products, Inc 
Audio Devices, Inc 

23 
172 
217 
167 
240 
277 
131 

Gamewell Company 
Gates Radio Company 
General Ceramics & Steatite Corp 30, 
General Electric Company 

Apparatus Dept...54, 55, 151, 179. 214, 
Electronics Dept. 20. 37. 
Lamp Dept. 

General Industries Co 

168 
38 
31 

225 
163 
186 
177 

General Radio Company 193 
Glaser Lead Co., Inc 162 

Ballantine Laboratories, Inc 
Barker & Williamson, Inc 
Barrett Varnish Co 
Barry Corporation 
Bead Chain Manufacturing Co 

150 
198 
277 
62 

184 

G -M Laboratories Inc 
Graphite Metallizing Corp 
Green Instrument Co 
Grieve -Hendry Company 
Guardian Electric 3lfg. Co 

263 
246 
263 
259 
157 

Beaver Gear Works Inc 180 
Belden Manufacturing Co 44 
Bell Telephone Laboratories 205 Handy & Harman. 249 
Bendix Aviation Corporation Hart Mfg. Co.. The 127 

Pacific Division 233 Hathaway Instrument Co 245 
Red Bank Division 165 Haydon Mfg. Company, Inc 204 

Berkeley Scientific Company 260 Heath Company, The 211 
Bird & Co., Inc., Richard H 273 Heiland Research Corporation 255 
Bird Electronic Corp 270 Hellnot Corporation 25 
Birtcher Corporation 268 Hermetic Seal Products Company 238 
Biwax Corporation 
Bliley Electric Company 

257 
210 

Hewlett-Packard Company 8, 
Hickok Electrical Instrument Co 

9 
202 

Boonton Radio Corporation 
Borg Corporation, George W 272, 
Bowser, Inc. 
Bracke-Sieb X Ray Co., Inc 

125 
273 
244 
261 

Houghton Laboratories. Inc 
Hudson Wire Company 
Hytrnn Radio and Electronics Corp 

240 
176 
51 

Breeze Corporations. Inc 269 
Bridgeport Brass Co 227 
Browning Laboratories, Inc 216 I -T -E Circuit Breaker Company 59 
Burgess Battery Company 238 Industrial Condenser Corp 265 
Burlington Instrument Co 164 Instrument Electronics 245 
Burnell and Company 39 Instrument Resistors Company 264 

International Nickel Company, Inc 155 
International Rectifier 'Corp 202 
International Resistance Co 4. 5 

Cambridge Thermionic Corp 176 
Cannon Electric Development Co 184 
Capitol Radio Engineering Institute 236 J F P Manufacturing Co., Inc 292 
Carboloy Company 16 Jelliff Manufacturing Corporation. C. n . 955 
Carnegie -Illinois Steel Corp 159 Johnson Co.. E. F 233. 246 
Centralab, Div. Globe -Union Inc. .Tones Div. Howard B. Cinch Mfg. Corp.. 233 

11, 12, 13, 14 
Chicago Transformer, Div. of Essex 

Wire Corp. 196 
Cinch Manufacturing Corp 117 Kahle Engineering Co 2444 
Cleveland Container Company 187 Kara Metal Products Co., Inc 
Clippard instrument Laboratory Inc 249 Kartron 277 
Cohn Corporation, Sigmund 234 Kenyon Transformer Company. Inc list 
Communications Accessories Company... 226 Repro Laboratories, Inc 135 
Condenser Products Company 7 Rester Solder Company 121 
Consolidated Engineering Corporation... 58 Knights Co., James 251 
Cornell-Dubilier Electric Corp 49 }foilsman Instrument Div.. 
Corning Glass Works 183 Square D Company 191 
Cornish Wire Company, Inc 190 
Cossor (Canada) Limited 168 
Coto -Coil Co., Inc 258 
Cramer Co., R. W 
Cross Co., H 

160 
277 Lambda Electronics Corporation 

Lamnkin Laboratories. Inc 
259 
277 

Lavoie Laboratories, Inc 132 
Leach Relay Co 166 
Lectrohm Incorporated 238 

Dano Electric Company 269 
Daven Co. Third Cover Leeds & Northrup Co 

Lewis Engineering Co 
48 

244 
De Jur Amsco Corporation 57 Lewis Spring & Manufacturing Co 146 
Dial Light Company of America 148 Liberty Mirror Division. Distillation Products Industries 175 Libby -Owens -Ford Glass Co 241 Dollar Company, Robert, The Communi- Littelfuse. Inc. 202 cation Equipment Division 271 Lord Manufacturing Company 142 
Donnelly Electric & Mfg. Co 139 
Dow Corning Corporation 277 
Driver Co.. Wilbur B 10 
Driver -Harris Company 34 Machlett Laboratories 203 
Dumont Electric Corporation 253 Dlagnecord, Inc. 235, 247 
Du Mont Laboratories, Inc., Allen B..15, 
du Pont de Nemours and Co, Inc., E. I.. 199 

189 
Magnetic Core Corp 
Magnetics, Inc. 

265 
144 

Mallory and Company Inc., P. R 64, 119 
Marconi Instruments, Ltd 172 
MB Manufacturing Company, Inc 209 

Eastman Kodak Company McGraw-Hill Book Co 164 
Industrial Photographic Div 137 Measurements Corporation 52 

Eitel -McCullough, Inc. 45 Mercoid Corporation 266 
Eiseler Engineering Company, Inc...140, 277 Metal Textile Corporation 251 
Electric Indicator Co 265 Metaplast Process, Inc 252 
Electrical Industries, Inc 253 Mica Insulator Company 26, 27 
Electrical Reactance Corp - 143 Millen Mfg. Co., Inc., James 35 
El -Tropics, Inc. 277 Milo Radio & Electronics Corp 154 
Electronic Associates Inc 250 Miniature Precision Bearing Inc 277 
Electronic Instrument Co., Inc 243 Minneapolis -Honeywell Regulator Co. 
Electronic Tube Corporation 212 Industrial Division 147 

The NEW 

-PAEC73707V- 
SERIES EV-20 

VTVM and Multi -Range Test Set 
TRUE ZERO -CENTER on ALL VTVM ranges 

PLUS D'lrect Reading High Frequency Scales 

48 RANGES TO 
1200 Volts', 2000 Megohms, 12 amperes, 63DB 

'D.C.- VTVM ranges to 12,000 and 31,000 Volts when 

used with Series TV Super -High Voltage Test Probe. 

Or 
+ 

... i rwer7artn 
9axi 1.v.10 '1iv. nx IMP WO Ra at 

_ ......_..... .-tr+.-,,, 
l 

i3ºs.... ms.u. le.. Fem 

e e I ife.. e r` o 

Range Specifications 
* SIX ALL -ZERO CENTER VTVM RANGES: - 131h Megs. 

Constant Input Resistance. ± 3, ± 12, ± 30, 
± 120, ± 300, ;- 1200 volts. Direct Reading to 
± 12 KV and ± 30 KV with Series TV Super -High 
Voltage Test Probe. 

* SIX 
LF-CONTAINED 

OHMMETER-MEGOHMMETER 
RANGES: 0.2000.200,000 ohms. 

0-2-20.200-2000 Megohms. * FOUR DIRECT READING HIGH FREQUENCY VTVM 
RANGES: 0-3-1230-120 volts. (when used with 
RF -10A High Frequency Vacuum Tube Probe. Net 
Price 917.40. No crystal rectifiers employed.) 

* SIX AC -DC AND OUTPUT VOLTAGE RANGES at 1000 
ohms/volt. 0.3-12-30-120-300.1200 volts. * EIGHT D.C. CURRENT RANGES: 0-300 microamps. 
0.1.2-3-_230-120.1200 milliamps. 0-12 Amperes. 

* SIX DECIBEL RANGES fromto +reference 63 
Calibrabd for 600 ohm, 1 mw., zero DB 
level. 

Important Features 
* VOLTAGE REGULATED - BRIDGE CIRCUIT * DIRECT READING, ALL ZERO -CUITER VTVM elimi- 

nates frequent and inefficient shifting of test leads. 
* HIGH FREQ. VOLTAGE SCALES - DIREST READING. * DUAL -BALANCED ELECTRONIC BRIDGE OHMMETER- 

MEGOHMMETER. * 4%" RECTANGULAR METER - 200 microamperes, 
±2%. Double-Sapphired, D'Arsonval construction. * 1% Film type, Metallized and Wire -Wound resistors. 

* Heavy gauge, louvred steel case with plastic 
handle. Etched, anodized, aluminum panel. 

Net Selling Price $6825 

Complete with coaxial Circuit Isolating Test Probe. 
Shielded Ohmmeter Test Cable. Standard Test Leads. 
Ohmmeter battery. Case dimensions - 101/2" x 6'/a" x 5". 

pí140 444 ed d the 'Precision" Series EV-10. 
Deluxe VTVM-Megohmmeter with extra -large 7" meter. 
59 Self-contained ranges to 6000 volts and 70 DB. on 

display at leading radio parts distributors. 
Write for latest catalogue. 

f Precision Apparatus Co., Inc. 
lid 92-27 HORACE HARDING BLVD. 

ELMHURST 10, N. Y. 

Export:458 B'way, N.Y.C., U.S.A. Cables: MOR HAN EX 
In Cana1a: Atlas Radio Corp. ltd.. Toronto, Ontario 
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INI)EX 
TO THE MOST SKILLFULLY 

MADE COIL COMPONENTS 

IN THE INDUSTRY 

Whether your coil requirements in- 
clude one of the super -fine quality 
coils shown above, or one of the vari- 
ous coil types listed in the index below, 
you can feel certain that U. S. Elec- 
tronics' advanced engineering and pro- 
gressive production methods con make 
them-to your specifications - with 
greater precision and economy than 
virtually any other coil manufacturer 
on the markets today. 

Cathode Trop Coils Heater Choke Coils 
I. F. Transformers Video Peaking Coils 
Width Control Coils R. F. Coils 

Horizontal Linearity Control Coils 
Horizontal Oscillator Coils 
Oscillator and Solenoid Coils 
Sound Discrimination Transformers 
Sound I. F. Transformers 
Picture i. F. Transformers 

Write us for engineering samples 
to your specifications, 

united states electronics 
CORPORATION 

LYNDHURST NEW JERSEY 

Minnesota Mining & Mfg. Co 
Mitchell -Rand Insulation Co., Inc 
Mosinee Paper Mills Company 
Muirhead & Co., Ltd 
Murex Ltd. 
Mycalex Tube Socket Corp 

201 
173 
158 

3 
260 
36 

National Company, Inc 144 
National Moldite Company 232, 242 
National Varnished Products 

Corporation, The 141 
Ney Company, J. M 152 
North American Aviation, Inc 152 
Northern Radio Co., Inc 263 
Northern Zaleski, Limited 47 

Panoramic Radio Products, Inc 257 
Paper Machinery & Research, Ine 255 
Paramount Paper Tube Corp 246 
Park Metalware Co., Inc 240 
Peerless Electrical Products Division 

Altee Lansing Corporation 160 
Permoflux Corp. 222 
Pfanstiehl Chemical Company 265 
Phillips & Hiss Co., Inc 273 
Plastics & Electronics Co 277 
Polarad Electronics Corporation 33 
Potter Instrument Co., Inc 275 
Precision Apparatus Co., Ine 307 
Precision Paper Tube Co 148 
Premax Products, Div. Chisholm -Ryder 

Co., Inc. 233 
Presto Recording Corporation 194 
Progressive Mfg. Co 256 
Pyramid Electric Co 60 
Pyroferric Co. 266 

Radio Corp. of America 29, 171. 208. 230 
Back Cover 

Radio Receptor Company. Inc 213 
Rahm Instruments, Inc 236 
Railway Express Company, Air Express 

Division 254 
Rauland Corporation 42 
Raytheon Manufacturing Co 129 
Remler Company, Ltd 264 
Revere Copper & Brass Inc 28 
Richardson Company 24 
Robinson Aviation, Inc 289 
Rome Cable Corporation 239 

Sangamo Electric Company 221 
Scientific Electric Div. of "S" Corrugated 

Quenched Gap Co 274 
Scintilla Magneto Division of Bendix 

Aviation Corp. 56 
Scovii] Manufacturing Co 271 
Shallcross Mfg. Co 43 
Shure Brothers, Inc 188 
Sigma Instruments, Inc 63 
Simpson Electric Company 18 
Societe Industrielle ALFA 277 
Sorensen and Company. Inc 46 
Specialty Battery Company 240 
Sperry Gyroscope Company 149 
Spincraft. Inc. 210 
Sprague Electric Company 123 
Stacknole Carbon Co 207 
Standard Piezo Company 236 Standard Pressed Steel Co 253 
Standard Telephones and Cables 

Limited 200 
Standard Transformer Corporation 234 
Stayer Company, Incorporated 240 
Steinen Mfg. Co.. Wm 156 
Stevens Arnold Inc 268 
Steward Manufacturing Co., D. M 250 
Stoddart Aircraft Radio Co 161 
Stupakoff Ceramic & Manufacturing Co 170 
Superior Electric Co 185 
Superior Tribe Company 215 
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with the most authoritative 
technical literature in the field 

Tube Handbook-All Types HB -3 
(73/s" x 5") The "bible" of the 

industry-contains over 2500 pages of 
loose-leaf data and curves on all RCA re- 

ceiving tubes, power tubes, cathode-ray tubes, 
phototubes, and special tubes. Three de luxe 
4 -prong binders imprinted in gold. Available 
on subscription basis. Price, $10.00 including 
service for first year. Write to Commercial Engi- 
neering for descriptive folder and order form. 

alReceiving Tube Manual-RC-16 (8%" x 
51/2")-300 pages. New, completely up- 

to-date. Covers technical information on more 
than 460 RCA receiving tubes and kinescopes. 
Includes an expanded circuit section, enlarged 
section on resistance -coupled amplifiers, new data 
on cathode -follower design, and completely 
revised tube classification charts, including mini- 
ature types and their GT equivalents. Features 
lie -flat binding. Price, 50 cents. 

Radiotron Designer's Handbook-(9" x 
6")-356 pages. Edited by F. Langford 

Smith of Amalgamated Wireless Valve Company 
Pty. Ltd. in Australia. Of value to anyone inter- 
ested in fundamental principles of practical cir- 
cuit design. Copiously illustrated. Price, $1.25. 

Power and Gas Tubes for Radio and In- 
dustry-Bulletin PG -101-A (11" x 8t/Z") 

-20 pages. Contains basic data on more than 
150 air -and -water-cooled transmitting tubes, 

Use this convenient coupon 
for obtaining the RCA tube 

literature you need. 

LADIO CORPORATION of AMERICA 
c?LECTRON T:i6ES HARRISON- N. J. 

rectifier tubes, thyratrons, ignitrons, and voltage 
regulators. Features brief descriptions, applica- 
tions, terminal connection diagrams, and photos 
of representative types. Price, 15 cents. 

© Phototubes, Cathode -Ray and Special 
Types-Bulletin CRPS-102A (11"x 81/2") 

-20 pages. Contains basic data on more than 
145 single -unit, twin -unit, and multiplier photo - 
tubes, cathode-ray tubes, camera tubes, mono - 
scopes and types for special applications. In- 
cludes brief descriptions, applications, terminal 
connections, and photos of many types. Spectral 
response curves are given for all phototubes. 
Price, 15 cents. 

flReceiving Tubes for AM, FM, and Tele- 
vision Broadcast-Bulletin 1275-E-24 

pages. Completely revised and brought up to 
date. Contains characteristics on more than 
450 RCA receiving tubes including kinescopes 
and a classification chart which lists all types 
according to function, and group types having 
similar characteristics and same cathode voltage. 
Socket connection diagrams arranged for quick 
and easy reference. Price, 10 cents. 

D Instruction Booklets-Complete author- 
ized information on individual RCA 

transmitting tubes and other tubes for communi- 
cations and industry. Be sure to mention tube - 
type booklet desired. Single copy on any type 
free on request. 

el. Mi IMIIIMI.M.1.11 
CA, Commercial Engineering 

111 

Section K42R, Harrison, N. J. 
Send me the RCA publications checked below. 1 am enclosing 

to cover cost of the books for which there is a charge. , 
, 
, 
, 
, 

Name 

Address 

City Zone State 

D HB -3 Tube Handbook ($10) (A) 
RC -16 Receiving Tube Manual (50 cents) (B) 

D Radiotron Designer's Handbook ($1.25)* (C) 
Power and Gas Tubes for Radio and Industry (IS cents) (D) 
Phototubes, Cathode -Ray and Special Types (IS cents) (E) 
Receiving Tubes for AM, FM, and TV (10 cents) (F) 
Instruction Booklet on tube types (Free) (G) 

*Prices apply to U.S. and possessions only 
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